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ABSTRACT 
 

Background: Since the financial crisis, there has been a substantial increase in reform dis-
cussion and efforts of pricing policies for new medicines. Various forms of value-based pric-
ing policies have been introduced in the last decade in OECD countries. These initiatives are 
expected to have a positive impact on societal outcomes such as availability, affordability 
and value for money, but there is little scientific evidence of these impacts due to confidential 
arrangements in many countries. 

Objective: The overall objective of this dissertation is to explore how experimental econom-
ics could be used to inform reforms of value-based pharmaceutical pricing policies. A meth-
odological framework for experimental policy analysis is proposed. On this basis, an exper-
imental design for the analysis of price negotiations for medicines and value-based policy 
interventions is developed and tested. 

Methods: First a systematic literature review was performed to assess the available evi-
dence. This was followed by three controlled economic experiments on social preferences 
(n=202, n=404), bargaining behaviour (n=404) and the effects of two value-based policy 
interventions (N=367) in pricing negotiations for new medicines. 

Results: No evidence was found in the literature reviewed on the effectiveness of value-
based pricing policies on societal outcomes, nor on the impact of other pricing policies on 
health outcomes in particular. The experiments conducted showed that the preferences in the 
negotiation situation allowed agreements in favour of the patients. However, as soon as final 
offers were stated, the chances of success dropped markedly, which negatively affected ac-
cess and benefit for patients as well as value for money for the overall population. Further, 
price offers were influenced both by the magnitude of the given price range (“real world” 
oncology prices vs unconverted payoffs) as well as by available alternatives (“standard of 
care”). A voluntary valuation framework (cost-benefit tool) seemed to mitigate the adverse 
behavioural effects and improve overall patient access, benefit and value for money. The 
cost-containment effect of a mandatory risk-sharing agreement on the other hand was offset 
by the negative effects on the overall patient benefit.  

Conclusion: This dissertation shows how testing health policy measures in controlled labor-
atory experiments could contribute to reform discussions on pharmaceutical price regulation. 
As is already being done in other policy areas. According to the results presented, value-
based pricing policies could improve patient access to medicines and increase the value for 
money of price negotiations. Provided that negotiations are based on a common valuation 
framework oriented towards value for money. 
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SUMMARY 

Since the financial crisis, there has been a substantial increase in discussions and measures 
to reform the existing regulations on the pricing of new medicines. Both in research and in 
politics. Different forms of value-based pricing policies as well as outcome-based managed 
entry agreements have been introduced in the last decade in OECD countries. These initia-
tives are expected to have a positive impact on societal outcomes such as availability, af-
fordability and value for money, but there is little scientific evidence of these impacts due to 
confidential arrangements in many countries. Reforms are therefore being discussed not only 
for the valuation and pricing methods, but also for the reimbursement processes as such. Due 
to the limited availability of empirical data on pharmaceutical price negotiations, the corre-
sponding research and reform efforts need new, complementary approaches. The overall ob-
jective of this dissertation is to explore how experimental economics could be used to inform 
reforms of pharmaceutical pricing policies. Especially since the insights and heuristics of 
experimental and behavioural economics, which have evolved over the past decades in many 
countries and areas of policy, including health care, have not yet been applied to pharma-
ceutical price negotiations. Of interest are potential cognitive biases and concerns about oth-
ers that influence negotiation outcomes, and the ability of value-based policy interventions 
to affect these behavioural effects. 

This thesis is divided into five chapters. The first chapter provides a broad overview of the 
policy challenges, introduces a basic framework for policy analysis and proposes an experi-
mental approach based on which a design is developed to study value-based price negotia-
tions and policy interventions. The following chapters present the four studies conducted, 
which form the basis for the approach developed.  

In the first study (Chapter 2 [1]) the published literature on effectiveness of public pricing 
regulations for patent-protected pharmaceuticals in OECD countries was reviewed. No evi-
dence was found for the effectiveness of value-based pricing policies on societal outcomes, 
nor for the impact of other pricing policies on health outcomes in particular. In the three 
consecutive studies an experimental design was developed to assess pricing negotiations for 
new pharmaceutical therapies in a controlled laboratory setting. The first experimental study 
examined the stated social preferences (Chapter 3 [2]), the second the influence of incentiv-
ised bargaining behaviour (Chapter 4 [3]) and the last the effect of two interventions, a vol-
untary cost-benefit tool and a mandatory risk-sharing scheme (Chapter 5 [4]). Decisions of 
participants had real monetary consequences on other participants and through donations to 
a patient association. The first two studies were planned, implemented and executed as con-
trolled online (laboratory) experiments (n=202, n=404), while the third experiment was 
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planned and implemented as a physical laboratory experiment. Due to the COVID-19 control 
measures ordered by the Swiss authorities in spring 2020, the latter also had to be executed 
online (n=367). 

In all three experiments, the participants on average stated preferences that allowed an agree-
ment in the negotiation in favour of the patients. However, as soon as they made final offers 
in a negotiation setting, the chances of success decreased markedly, which had a negative 
impact on patient access, patient benefit and the value for money (inverse of the cost-benefit 
ratio) of the overall population. It was further shown that while negotiators had clear prefer-
ences for incremental patient benefit, their price offers were influenced both by the magni-
tude of the given price range (“real world” oncology prices vs unconverted payoffs) as well 
as by an already existing alternative (“standard of care”). The introduction of a voluntary 
valuation framework (cost-benefit calculator) seemed to mitigate the negative behavioural 
effects and increase the overall patient access, patient benefit and value for money. The cost-
containment effect of a mandatory risk-sharing agreement on the other hand was offset by 
the negative effects on the overall patient benefit.  

The present work shows that testing policy interventions in controlled laboratory experi-
ments could contribute to reform discussions regarding pharmaceutical price regulation, as 
is already being done in other policy areas. According to the results of the experiments con-
ducted, value-based pricing policies could increase the value for money of price negotiations 
for new medicines in favour of the overall population. Provided that the negotiators make 
price offers based on a common valuation framework, which is oriented towards value for 
money. Public pricing processes, internal pricing policies, as well as policy reforms should 
aim to promote relative, value-based guidelines for price agreements, rather than nominal 
reference prices (anchors). This could reduce the duration of negotiations and increase the 
overall value for money. This assumes that organisations on both sides, as well as policy 
makers, have a genuine interest in or are mandated to improve patient access and value for 
money. Public pricing policies should, however, not impose uniform performance-based 
guarantees for the market entry of new therapeutic options with uncertain benefits, but rather 
set requirements for evidence development in combination with predefined price reviews. 

The basic intention of this dissertation is to demonstrate how policy reform debates on the 
regulation of new, patent-protected medicines could benefit from advances in experimental 
health economics and the related interest in the behaviour of the professional actors involved. 
The experimental studies presented show how such a bridge could be built and allow pre-
liminary conclusions for policy design and further development of the experimental design. 
The paper concludes with an outlook on how further research and practice could take up and 
develop the presented approach. 
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1. Background 

 The pharmaceutical industry: from small-molecule chemicals for large patient 
populations to high-priced specialty pharmaceuticals and personalised medicine  

Pharmaceutical products1 are an essential component of healthcare care [9]. OECD countries 
spent an average of 16% of their total health expenditure on pharmaceuticals in recent years, 
75% of which was on prescription drugs [10,11]. In recent decades, survival rates and quality 
of life have improved significantly for various types of cancer such as prostate cancer or 
breast cancer, but also for infectious diseases such as chronic hepatitis C [12-17]. These 
improvements, along with earlier diagnosis and changing lifestyle risk factors, are also due 
to improved treatment options, including new pharmaceutical treatments [12-17]. Advances 
in pharmaceutical treatment in general may be a contributing factor to increased life expec-
tancy in developed countries, although this effect is difficult to isolate and quantify [18,19]. 
In fact, the life-prolonging effect of new cancer therapies for example is still mostly only a 
few months and can often only be insufficiently confirmed at market authorisation, which 
repeatedly gives rise to criticism of the related prices demanded by the pharmaceutical in-
dustry [17,20-23]. On the other hand, in hepatitis C, for example, new treatment regimens 
have been proven to increase the cure rate for certain patient groups from 41 to over 95%, 
with a simultaneous reduction of the originally severe to minimal side effects [24-27]. 

The pharmaceutical industry does not only contribute to the health of individual patients and 
society, it is also an important macroeconomic factor, globally and in many individual coun-
tries. IQVIA estimates the size of the global medicines market (net spending) at US$ 995 
billion in 2019 and forecasts it to grow to US$ 1.1 trillion by 2024 [28]. At the same time, 
the sector spends US$ 102 billion on R&D in Europe and the United States (2018) and di-
rectly employs approximately 5.5 million people worldwide (2017), of which 0.8 million in 
Europe [15,29]. Since the middle of the first decade of this millennium, the industry has been 
undergoing a fundamental transformation, which began after a ten-year phase of massive 
company formations and mergers [30,31]. Many so-called blockbuster drugs (over US$1 
billion in yearly sales) lost patent protection between 2001 and 2015, while the trend of new 
(patent-protected) blockbusters declined and new approvals in general stagnated [32-36]. 
The expected loss of revenue due to patent expiry with related price erosion and the lack of 
promising product pipelines forced the large pharmaceutical companies to restructure their 

 
1 In this dissertation, including all subsequent chapters, we use the term “medicine” or “pharmaceutical” syn-
onymously to the terms “pharmaceutical product”, “medicinal product” or “drug product”, following the defi-
nition from the World Health Organization (WHO), the European Medicines Agency (EMA), similarly used 
by the U.S. Food and Drug Administration (FDA) for a “substance or combination of substances that is in-
tended to treat, prevent or diagnose a disease, or to restore, correct or modify physiological functions by exert-
ing a pharmacological, immunological or metabolic action” [5-8]. This work further focuses on new pharma-
ceutical products in the patent-protected market (not new generic products), for which HTA and VBP are 
typically applied in several OECD countries. 
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product portfolios (focus or diversify), adjust their R&D organization and increase their 
productivity in general [30,32,34,37,38].  

From a scientific and technological perspective, the market was dominated by chemical com-
pounds for large patient populations until the turn of the millennium [39]. This is despite the 
fact that the emergence of biotechnology, based on breakthroughs in genetic engineering, 
dates back to the late 1970s and early 1980s [40]. The past two decades have been dominated 
by the rise of biotechnological pharmaceuticals, new high-revenue biologics, as well as a 
focus on smaller populations and increasingly rare diseases (from block- to “nichebuster”) 
[17,32,39,41,42]. Parallel to this development, a shift towards vertical specialisation and 
horizontal consolidation took place in the industry [43]. The strong consolidation has been 
driven by mergers and acquisitions, following a peak of company formations in 2004 
[31,32,35]. At the same time the importance of large pharmaceutical companies in originat-
ing successful therapies and filing them for regulatory approval decreased, in favour of the 
emerging biopharma companies [32,44]. This development was not only driven by the mar-
ket entry of biopharma companies. It also reflects the transformation of large pharmaceutical 
companies, which had to change their business models with a focus on in-house product 
development towards more collaborative R&D organizations (“open innovation”) with a 
portfolio of research and venture partnerships [15,34,40,44-46]. The reasons for this in-
cluded steadily rising development and commercialisation costs with a declining “innovation 
output” (because the “easy” problems had already been solved), which has been described 
as the “productivity crisis” in the pharmaceutical industry [37,40,47-52]. However, the next 
phase of technological development has already begun with the approval of the first cell and 
gene therapies in Europe and the USA [53]. These technologies, together with more bi-
omarker-driven therapeutic decisions and the new possibilities of “next-generation sequenc-
ing”, represent the new era of personalised medicine, which promises an even greater focus 
of new medicines on specific target groups [32,35,39,54,55]. While the loss of revenue from 
small molecule (“chemicals”) branded medicines will continue to increase due to generic 
entry, biologics originators are likewise coming under increasing pressure from patent expiry 
and the growing biosimilar market [28,56]. The upcoming decade might bring additional 
opportunities as well as threats to biopharma industry from outside by digital therapeutics 
and could finally lead to a certain convergence of tech and pharma industry [34,45,54]. 

 Regulation of pharmaceutical prices: current policy challenges  

Financing regimes for pharmaceutical therapies vary considerably across the OECD, but 
their pricing and reimbursement (P&R) is regulated by law in most countries [11,36]. The 
available policy options can generally be divided into those that address the supply side and 
those that address the demand side [1,57,58]. On the supply side, they can address pricing 
directly, based on prices in other countries, the cost of already available and comparable 
therapeutic options, clinical value, economic value, etc. [57,58]. They can further control 
reimbursement by directly addressing expenditure through mandatory rebates, payback 
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schemes, price-volume agreements, etc. [57,58]. A third group of supply-side options fo-
cuses only on the impact of reimbursement for marketing authorisation holders (MAHs) by 
exercising profit controls or tax incentives [57-59]. The demand side includes options that 
address the behaviour of prescribers (physicians), patients, pharmacists and wholesalers, for 
example, through guidelines, budgets, cost sharing, distribution margins, generic substitu-
tion, etc. [1,57-59]. This dissertation does not deal with all P&R regulations in the following, 
but focuses on the pricing on the supply side between the pharmaceutical supplier (MAH) 
and the price setter (authority or payer). We use the term pricing policies according to the 
definition of the WHO.2 

Most common pricing policies for pharmaceuticals are external or international reference 
pricing (ERP), internal or therapeutic reference pricing (TRP), as well as various forms of 
value-based pricing (VBP, see Chapter 2.1.2 for a description of current pricing policies) 
[1,59,60]. ERP and TRP have been introduced in many European countries since the 1990s, 
while the discussion on the introduction of VBP only gained momentum in the second half 
of the first decade of this millennium. [60-63]. The WHO recommends that policy-makers 
use ERP and TRP policies, as well as VBP policies, provided that they are each used in 
conjunction with other pricing policies and based on verifiable data sources (among further 
conditions) [59]. ERP, the practice of determining the price on the basis of the average or 
the lowest price in predefined reference countries, is widely used especially in Europe due 
to its conceptual simplicity compared to other regulations and probably also due to its pub-
licity (no higher prices than abroad) [59,61]. It is more often used in the patent-protected 
than in the off-patent market [64,65]. However, the design of the instrument varies greatly 
between countries and has significant shortcomings [66-68]. It incentivizes MAHs to intro-
duce new therapies first in high-cost countries and delaying or not introducing them at all in 
low-cost countries [61,65,66,69-73]. In addition, MAHs and pricing authorities are incentiv-
ised to negotiate confidential discounts, which reduces transparency and results increasingly 
in official list prices being higher than actual reimbursement prices [61,65,66]. Finally, the 
effectiveness of the policy, if only in terms of reducing international price disparities, is open 
to question, or at least difficult to verify (see Chapter 2) [1,57]. 

Instead of referring to the prices of the same product in other countries, pricing can also refer 
to comparable products in the domestic market. TRP is the “practice of using the prices of a 

 
2 This dissertation, including all subsequent chapters, follows the WHO definition which defines “pharmaceu-
tical pricing policies as a set of written principles or requirements for managing the prices of pharmaceutical 
products, agreed or adopted by a public institution (e.g. a government authority), a group of purchasing organ-
izations, or individual health services” [59]. The work focuses on pricing between the marketing authorisation 
holder and the price setter (authority or payer) on the supply side. The WHO seems to use its own definition 
more broadly, in the sense of P&R policies, as it also includes, for example, measures for generic substitution 
in its guidelines. Further, the proposed framework (Chapter 1.2.2) and the concluding discussion (Chapter 1.5) 
as well as the systematic literature review in Chapter 2 focus on public pricing policies, while the controlled 
experiments in Chapters 3, 4 and 5 can in principle also be applied to non-public purchasing organizations.  
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set of pharmaceutical products that are therapeutically comparable” or interchangeable [59], 
determined by chemical class of the active substance (e.g. ATC level 4 or 5) or by the ther-
apeutic indication (potentially considering even non-pharmaceutical treatments) [59,66]. 
Most countries use the policy for the off-patent and generic market, while only few apply it 
also for new, patent protected products [60,65,74]. The probable reason for this is that pric-
ing of a new, patented product under the simple reference to existing, comparable therapies 
(e.g. average price, adjusted for differences in dosage and pack size) does not yet provide an 
answer as to whether and how a potential additional therapeutic benefit should be priced. If 
the marketing authorisation holder does not receive a “premium” for a demonstrable added 
benefit, he might refrain from launching the product in the country, e.g. because of the im-
pact on ERP in other countries. Or a third party, usually the patient, has to pay for the dif-
ference between the reference price and the list price [1,62,74]. Another challenge with TRP 
is that prices are usually set at the product level, while new products in oncology and immu-
nology in particular are increasingly used for multiple indications and also not always in the 
same line of treatment, and both may change during the product life cycle due to expanded 
evidence [23,75,76]. Finally, also combination therapies pose a difficult challenge (not only 
under TRP) especially if offered by different companies [22,76,77]. If a new product is ap-
proved in combination with an already existing treatment in the same indication, the payer 
might not be willing to double the price for the therapy while the two MAHs hardly want or 
are able to split the price. 

The term “value-based” in the context of health care blossomed in the 2000s [17,63]. One 
of the most cited examples is the 2006 book by Porter and Teisberg entitled “Redefining 
health care: creating value-based competition on results” which recommends a correspond-
ing reform (primarily) of the US health care system [78]. A search for publications in Pub-
Med and Google Scholar shows that although “value-based pricing” in the context of phar-
maceuticals had been described earlier, the discussion only gained momentum with the 2007 
report of the Office of Fair Trading (OFT) in the UK, which recommended a reform of the 
Pharmaceutical Price Regulation Scheme (PPRS) that replaces the “current profit and price 
controls with a value-based approach to pricing” [79]. The report expected VBP to improve 
value for money and sustainability of the NHS, as well as create better incentives for invest-
ment in R&D [79]. Although the UK did not have ERP, the OFT’s report explicitly addressed 
the UK’s role as a reference country for many other health systems, estimating that its own 
price regulation would potentially affect approximately 25% of the global pharmaceutical 
market at the time [79]. In the last decade, several OECD countries have adjusted their price 
regulations in the spirit of VBP, or at least in such a way that the added value of new medi-
cines can be taken into account in the P&R decision [63,80-84]. While there is still no widely 
accepted definition for VBP, it is best described as the practice of setting the price of a new 
pharmaceutical product “based on the measured and quantified ‘value’ […] that patients and 
health systems attribute” to it, “usually assessed through health technology assessment 
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(HTA) or economic evaluation” [1,7,23,59,63,85]. However, the implementation of VBP 
has proven to be challenging, resulting in a heterogeneous landscape of VBP systems in 
Europe (see Chapter 5.1.1) [4,23,66,80]. This could be one reason why there is currently no 
evidence of the VBP’s ability to achieve any of the promised goals (see Chapter 2) [1]. An-
other reason is the sheer density of other reform measures on national pharmaceutical pricing 
regulations in the past decade. This is because the birth of the VBP reform ideas coincides 
with the financial and economic crisis of 2008. Their impact on public finances caused a 
surge in reform discussions and measures in the area of pharmaceutical price regulation 
[22,29,36,60,86-90]. Between 2010 and 2015 reimbursement and pricing authorities in EU-
rope reported 557 policy measures taken related to pharmaceutical pricing [89]. A large part 
of the measures (74) directly addressed prices through price freezes and price cuts, but a 
significant part of the measures (69) also addressed external and internal reference pricing 
policies [89]. 

These predominantly cost-containment reforms, together with patent expirations of several 
top-selling products, appeared to have a dampening effect on pharmaceutical expenditure 
growth in the OECD [10,36,63]. While the average real annual growth of pharmaceutical 
expenditure was above the growth of total health expenditure in the 1990s and early 2000s, 
it dropped significantly in the second half of the 2000s and was negative from 2009 (with 
the exception of 2004) until the current data status [10,16,36,63]. While retail expenditure 
on pharmaceuticals in the OECD as a whole has remained roughly stable at 1.4% of GDP in 
recent years, it has risen significantly in certain therapeutic areas [16,28]. The market evo-
lution described above (1.1.1.) has brought a steady increase in the annual therapy costs of 
newly launched products in areas such as oncology, immunology and rare diseases in general 
[17,28,36,39,91]. For example, the list prices of new cancer medicines at launch increased 
on average from $79,000 in 2013 to over $150,000 in 2017 [92]. This general development 
was driven by the described shift from primary care towards specialty pharmaceuticals3 for 
specific patient populations, resulting in a strong increase in their share of global pharma-
ceutical expenditure [16,28,30,32,36,37]. It has almost doubled in developed countries from 
23% in 2009 to 47% in 2020 and is estimated to reach 59% in 2025 [10,16,28,55]. 

Rising list prices and annual therapy costs have led to growing concerns about affordable 
access and the sustainability of health care spending in many countries around the world, 
and have prompted calls for reform of pharmaceutical pricing by the WHO, the OECD and 

 
3 While there is no standard definition of a specialty pharmaceutical, this dissertation will follow the commonly 
used definition of IQVIA, which proposes the term (among other criteria) for pharmaceuticals that treat 
chronic, complex or rare diseases (i.e. often more serious medical conditions such as cancer or autoimmune 
diseases, etc.), which are initiated or managed by a specialist, and are typically offered at a high list price so 
that patients need financial support to pay for them [16,28,93]. Other characteristics are that these pharmaceu-
ticals and/or the disease addressed by them require additional monitoring (e.g. due to significant side effects) 
and that the products often have special logistical requirements (e.g. continuous cold chain, etc.) [28]. 
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the Commission, as well as the Council of the European Union, among others [17,22,57,59]. 
The pharmaceutical industry is also calling for reforms. The European Industry Association 
EFPIA asks for improved pricing systems as well as new financing models that “award ap-
propriate prices”, “align[ed] with value and ability to pay” [39,94]. At the same time EFPIA 
shares with authorities and providers the concern about “significant” and partly “unaccepta-
ble” differences between European countries regarding patient access to innovative medi-
cines [16,22,39,65,94-100]. The demands apply in particular to therapies of personalised 
oncology, but also to expected curative treatments for infectious diseases and beyond, as 
well as to expected advances in preventive and early detection interventions [34,39,54]. Ac-
cording to the industry, the ongoing scientific advances (1.1.1.) require adaptation of existing 
P&R systems, particularly for the pricing of one-off curative gene and cell therapies (upfront 
payments), dealing with increasing uncertainty about the extent and duration of clinical ben-
efit, and the use of medicines across indications and combinations [101]. 

Due to the increasing shortcomings of the existing price regulation systems, authorities, pay-
ers and industry seem to agree that the implementation and further development of value-
based pricing policies is necessary. The common goal appears to be to ensure access to and 
sustainable financing of improved treatment options and to increase the value for money in 
order to promote effective R&D investments [16,22,65,66,101-103]. Major challenges in-
clude establishing a value framework, including defining value components and how they 
should contribute to decision-making, as well as dealing with the uncertain value parameters 
of new therapies at market approval (see Chapter 5.1.1) [4,80-82]. To address the latter, 
various forms of so-called managed entry agreements (MEAs) have increasingly been agreed 
upon in recent years (see Chapter 5.1.2) [104-107]. 

 Pricing negotiations for new pharmaceuticals: why do they take place? 

According to EFPIA, the differences in patient access in Europe are due, among other fac-
tors, to delays in price negotiations, which take place after the (potentially already delayed) 
HTA process and the P&R assessment [94]. But why do such negotiations take place at all, 
given that the pricing of new pharmaceuticals is regulated by public policies in many coun-
tries (1.1.2)? In reality a price acceptable to both sides can rarely be derived directly with 
the help of any public pricing policy. The pricing of pharmaceuticals in the patent-protected 
market and particularly for speciality pharmaceuticals is ambiguous (see Chapter 3.1 and 
5.1.3) [2,22,108-112]: It usually takes place in a bilateral monopoly and the product attrib-
utes are complex, often uncertain and in part also represent a public good [4]. Moreover, in 
many countries, the demand side is divided into three or even four actors; the price-setter 
(public authority) is not always the payer (health insurer), and the consumption decision is 
usually not made by the beneficiary (patient) but by an expert (prescribing physician). Sup-
pliers and buyers have to make a complex assessment of total (social) benefit and cost, based 
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on uncertain value parameters, which may both lead to different conclusions. And even if 
both had full information about all relevant benefit and cost parameters, there is not just one 
but a set of optimal prices in a bilateral monopoly that leave both parties better off with an 
agreement than without one [4,113-116]. In other words, the “explicit and implicit allocation 
of power to set prices” and the “unavoidable uncertainty around value measurement and 
aggregation” might be the reasons why “known factors such as clinical benefit or population 
size” or reference prices alone cannot fully explain negotiations outcomes for new medicines 
[22,117-125]. Interestingly, the general population also seems to think that pharmaceutical 
price negotiations are necessary. At least this is what a recent survey in Australia showed. 
While the general population stated that price negotiations should not hinder access to new 
therapies for patients (80% of respondents), at the same time 70% felt that price negotiations 
are justified even if they result in the pharmaceutical company refusing to sell the medicine 
in the domestic market [126]. However, complex reimbursement negotiations can result in 
delayed availability of new, life-saving treatments, which has led to increasing concern 
among authorities, the pharmaceutical industry and providers, and various calls to reform 
the pricing process itself [2,16,22,23,65,66,86,94,95,98,99,107,127-133]. 

2. Objective 

 On what information do reforms of pharmaceutical pricing policies rely? The ra-
tionale for evidence based policy analysis 

As outlined in the introductory section (1.1), several developments are driving the pressure 
for reform of pharmaceutical price regulation: the general development of the global phar-
maceutical market, technological progress which makes benefit assessments of new thera-
pies increasingly complex and pushes existing reimbursement models to their limits, the de-
velopment of public finances, the international debate and cooperation on access to essential 
therapies, etc. As laid out further, policy makers and the industry seem to agree on the main 
policy goals (maybe not on their order of relevance, or on how they interact) and to a certain 
extend also on the fact that policy instruments should be adapted towards value-based pric-
ing4. Despite the reform efforts described, little is known about the extent to which value-
based pricing policies in general, and outcome-based managed entry schemes in particular, 
achieve the desired goals (see Chapter 2) [1,65,104,105,136,137]. This is despite the fact 
that the developments described were accompanied by a corresponding growth in the pub-
lished literature on the topic of pharmaceutical price regulation (Figure A2, Appendix 1). 
One major reason for this is that value and price determination for new pharmaceuticals take 

 
4 Based on our definition of pharmaceutical pricing policies, additional reform proposals addressing intellectual 
property rights (patent protection) or establishing “adaptive” licensing or pathways for new medicines (see for 
example [22,134,135]) are not the focus of this thesis. 
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place in reimbursement negotiations, which are often confidential in process and outcomes 
[3,22,23,66,93,138]. However, it is also methodologically difficult to test the effectiveness 
of introduced regulatory measures in the real world, as various confounding variables such 
as other parallel policy interventions, economic and technological developments, as well as 
country-specific characteristics have to be taken into account [1,4]. 

The overall objective of this dissertation is to explore how experimental economics could be 
used to inform reforms of value-based pharmaceutical pricing policies. On the one hand, 
given the limited availability of empirical data on the effects of implemented price regula-
tions. On the other hand, due to the existing insights and heuristics of experimental and be-
havioural economics that have emerged over the last decades in many countries and policy 
areas, including health care, which have hardly been applied to pharmaceutical price nego-
tiations so far (see 1.3.3)5 [4,139-146]. Or to put it more simply: the overall aim is to build 
a bridge between established research in experimental and behavioural economics on the one 
hand and the current policy reform debate on pharmaceutical price regulation on the other. 

 A framework for the analysis of pricing policies for new medicines 

The perspective of this dissertation can be assigned to the field of policy design, and within 
that again to an evidence-informed approach [147]. Policy design involves the “deliberate 
and conscious attempt to define policy goals and connect them in an instrumental or logical 
fashion to the instruments or tools expected to realize those objectives [147-150] (emphasis 
added). It often “begins with the analysis of the abilities of different kinds of policy tools 
[…] to trigger behavioural and other mechanisms among target groups in order to affect 
policy outputs and outcomes” [147,151] (emphasis added). Based on this understanding, we 
first propose a conceptual framework for policy analysis and design (Figure 1). This will 
serve as a basis for a systematic literature review (Chapter 2) to identify the policy instru-
ments (pricing policies), the actors involved (behavioural effects) and the policy outcomes 
in the pharmaceutical pricing policies discourse. The completed framework will in turn serve 
as the basis for the development and testing of an experimental design for the analysis of 
pharmaceutical pricing negotiations (Chapters 3, 4 and 5). At the same time, it offers the 
opportunity to contextualise the experimental results in the market development and reform 
debates (Chapters 1.1.1, 1.1.2 and 1.5). Finally, the literature review in Chapter 2 also offers 
the opportunity to identify the most important methodological approaches in the analysis of 
pharmaceutical price regulations. The goal is to attempt to integrate experimental analysis 
of pharmaceutical price negotiations into economic policy research on effectiveness of phar-

 
5 Our literature searches did not reveal any experimental studies on price negotiations of medicines. One theo-
retical essay on pharmaceutical pricing negotiations was found which suggests that “several behavioural eco-
nomic related phenomena may affect price negotiations […] between pharmaceutical ‘buyers’ and ‘sellers’” 
[133]. 
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maceutical pricing regulations (Chapter 1.5). To do this, we will draw a rough methodolog-
ical map that links the currently separate discourses of application-oriented health policy 
research and experimental health economics (Figure 2). However, it is outside the scope of 
this thesis to attempt a detailed outline of the methodology of policy analysis in this policy 
area, as well as a detailed overview of the different fields of behavioural economics research. 

Figure 1 provides the conceptual framework for our policy analysis and design. It has already 
been completed with the key findings of the literature reviews described in Chapter 1 and 2. 
On the one hand, the framework places the pricing policies in the context of the described, 
long-term societal and market developments. On the other hand, the policies and their effects 
are presented as part of a medium-term policy reform cycle. At the same time, the price 
setting of newly launched therapies is presented in the context of short- and medium-term 
evolving business strategies and models in the industry. The contextual references serve to 
delineate the experimental analysis within the overarching industry and policy reform devel-
opments. On the one hand, the elements of the cycle heuristics provide an established aid for 
structuring the literature contributions. On the other hand, the reform process perspective 
can be used to discuss the influence of country-specific, historically evolved price regula-
tions and institutions in general, as well as the influence of the actors involved. It is explicitly 
not assumed that the developments strictly follow a linear, causal cycle.6 Several of the lit-
erature contributions from academia, politics and industry analysed in this paper are not only 
to be assigned to an (“objectively neutral”) policy evaluation. They also represent attempts 
to influence reform agendas, ongoing reform projects and current political decision-making 
processes. Similarly, the evolution of the industry’s business orientations may involve, for 
example, global portfolio decisions in parallel with clinical research or local commercialisa-
tion decisions. Ultimately, however, legal requirements, multi-year government plans and 
business strategies, established business processes, and good public and corporate govern-
ance in general provide some direction of impact. 

The coloured elements of the framework show the focus of the studies conducted, while the 
grey elements serve to structure the background description and the concluding discussion. 

 
6 This takes into account the different criticisms of the original understanding of the policy cycle concept as 
well as of top-down evidence-based concepts: [147,152-155]. 
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Figure 1: Conceptual framework for the analysis of pharmaceutical pricing policies 
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3. Methods 

 Methodological context of the analysis of pharmaceutical pricing policies 

A variety of quantitative and qualitative methods are used to analyse pharmaceutical pricing 
policies and their outcomes. Figure 2 represents an attempt to present the relevant literature 
within the focus of this thesis and its context in generic groups. As described, the focus lies 
on the reform discourse around pharmaceutical price regulation (in red shades, P1-P5). 
These contributions refer to literature in the broader context of medical, pharmacoeconomic 
and market research (blue, M1-M6, not the focus of this work). The third, lower part of the 
methodological map represents the growing discourse of experimental health economics 
(blue-green), focusing on supply and demand in health care (E1-E4). These contributions 
refer to the already established research in experimental economics, as well as behavioural 
economic theory (green, not the focus of this work, selected according to relevant research 
background). In the following, a research approach is presented that brings together policy 
analysis and experimental economics. The aim is to extend policy analysis with a prospec-
tive, controlled design (P6) by simultaneously extending experimental health economics 
with a design to study the pricing of new health interventions (E4). 

Figure 2: Methodological context of the analysis of pharmaceutical pricing policies 
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 Methodological approaches for the analysis of pharmaceutical pricing policies 

The relevant literature on pharmaceutical price regulation can be roughly assigned to the 
common methodological categories of policy analysis (see e.g. [156-160]). Appendix 1 pro-
vides details on the updated review of the respective literature. 30% of the contributions are 
retrospective, quantitative studies (P1), for instance interrupted time-series studies on the 
development of medicine prices after a historic reform of price regulation in a country. Or 
studies using multiple regression analysis to explain medicine prices and expenditures in 
different health systems. A further 18% represent qualitative studies (P2), mainly interpre-
tative analyses of published research literature and government documents, interpretative 
interviews with experts, as well as country-specific case studies. 16% represent theory-
driven economic analyses (P4), such as game-theoretical models of the impact of regulatory 
intervention in the market for medicines, or simulations of the (national or international) 
impact of ERP and VBP. However, most of the contributions in the literature (35%, P3) are 
not based on established quantitative or qualitative research methods. These include various 
formats of essays and reports that (selectively) comment on and derive conclusions from 
existing research contributions and published statistics on pharmaceutical prices as well as 
from planned or implemented reform projects. The majority of the contributions do not spec-
ify the research method chosen as the basis for the synthesis, the conclusions or the recom-
mendations. Nevertheless, as these are again referenced by other (research) articles (P1-P4) 
they are an essential part of policy analysis and design, especially since they are partly pro-
duced or funded by governmental and industry organisations. According to our (Chapter 2 
[1]) and comparable (e.g. [90,161]) systematic literature reviews, there are no prospective, 
controlled (before-after or randomised) studies on pharmaceutical pricing policies7. 

In a first study (Chapter 2) a systematic literature review on the effectiveness of pricing 
regulations in OECD countries was performed. The methods chosen were generally based 
on the recommendations of the Cochrane Effective Practice and Organisation of Care group 
(EPOC) [162]. Only randomised or non-randomised trials, controlled before-after studies 
and interrupted time series studies were included [163]. In deviation from the EPOC recom-
mendations and comparable reviews, other quantitative empirical studies were included if 
appropriate methods were reported [1]. Further details on the methods applied (inclusion, 
searches, data extraction, analysis, assessment of risk of bias, synthesis) are described in 
Chapter 2.2. 

 

 
7 In the last update of the review (July 2021) our own, first two experimental studies were found, as well as 
two prospective studies in the systematic review of Tordrup for the updated WHO 2020 guidelines which did 
however not fall within the focus on supply-oriented pricing policies as defined above (1.1.2). See details below 
(1.4.1). 
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 Controlled economic experiments on supply and demand of health care 

In recent decades, experimental methods have been successfully introduced into economics 
and respective findings, together with behavioural economic heuristics, have been applied 
to public policy analysis and implementation in many countries and policy areas, including 
health care [139-146,164]. Although controlled health economic experiments, like experi-
mental economics in general, are nothing new, their broader application and acceptance has 
only recently taken place [144,164,165]. This is especially true for controlled experiments 
that do not investigate health-related behaviour in general, but demand and supply behaviour 
related to health care services offered by the health sector (see below and Figure A4 in Ap-
pendix 2). While a taxonomy for the still evolving field of research can only be provisional, 
the following characteristics are proposed for a controlled health economic experiment, 
based on the recent review by Galizzi and Wiesen (2018, GW), the reviewed literature (Ap-
pendix 2), guidance for experimental economics in general and the above mentioned meth-
odological guidelines from EPOC for appropriate study designs [144,163,164,166-168]8:  

1) General study design: The study is a prospective, randomised experiment9 with an 
intervention related to human behaviour and has at least two experimental groups. If 
only one experimental group is studied, an interrupted time series analysis with re-
peated measures and at least three data points before and after the intervention meas-
ured in the same individuals (within-subject) is used. 

2) Study population: A controlled recruitment of either 
- a standard population with described characteristics or 
- a relevant target population with specific described characteristics is ensured. 

3) Research interest: The underlying research intentions and questions of the study are 
based on assumptions and considerations of conventional (micro-) or behavioural 
economics. The intervention (independent variable) targets the decision-making sit-
uation of the study participants (“choice architecture”) and is not, for example, purely 
physiological in nature (e.g. administration of a chemical substance to influence be-
haviour), while the endpoints measured can also be non-behavioural (e.g. medical 
endpoint or financial outcome). 

4) Decision situation: The research design ensures a controlled decision-making situa-
tion, either in the natural (“day-to-day”) or in a constructed (physical or virtual la-
boratory) setting10. The conditions differ between groups or points in time only in 
terms of the interventions. If the decision takes place in a constructed setting, it is 

 
8 The list and the criteria per item are far from exhaustive. It represents the author’s attempt to summarise the 
current emerging common denominator or minimum standard in the literature reviewed. 
9 The term “randomized controlled trial” is avoided in the health/behavioural economics context, since it is 
mainly used for clinical studies in the literature. 
10 See considerations below on the differentiation between natural and constructed (laboratory) setting 
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controlled by clear instructions describing its procedure, tasks, rules, objects of ex-
change/application, decision consequences and, if applicable, the context.  

5) Research focus: The behaviour under investigation is health or health care related 
and involves decisions made by healthy consumers, patients, physicians, insured 
persons (potential patients), pharmaceutical representatives, etc. that affect patients, 
physicians, healthcare payers, etc. If a constructed setting is used with no health-
related (“neutral”) framing, a specific health-related research intention and design 
must be present and/or a specific study population related to health care must be se-
lected. Focus of studies: 

a. Health-related behaviour in general, such as addictive behaviour, healthy 
eating, physical activity, etc. 

b. Demand and supply behaviour related to health care services offered by the 
health sector, i.e., health care providers, the pharmaceutical and medical de-
vices industry or health insurances, etc. 

6) Measurable outcomes with real consequences: The primary outcomes are observable 
and are collected during the decision-making situation and not self-assessed by the 
participants afterwards. The participants’ behaviour is incentivized and has real (typ-
ically monetary), incentive-compatible11 consequences for themselves and/or other 
participants in the experiment and/or for decision-relevant actors outside of the ex-
periment. Participants are informed about the consequences of their decisions and 
are not deliberately deceived. 

Criterion 6 excludes (most) discrete-choice experiments (DCE) for assessing stated health 
preferences (M4 in Figure 2), which have experienced a parallel increase in the past two 
decades, but are generally based on hypothetical surveys [144,173-176]. The effects of hy-
pothetical decisions related to health preferences without consequences in the real world are 
the subject of an ongoing debate that will not be commented on further here [177-180].  

Since this work focuses on supply and demand behaviour related to the health care sector 
(Criterion 5b), controlled economic experiments on general health-related behaviour (5a) 
are not commented further, although they fall under the proposed taxonomy. 

Criteria 2, 4 and 5 imply that it may be necessary to distinguish between certain types of 
controlled health economic experiments. The typology most commonly used in the literature 
distinguishes between (different forms of) “laboratory” and “field” experiments 

 
11 This thesis uses the term ‘incentive compatibility’ for the taxonomy of experiments like GW “in the usual 
experimental economics sense that participants bear some real behavioural consequences for their choices in 
the experiment” (induced value theory) [144,168-171]. The objective is that “subjects are incentivised to give 
truthful responses to the decision problems the experimentalist presents them with under the controlled condi-
tions of the lab” [172]. A comprehensive summary of the complex concept can be found in Hofmeyr 2021 
[172]. The vast majority of controlled health economic experiments used for this work did, however, not use 
the term. 
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[144,166,172,181-183]. However, a uniform and plausible distinction between the histori-
cally evolved types is hardly possible, which is why it is the subject of ongoing debates in 
the literature without a clear emerging consensus [144,166,172,181-183]. In the following, 
a plausible typology is explored to find the appropriate design with regard to the research 
objective of this thesis (1.3.4). The types are often used in the combination laboratory-/field- 
“setting”, “environment” or “context” [165,166,182-187]. These three terms are, however, 
not used consistently in the reviewed literature. For the following considerations, setting is 
understood as part of the design and an overarching term for the consciously provided pro-
cedures, tasks, rules, objects of exchange/application, decision consequences as well as the 
consciously provided context12 of the decision situation (Table 1). The infrastructure chosen 
to carry out the experiment includes the infrastructure for recruitment, execution, and data 
collection in the experiment, all of which can be done physically as well as online (virtually) 
or digitally. In contrast to the given context, the infrastructure is part of the design but usually 
not part of the instructions and not part of the setting, as the same setting can be implemented 
on different infrastructure. The term “environment” is avoided since it can refer to the phys-
ical location of the participants, the (physical or virtual) infrastructure or device of execution, 
as well as any provided or described context of the decision situation. The described context 
of the decision-making situation can have a significant influence on the behaviour of the 
participants (framing effect) [188-192]. Such “framing” can either be given naturally or be 
deliberately designed (neutral or naturalistic) and can also refer to further setting elements, 
such as the exchanged objects or the actual task, etc. [166]. Finally, several of the setting 
elements can be given or considered jointly as “institutions” [172]. The “conscious provi-
sion” of these design elements may sometimes be difficult or not useful in experimental 
studies of a natural decision situation. These are much more likely to be determined by the 
natural conditions and must be controlled otherwise, if possible and appropriate. 

While there are few precise definitions of the term “laboratory” in the reviewed literature, 
the advantages of laboratory experiments are generally described in terms of the possibility 
of tight control and measurability of the independent and dependent variables, their internal 
validity and reproducibility, which allows theoretical models and interventions to be tested 
under ceteris paribus conditions and causal conclusions to be drawn [144,164,191,193] 
[172]. This seems particularly advantageous when the behaviour to be analysed is difficult 
to observe in the real world or when the intervention (e.g. institutional changes) is difficult 
to isolate from other influencing factors [144,164,193]. In contrast, the advantage of field 
experiments is often described as higher external validity, as decisions are made in a more 
relevant, natural environment. [166,172,182].  

 
12 The term context is used in a narrow sense for any consciously instructed background information and pro-
vided scenery to frame the decision situation, not for the cultural context brought along by the participants (see 
next page). 
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Table 1: Overview of selected design elements for determining types of controlled experi-
ments 

 
Own illustration, based on the qualitative synthesis of the reviewed literature (Appendix 2) 

In the tradition of “field-oriented” research, the term setting is usually understood in a 
broader sense than described above, as is the term context. A frequently cited taxonomy is 
that of Harrison and List (2004, HL), according to which the setting of field experiments is 
determined by six factors [166]: Subject pool, information subjects bring to the task, com-
modities, task or trading rules applied, stakes, environment in which subjects operate. Ac-
cording to HL and contributions that refer to it, a “non-standardised” (“non-student”) study 
population seems the most important characteristic of a field experiment, which is recruited 
from a relevant target group in the “field” to be studied [166,181-183,185,186]. However, 
an advantage is seen in bringing the “lab paradigm” into the “field” (i.e. to the relevant target 
population) in order to be able to analyse not only natural decisions with limited control 
[182,185]. HL proposes the two types of “artefactual” and “framed field experiment” in ad-
dition to “conventional lab” and “natural field experiments” [166]. The first having a neutral, 
the second a specific framed setting relevant to the research objective. Some of the more 
recent contributions subsume these two under “lab-in-the-field”13 [183,186] (“extra-labora-
tory” [185], “lab-like field” [182]) experiments.  

In summary (and somewhat simplified), the degree of control vs. authenticity of the experi-
mental setting (decision situation) and the standardisation vs. representativeness of the study 
population (subject pool) seem to be main dimensions to categorise the types 
[165,166,172,181-187]. Table A8 (Appendix 2) represents a rough attempt to structure the 

 
13 With exception of Gneezy (2017) who refers with “lab-in-the-field” to HL’s “artefactual field experiments” 
only [182]. 

 

Study population 
(subject pool)

Standard population

Relevant target population

Sampling methods & 
groups

Experimental setting Context (background)
Tasks
Objects
Rules
Procedures
Consequences
...

Infrastructure Recruitment

Execution platform face-to-face / virtual (online), 
electronic device

Execution/access location standardised physical location / 
remote (online)

Data collection

Payment

Framing, 
Institutions, 
Interventions, 
… 
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referenced literature in this respect. Table 2 below presents a suggested typology for deter-
mining a suitable design for this research project. 

The relevance of the experimental infrastructure for a typology remains far less conclusive 
or is mostly mentioned only in passing in the “field-oriented” contributions described 
above14. The question remains, however, to what extent a distinction should be made be-
tween controlled, constructed experiments with participants on site in a physical laboratory 
and those with (remote) online participants. Publications on online experiments on health-
related behaviour as well as online laboratory experiments have steadily increased over the 
last ten years (Figure A5, Appendix 2). In addition to the expanded technical possibilities 
and solutions available, the main advantages are a much larger, potentially more diverse and 
easier to reach recruitment pool, as well as a much easier implementation without the re-
quired physical infrastructure, associated travel requirements for participants, as well as the 
potentially lower implementation costs [194-200]. The need to conduct experiments without 
physical interaction and travel has dramatically increased in the past year due to global re-
strictions on face-to-face experiments during the COVID-19 pandemic [201,202]. Nowa-
days, all phases of an experiment, from recruitment, implementation of the setting (experi-
mental flow), execution, data collection, and payment of participants can be conducted 
online [200,202-204]. For this purpose, existing (commercial) platforms, such as Amazon 
Mechanical Turk (MTurk), or a lab’s own server infrastructure can be used 
[200,202,204,205]. In fact, today the interactions in the physical lab are mostly computer-
mediated and the participants increasingly access an experimental setting provided online 
(e.g. using z-Tree, oTree, Qualtrics, etc.) [204,206,207]. As in the physical lab, the partici-
pants’ decisions can take place simultaneously and be interactive in real time, or they can 
take place spread over a predefined time slot and be matched afterwards using the “strategy 
method”15 [198,203,204,206,208].  

In recent years, a wide variety of studies have been published on the reliability of online 
experiments and their replicability in physical laboratories and conventional field experi-
ments [196,197,203,205,206,209-218]. There are, however, some conceptual as well as lo-
gistical differences that should be considered depending on the setting under investigation 
[203]. Probably the most important difference in real-time interactive settings carried out 
online is the attrition (or dropout) of participants [203,213,217]. In physical laboratory ex-
periments, participants are much less likely to drop out before the end of the experiment, 
whereas this is more common in online experiments. Arechar et al. show that the difference 
in dropout rate does not necessarily affect validity and may be mainly exogenous (e.g. tech-
nical reasons for dropping out) [203]. To ensure this, appropriate measures must be taken, 

 
14 For example for Druckman (2022) the “location of the intervention” is relevant for the type while for Char-
ness et al. (2013) the “venue” of an experiment is not a distinctive factor [185,186].  
15 See Chapter 3.3.3. 
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for example, to prevent participants who have already completed one stage of the experiment 
from leaving the experiment while waiting for a counterpart (e.g. by specifying a waiting 
time counter) [203]. Another factor to consider is possible insufficient attention and or un-
derstanding of the task, whereby the latter also applies to experiments in physical laborato-
ries [198,203,213,217]. To reduce and control associated biases of results, comprehension 
and attention tests can be used during (intervening) and after (stratifying) the experiment, 
whereby these elements should be tested for robustness and their effect reported 
[198,213,217,219]. Especially attention screeners should only be used to stratify results, as 
the strict exclusion of inattentive participants can reduce the generalisability of results [219]. 
There may be other reasons why reduced physical monitoring of participants is suboptimal 
in certain settings, e.g. if they are only expected to solve the task with selected sources of 
information. At the same time, the physical absence of caregivers or support persons may 
also reduce unintended effects on participants’ behaviour [213]. Finally, multiple participa-
tions by the same person in online experiments are possible, but of decreasing importance 
as online platforms offer increasingly better measures to prevent this or to control it after-
wards [196,203]. 

Due to the growing technical possibilities and the advantages of online experiments, it can 
be assumed that their use for constructed, controlled and interactive behavioural experiments 
will continue to increase. And with it, the further establishment of appropriate measures to 
ensure comparable control to physical laboratories. It is therefore possible that the distinction 
between online or virtual experiments and conventional laboratory and lab-field experiments 
will become less important. Regardless of this, however, it remains important to distinguish 
between experimental analyses of the natural decision-making situation and controlled, con-
structed settings. For the sake of simplicity, a distinction is made hereafter between natural 
and laboratory (constructed, controlled) settings16, irrespective of the study population and 
infrastructure. However, for the selection of the appropriate design for the present work, the 
proposed typology was supplemented by a third dimension for the infrastructure. (Table 2).  

Appendix 2 provides details on the performed review of the literature on controlled health 
economic experiments. The included studies were categorized according to the research fo-
cus of the studies (E1-E4) and their basic decision setting (natural vs laboratory). The ab-
stracts of 781 non-duplicate entries were screened. Of these, 128 (16%) qualified as original 
controlled health economic experiments, of which 79 (62%) examined behaviour related to 
the supply and demand of health care services17. Most of them (41, 52%) examined the de-
livery of health services (E3), primarily the behaviour of treating physicians (with student or 

 
16 The term laboratory is preferred because of its historical association with controlled, constructed designs and 
because the term ‘artefactual’ is used inconsistently and can also be misleading. 
17 The actual proportion of studies analysing other (general) health-related behaviour (E0) could be higher, as 
the chosen search strategy was aimed at finding controlled experiments related to healthcare services. 
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real physician subjects). 29 studies investigated the consumer side (E2), i.e. the behaviour 
of patients, and 7 studies the behaviour of health insurance holders (E1). The vast majority 
of studies on health professional and insured behaviour used a laboratory setting, while a 
clear majority of studies on patient behaviour examined a natural setting18. However, the 
share of laboratory experiments in the latter has also increased in recent years. Overall, the 
laboratory studies found were distributed over the last 10 years only (from 2011, see Figure 
A4). 

 

Table 2: Types of controlled health economics experiments 

  Experimental setting 
 General setting constructed, standardised, controlled, instructed1 natural situation 

(reduced control)2 

 Framing neutral (abstract) health / healthcare related neutral (natural), 
health-related 

St
ud

y 
po

pu
la

tio
n relevant target 

population lab-field  
experiment 

online lab-field ex-
periment 

lab-field  
experiment 

online lab-field ex-
periment 

natural field experi-
ment 

standard  
population laboratory  

experiment 
online laboratory 

experiment 
laboratory  
experiment 

online laboratory 
experiment 

  

  Experimental infrastructure 
 Recruitment Online platform / other channels, pre-existing pool / specific advertisement, active recruitment / self-regis-

tration 

 

Execution  
platform 

face-to-face /  
virtual (electronic 
device, online) 

virtual (electronic 
device, online) 

face-to-face /  
virtual (electronic 
device, online) 

virtual (electronic 
device, online) 

face-to-face 

 

Location of  
access / execution 

Standardised  
physical location 

remote (online) Standardised  
physical location 

remote (online), 
control of device 

physical location 

 
Data collection physical / digital 

 

Payment on-site / after,  
cash / cashless 

after, cash / cash-
less 

on-site / after,  
cash / cashless 

after, cash / cash-
less 

none/before/on-site/ 
after, cash/cashless 

Own illustration, based on the reviewed literature (see details in Table A8, Appendix 2) 
1: experimental control of independent/dependent variables; limited and uniform instructions for each group and intervention; participants 
are fully aware that an experiment is being conducted 
2: During decision-making, there may be reduced or no awareness among participants that an experiment is being conducted.  

 
18 However, the actual proportion of studies with natural settings could generally be higher, as the chosen 
search strategy was aimed at finding controlled, designed (laboratory) experiments. 
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 An experimental design for the analysis of pharmaceutical pricing policies 

Consequently, in order to find a suitable experimental design for the analysis of pharmaceu-
tical pricing negotiations and intervening policies, a decision has to be made with regard to: 

1) a natural or a laboratory setting, 
a neutral or health-related framing (if it is a laboratory experiment), 

2) a standard or relevant target population (subject pool), 
3) the appropriate experimental infrastructure for implementation. 

For this purpose, the following must be considered, among others:  

- the natural decision-making situation of interest and the possibility to study a con-
trolled setting, 

- the already available empirical evidence from natural decision-making situations and 
existing research designs,  

- the already available theory and experimental evidence from laboratory decision sit-
uations and existing research designs,  

- the availability of a target population and relevant differences between standard and 
target populations for the research intention. 

1) General setting 

As described above (1.1.3) the price determination for new, patent-protected pharmaceutical 
interventions usually takes place in bilateral, oligopolistic negotiations. Therefore, these 
price-setting processes between single, mandated individuals (or negotiating delegations) 
are the focus of our interest (Figure 1), for which an experimental analysis of individual 
decisions seems promising. However, as described further (1.2.1), in many countries these 
negotiations take place in confidential settings, which makes the analysis of the natural set-
ting practically impossible. Accordingly, there is also no experimental evidence or already 
applied designs to follow up on. A laboratory environment therefore offers itself for the 
design. Furthermore, a framed setting seems promising for two reasons: On one hand, vari-
ous factors influencing the outcome of a negotiation have already been studied in laboratory 
experiments. In particular, anchor effects and the available alternatives to an agreement, as 
well as valuation gaps that hinder agreement, are of interest (see Chapter 5.2.1) [220-225]. 
The same applies to the consideration of benefits for third parties (social preferences) in a 
trade, which is particularly important in the specific stakeholder constellation in the health 
sector [226-231]. An abstract setting for the study of a neutral negotiation thus does not seem 
to be purposeful. And since the pricing takes place in a highly specific setting (parties in-
volved, product specifics 1.1.3), also an abstract experiment on value-based pricing inter-
ventions would hardly be valid. A growing number of laboratory experiments in a specific 
health framing show that meaningful findings can be obtained with a targeted setting (see 
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GW [144] for an overview). These experiments can be used as a basis for the setting of 
interest. 

The general setting (Figure 3) is based on a combination of corresponding designs for ana-
lysing health care treatment decisions (E3, e.g. [192,226,232-237]), considering third party 
payers (e.g. [192,226,237]), and health-related decisions considering uncertainty (E1, e.g. 
[238-241]). These are combined with the above-mentioned established settings for the anal-
ysis of negotiation situations with focus on trade-inhibiting behaviour (see [220,225,242] for 
an overview), which have not yet been applied to health interventions. To elicit the negotia-
tors’ preferences, in addition to the methods established in laboratory experiments, the rec-
ommendations from the field of stated preferences are considered (M4) [243-246]. The set-
ting is designed to study the behaviour in price negotiations for new medicines, influenced 
by the specific context and assigned role, available treatment alternatives and uncertainty 
about incremental benefit. Of interest are the effects of this behaviour on negotiation success 
(intermediate outcome, Figure 1)19 and societal outcomes such as availability, affordability 
and value for money (ultimate outcomes, Figure 1). 

The primary measurable outcomes of the experiment are 

- the stated reservation price (x), 
- the price offer (y), 
- the agreed reimbursement price (y*) and 
- the achieved (monetised) patient benefit (v*). 

The first two reveal the potential for success of the decisions in the negotiation situation and 
thus give an indication of the impact on (time to) patient access.20 The latter two can be set 
in relation to each other to allow the analysis of the cost-benefit ratio (y/v) or the value for 
money (v/y) under different price regulation regimes. From a societal perspective, neither 
any of the pricing policies nor any available alternative in terms of patient benefit should 
induce rational negotiators to reduce value for money for the population. Therefore, the ef-
fectiveness of any value-based policy intervention can be measured by its impact on overall 
value for money [4].21 The patient benefit can additionally be related to hypothetical health 
outcomes, in the present case with reference to oncology survival (in months, m) and quality 
of life (q).   

 
19 Based on “recent discussions and concern about timely access to essential new therapies for patients in 
Europe [39,65,94-98], patient access (rate of availability) is to be understood as a snapshot, to which the dura-
tion of reimbursement negotiations (time to access) and thus failed negotiation rounds make a significant con-
tribution [94]” [4]. See explanation in Chapter 5, Appendix 4. 
20 See Footnote 19 above. 
21 This, of course, from a simplified economic point of view. A corresponding discussion follows below under 
1.5. Further details on the underlying model, the associated assumptions and the hypotheses based on them are 
described in the individual methodological chapters and the related appendices. 
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Figure 3: Basic decision-making situation in the three controlled experiments  

 
Illustration adapted from Wettstein & Boes 2021 [2,4]. 

The design was developed in three settings, building on each other, which were studied in 
three consecutive experiments (Table 3 and 4). Participants were introduced to the topic of 
price negotiation for new medicines (focus on cancer treatment) and instructed to conduct a 
real negotiation to improve patient benefit. They were informed that one of their pricing 
decisions would be randomly selected for implementation22 at the end of the experiment and 
would have real consequences for themselves (depending on the setting), as well as for other 
participants (payers and investors) and real patients. Incentive compatibility in terms of so-
cial preferences was ensured through payments after the experiment to participants as well 
as to a cancer patient charity as a proxy for patient benefit23. This is based on comparable 
experiments, whereby the distribution of patient benefits by means of charitable donation 
has become standard practice in “medically framed experiments” [192,232-235,247-249]. 
Participants were randomly assigned to the roles of buyers (payer side) and sellers (pharma 
side). In this role, they had to (simultaneously) submit final price offers for a possibility to 
increase the patient benefit in different negotiation situations. If the buyer’s offer was equal 
to or higher than the seller’s, the negotiation was successful and the patient could benefit 
from the incremental benefit. The agreed price was the average of the two price offers and 
had to be paid by the passive payer to the equally passive investor. 

 
22 “Strategy method”, see Chapter 3.3.3. 
23 Participants were informed that the respective patient organisation provides direct financial support to pa-
tients, with an additional hyperlink to the relevant information on the organisation’s website (Leukemia & 
Lymphoma Society LLS in the first two studies, Swiss Cancer League in the third study). 
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The first experimental study examined the stated social preferences in the negotiation situa-
tion (Chapter 3 [2]), the second the influence of incentivised bargaining behaviour (Chapter 
4 [3]) and the last the effect of two interventions, a voluntary cost-benefit tool and a manda-
tory risk-sharing scheme (Chapter 5 [4]). Separating the first two studies was important to 
understand whether reimbursement negotiation outcomes are influenced more by role and 
context framing or by incentivised bargaining behaviour. To better understand the former, 
the setting was additionally divided into a group with prices in the range of real cancer ther-
apies and a second group with unconverted payoffs. In all experiments, players received their 
wages as part of an employment (framing the principal-agent relationship). In the first study, 
they received a fixed salary for solving their task. In the second, they could earn an additional 
bonus if they achieved a negotiation outcome below (buyer) or above (seller) their stated 
preferences. In the last experiment, their wages were paid in full by the respective funder 
(payer, investor), played by a fellow player who had the negotiation result achieved at hand 
for the wage decision. 

In the first two experiments, the incremental patient benefit to be negotiated was known 
(Figure 4a). To simulate the challenge in real-world reimbursement negotiations of pricing 
a benefit with uncertainty (1.1.1, 1.1.2), the incremental benefit to patients was uncertain in 
the third experiment (Figure 4b). In addition, the framing of the actual decision-making sit-
uation was made more neutral in the final study by not negotiating a hypothetical cancer 
therapy but an envelope containing a donation to cancer patients (with the pharma context 
and role framing remaining the same). As the most important extension, in the last experi-
ment the regulated but in terms of pricing “free” reimbursement negotiation (control group) 
was contrasted with two settings with a policy intervention. One group received a simplified 
cost-benefit calculator24 for value-based pricing and a corresponding introduction to the con-
cept. The other group was imposed a simplified version of a value-based risk-sharing agree-
ment in real reimbursement negotiations (see Chapter 5.2.1). Table 3 gives an overview of 
the studies carried out and Table 4 shows a combined overview of the groups and games of 
the three experiments. The decision situations of the experiment with varying social payoff 
parameters are referred to as separate games. In the first two experiments, five different 
games were played in two cycles (stages). The first to elicit the stated preferences, the second 
to collect the final offers. In the last experiment, the first stage consisted of two rounds of 
the same reservation price game (game one). Stage two consisted of seven offer games, of 
which the first (game two) was played twice (two rounds). In the last experiment, there was 
an additional third stage in which the salary game was played.25  

 
24 In the experiment the term “cost-effectiveness ratio” (price in relation to effect for the patient) was used, due 
to the reference to policy instruments in real world. Since the patient benefit was monetised, “cost-benefit” is 
used in the analysis of the results [4]. 
25 In Chapters 3 and 4, the terminology differs: stage one is referred to as “reservation price game”, stage two 
as “offer game”, played in five “rounds” (games) each. Chapter 5 uses the terminology proposed here. The 
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Figure 4a: Price decision with known incremental patient benefit (study 2 and 3) 

 
Illustration: Wettstein & Boes 2020/2021 [2,3]. 
The picture served as an illustrative comprehension aid (game three of five), shown on the decision screen, in addition to the text de-
scription of the tasks, above the decision table with the monetary consequences for all stakeholders and the input slider. 

Figure 4b: Price decision with unknown incremental patient benefit (study 4) 

 
Illustration: Wettstein & Boes 2021 [4]. 
The picture served as an illustrative comprehension aid (game seven of eight), shown on the decision screen, in addition to the text de-
scription of the tasks, above the input slider.  

 
wage game served to reinforce the principal-agent relationship (Chapter 5, Appendix 2) and will not be ana-
lysed separately. 
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2) Study population 

In principle, the basic setting could be used in an experiment with both a standard and a 
relevant target population of reimbursement negotiators. However, various reasons speak in 
favour of selecting a standard subject pool (see Chapter 3.3.5 [2]). At least in the early de-
velopment stage of this type of setting. On the one hand, the expert surveys of competent 
authorities conducted in recent years give an indication on how limited the available pool 
seems to be (see e.g. [57,66,93,138]). Much more importantly, the individual experiences of 
the experts would hardly be controllable due to country and company specific characteristics, 
as well as therapeutic area focus, etc. Finally, the link to the described laboratory experi-
ments in terms of incentive compatibility (monetary, social payoffs) would be questionable. 
Based on these considerations, a sufficiently large, easily accessible (standard) subject pool 
with known characteristics was chosen for the new experimental approach (see below). Par-
ticipants had to be at least 18 years old and resident in the USA for the first two experiments 
and in Switzerland for the last experiment in order to minimise differences in health system 
experience. 

Subsamples of interest (stratification of results): As described above (1.3.3), for laboratory 
experiments in general and online experiments in particular, it is important to understand 
and reduce possible bias in results due to insufficient understanding and attention to the task. 
For the three experiments conducted, it was essential that participants understood the concept 
of a reservation price (i), made correspondingly consistent price offers (ii) and understood 
the requirements for and consequences of a negotiated settlement (iii). 

i) Monotone preferences: For the first two experiments, the concept of a reservation 
price and monotone preferences was introduced and trained before the actual ex-
periment. During the experiment, participants were shown their reservation 
prices stated in previous games. Additionally, they were shown a hint under the 
decision slider if they selected a non-monotone price (Chapter 3, Appendix 1).26 
For the analysis of the results, the participants were divided into those with 
strictly monotone preferences and those without (non-monotone). In the third ex-
periment, the expected patient benefit of the bargaining item was constant in all 
games, so the reservation price was only requested once in game one.27 In con-
sequence, the monotonicity of stated preferences was not measurable. 

ii) Consistent offers: For the second and third experiment, participants were famil-
iarised and trained with the concept of reservation price and the consistent offers 

 
26 The hint was introduced for run two only and the training was voluntary in run one (see Table 1 of Chapter 
3.3.1).  
27 In the first two experiments, the preferences were asked for each offer game due to the varying patient 
benefit, while the alternative for the patient remained constant in all games. In contrast, in the third experiment, 
the available alternative varied while the expected (but uncertain) patient benefit of the bargaining item was 
constant. 
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based on it (Chapter 3, Appendix 1, and Chapter 4, Appendix 1,). That is, a con-
sistent offer is equal to or lower than the WTP (buyer) or equal to or higher than 
the WTA (seller).28 For the analysis of the results, the participants were divided 
into those with consistent offer behaviour and those without (inconsistent). 

iii) Demonstrated understanding: In all three experiments, the participants were also 
familiarised with the prerequisites for negotiation success and the consequences 
of a successful or a failed negotiation for patients, payers and investors. The cor-
responding understanding was consolidated by answering control questions. Due 
to the uncertain patient benefit at a varying status quo (alternative) in experiment 
three, the participants’ understanding of expected payoffs was particularly im-
portant. For this reason, the answers to four control questions (two trials each) on 
the preconditions and consequences of a successful negotiation were collected. 
Since a corresponding training effect was expected, the last of the four questions 
was used as an indicator of sufficient understanding of the task. 

Taking into account the recommendations for online experiments, the variables were used 
to stratify the results [219]. (i) For the first, (i, ii) for the second and (ii, iii) for the third 
experimental study.29 They were tested for their impact on the variance of the price state-
ments, the time needed for the experiment, and the performance on an attention screening 
question. The latter was used with restraint for additional stratification, considering that the 
exclusion of inattentive participants can reduce the generalisability of results [219]. Since 
monotonicity of preference statements, consistent price offers and a demonstrated under-
standing of the negotiation situation were considered prerequisites and indications for task- 
and incentive-compatible behaviour, the analysis focuses on the respective subsamples. 

3) Implementation 

The first two experiments were conducted online in two runs (n = 202, n = 404) on 18 Feb-
ruary 2019 and 2 May 2019, preceded by a technical pre-test (n=31, 22 December 2018). 
They were implemented in Qualtrics30 in collaboration with the Decision Science Laboratory 
(DeSciL) at the Swiss Federal Institute of Technology (ETH) in Zurich and conducted via 
the online labour market Amazon MTurk (as Human Intelligence Task HIT). The third ex-
periment was planned as a physical laboratory experiment in the DeSciL facilities in Zurich31 
and implemented in Qualtrics. Due to the restrictions imposed by the Swiss authorities in 
spring 2020 to combat the COVID-19 pandemic and corresponding measures taken by ETH 

 
28 Players were shown again a hint below the decision slider if their selected offer was below/above their stated 
WTA or WTP, similar to the hint for non-monotone preference statements (see above). 
29 In the first two experiments, two out of four control questions were specific to the negotiation situation, but 
the correct answer was forced and the number of attempts was not collected for these two. 
30 hosted on https://ethzurichenv.eu.qualtrics.com  
31 https://www.descil.ethz.ch/lab/  

https://ethzurichenv.eu.qualtrics.com/
https://www.descil.ethz.ch/lab/
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Zurich, a physical execution was no longer possible. The experiment was therefore con-
ducted online by the DeSciL. Apart from this, the experiment was conducted as originally 
planned, without any adjustment of the setting or the subject pool. The study sample (n=367) 
was recruited from Swiss university students via the University Registration Center for 
Study Participants32 at ETH Zurich and the University of Zurich (UZH). The experiment 
took place in four sessions between 21 June and 2 July 2020.33 To determine the negotiation 
outcomes in the second and third Study, the final price offers34 were recorded and paired 
afterwards instead of matching the pairs in real time. The reason for this was not only the 
much simpler implementation, but mainly a methodological consideration. While a one-time 
random pairing of participants was appropriate for the final payoffs of participants according 
to the protocol, the corresponding result would not have been representative of the potential 
for success and the negotiation outcomes of the respective group. For this reason, the random 
pairing was repeated for a representative sample of variations for the statistical analysis. The 
pairing of trade offers based on an experimental data set has been applied similarly before 
by Borges and Knetsch (1998) [3,250]. Details are described in Chapter 5, Appendix 3. 

4) Statistical analysis 

Table 3 shows the primary outcomes for the statistical analyses. On the one hand, the stated 
reservation prices (x) and price offers (y) were analysed to determine differences between 
the groups with regard to average price level and success potential (t-test, Mann-Whitney-
U-test and linear hierarchical regression using a random effects model). Second, the results 
of the random pairing were analysed to determine differences (t-test, Mann-Whitney-U-test) 
between the groups in average reimbursement price (y*) and achieved patient benefit (v*). 
The latter two were set in relation to each other for the fourth study to allow the analysis of 
the value for money (v/y) under different price regulation regimes. 

 
32 www.uast.uzh.ch  
33 Further details on the implementation are described in the individual method chapters and the related appen-
dices. 
34 Based on the “strategy method”, see above 1.3.3 and Chapter 3.3.3. 

http://www.uast.uzh.ch/
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Table 3: Overview of the studies carried out 
Chapter Study design Independent variables  Dependent variables 
  Value proposition 

(benefit-risk parameters) 
Pricing rules 
(public pricing policies) 

Policy effects 
  Behaviour Outcomes 
     Intermediate Ultimate 
Chapter 2: 
The effectiveness 
of public pricing 
policies for new 
pharmaceuticals 

Systematic litera-
ture review 
(study 1) 

-- Supply-side regulations P&R authorities Launch decision Availability 
    External reference pricing Payers Launch sequence Affordability 
    Therapeutic reference pricing MAH Time to access Individual health state 
    Value-based pricing Investors Price Public health state 
    Managed entry agreements Prescribers  Restrictions Medication use 
    Other supply-side regulations Pharm./wholes.  Conditions Healthcare utilisation 
 Demand-side regulations Consumers  Health care expenditures 
    for prescribers   Economic benefit (indiv.) 
    for pharmacists/wholesalers   Social welfare (macro) 
    for consumers   R&D investments 
 Free market1   Equity 

Chapter 3: 
Assessing social 
preferences in 
price negotiations 
for new pharma-
ceuticals 

Economic labora-
tory experiment 
(study 2) 

Survival  
Quality of life 
Patient benefit 
(Constant status quo) 

Reimbursement negotiation 
(approval of reimbursement,  
but free pricing) 

Stated social prefer-
ences of negotiators 
(buyers and sellers) 

-- -- 

Chapter 4: 
The impact of 
price negotiations 
on cost and avail-
ability of new 
pharmaceuticals 

Economic labora-
tory experiment 
(study 3) 

Survival 
Quality of life 
Patient benefit 
(Constant status quo) 

Reimbursement negotiation 
(approval of reimbursement,  
but free pricing) 

Incentivised price of-
fers of negotiators 
(buyers and sellers) 

Prices agreed Success rate (availability) 
Patient and population benefit 
Negotiators’ benefit 
Payers’ and investors’ benefit 
  (expenditure or revenue) 

Chapter 5: 
How value-based 
policies affect 
outcomes of 
pharmaceutical 
price negotiations 

Economic labora-
tory experiment 
(study 4) 

Expected value of 
  patient benefit 
(Varying status quo) 

Value-based pricing and 
Risk-sharing agreement 
(reimbursement negotiation) 

Incentivised price of-
fers of negotiators 
(buyers and sellers) 

Prices agreed 
Minimum patient 
  benefit agreed 

Success rate (availability) 
Patient and population benefit 
Prices reimbursed 
  (expenditure or revenue) 
Value for money 
  (cost-benefit ratio) 

 
Italics: not the focus of this work and therefore not analysed 
P&R: pricing and reimbursement; MAH: marketing authorization holder; Pharm./wholes.: pharmacies and wholesalers 
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Table 4: Combined overview of the groups and games of the three experiments conducted 

 
Combined overview of the three experimental studies, described in detail in Chapter 3, 4 and 5, published in [2-4]. Marked grey: focus of respective study. 
One participant removed in RUN 1 due to age not meeting inclusion criteria. No participants removed for RUN 2 and 3. Further inclusion criteria applied during analysis, see individual method chapters. 
50k: 50,000; $: US Dollar; CHF: Swiss Francs; n: sample/group size. Further details on the three study designs are described in the individual method chapters. 

Experiment Experiment (RUN) 1 Experiment (RUN) 2 Experiment (RUN) 3

Trading object New cancer treatment (hypothetical) Envelope with donation

Incremental patient benefit Known (benefit to cancer patient charity) Unknown (benefit to cancer patient charity)

Game currency to real payoff Real world prices (50k-500k $) Unconverted payoffs (0.5-10 $, 0.0-10 CHF)

Policy intervention No intervention Risk-sharing agreement Cost-benefit tool

Salary Fixed Fixed + bonus (offer games) Determined by principal (payer, investor)

Assignment Random assignment Random assignment Random assignment

Role Buyer (n) Seller (n) Buyer (n) Seller (n) Buyer (n) Seller (n) Buyer (n) Seller (n) Buyer (n) Seller (n) Buyer (n) Seller (n)

Stage 1 (reservation price 
games)

WTP
(100)

WTA
(101)

WTP
(97)

WTA
(101)

WTP
(105)

WTA
(101)

WTP 
(60)

WTA 
(60)

WTP 
(62)

WTA 
(63)

WTP 
(62)

WTA 
(60)

Role Seller (n) Buyer (n)

Stage 2 (reservation / offer 
price games)

WTA
(100)

WTP
(101)

Price offer 
(97)

Price offer 
(101)

Price offer 
(105)

Price offer 
(101)

Price offer 
(60)

Price offer 
(60)

Price offer 
(62)

Price offer 
(63)

Price offer 
(62)

Price offer 
(60)

Assignment Random assignment Random assignment Random assignment

Role Payer (n) Investor (n) Payer (n) Investor (n) Payer (n) Investor (n)

Stage 3 (salary games) Salary
(60)

Salary
(60)

Salary
(62)

Salary
(63)

Salary
(61)

Salary
(61)

Study 2

Study 3

Study 4
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4. Results 

The following provides a summary of the main results of the studies conducted, which are 
described in detail in the following chapters and have been published here [1-4]. 

 The effectiveness of public pricing policies for new medicines 

For the original, published systematic literature research ([1] Chapter 2) 1,265 records were 
identified (as per August 2018) in PubMed, Medline, Scopus, Web of Science and other 
databases searching titles, abstracts and keywords. An update of the literature review was 
performed in July 2021 (Appendix 1), identifying additional 368 records in PubMed search-
ing titles, abstracts and keywords. 205 records were included in the original review for re-
search categorization of which 31 records were included for assessment of risk of bias and 
qualitative synthesis. No prospective, experimental studies on price regulation of new med-
icines were found. Six out of seven assessed ITS and seven out of twelve assessed systematic 
literature reviews were rated as low risk of bias for reported policy effects, while all other 
assessed empirical studies were rated as high risk of bias [1]. In general, it could not be ruled 
out across all evaluated studies that the results were influenced by uncontrolled confounding 
variables, which is why the risk of bias in this respect was classified as high for almost all 
studies (with the exception of [251]) following the EPOC guidelines [1,252]. A total of 17 
evaluable effects, i.e. policy-outcome pairs (e.g. ‘TRP on prices’) were found [1]35. In sum-
mary, the qualitative synthesis of the findings allowed the conclusion that TRP may reduce 
medicine prices and, in the short term, also medicine expenditure, as well as have an impact 
on substitution towards lower-priced therapy alternatives [1]. Other effects were uncertain 
or did not allow any conclusions to be drawn [1]. This was particularly true for VBP and for 
all pricing policies regarding impacts on health outcomes [1]. 

The updated abstract screening and research categorization conducted in July 2021 revealed 
23 new records with a potential research objective of interest (policy-outcome effect) and a 
potentially adequate quantitative research design (Appendix 1). Based on the low number of 
adequate study designs36 and the reported results, the full-text screening did not suggest a 
change in the main conclusions found in [1], especially for VPB and health outcomes. In 
consequence, the assessment of risk of bias and qualitative synthesis were not updated. Still, 
no prospective, experimental studies on price regulation of new medicines were found.37 
Four new systematic literature reviews (SLR) were found that met our original inclusion 
criteria: one broad review for the updated WHO pricing policies guidelines [90], one focus-
ing on ERP only [253], one on oncology medicines in high-income countries at market entry 

 
35 See Table 2 in Chapter 2.3.4 for a summary of the assessed policy effects and related quality of evidence. 
36 Taking into account the guidelines from EPOC mentioned above 1.3.2. 
37 Apart from our own studies of which the first two (Chapters 3, 4) were found in the last update. 
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[254], and one was our own [1]. The SLR by Tordrup et al. for the updated WHO guidelines 
included one randomised controlled trial [255] and one controlled before-after study 
[90,256] – in contrast to our review. However, both examined the distribution of medicines 
(demand-side) and not the pricing at market entry (supply-side) as defined above (1.1.2). 
The former investigated incentives for physicians to prescribe generics in the USA [255], 
the latter the removal of a distribution margin for healthcare providers (primary care and 
hospitals) in China [256]. Thus, both studies are outside the scope of this thesis in several 
aspects. The WHO review included 56 records for the analysis and synthesis38 [90]. Eight 
studies on TRP were analysed, which were distinguished from studies on generic referenc-
ing. However, the TRP studies included in the review examined effects that also included 
therapy classes with generic substances. The main conclusion is in line with our findings, 
with the certainty of evidence for ‘TRP on prices’ being slightly higher (‘moderate’ vs ‘low’) 
and for ‘TRP on expenditures’ slightly lower (‘very low’ vs ‘low short-time / very low mid-
term’) [1,90]. For VBP three studies were included, of which one however focused on dis-
investment of existing therapies (“price cut for cost-ineffective drugs”) [90,257]. Of the re-
maining two one was inconclusive regarding effects of VBP [258], while the other, reporting 
a negative effect of cost-effectiveness analysis on prices, was rated with a higher certainty 
of evidence (‘moderate’) than we did (‘low’) [58,90]. The reviewers conclude that “VBP is 
probably effective in lowering unit prices for certain classes of medicines, but is not neces-
sarily sufficient to control overall expenditure” [90], which seems a bit daring, given the 
evidence base. They point out, however, that the conclusion is based on only two studies and 
more research is needed [90]. Tordrup et al. rate the risk of bias related to ‘intervention 
independence’ as high for TRP and VBP, in line with our assessment [90]. In contrast to our 
review they found none of the studies on ERP eligible for assessment. The second SLR an-
alysed 46 studies39 on the international effects of ERP [253]. Due to the difficulty of isolating 
the effects of ERP from other influencing factors (e.g. other regulatory measures), the effec-
tiveness of ERP was inconclusive according to the authors [253]. The third SLR assessed 80 
(including 23 quantitative) studies40 on diverse policies addressing medicine prices at market 
entry related to oncology in high-income countries [254]. They conclude that the available 
evidence is “insufficient to deduce price effects” [254].  

Apart from the lack of empirical evidence for VBP, no theoretical work was found in the 
excluded publications that would provide a simple, generalizable model of value-based pric-

 
38 Out of 1,000 full-text screened records, which in turn were selected from 32,011 unique records found [90]. 
39 Out of 507 full-text screened records, which in turn were selected from 3,977 unique records found [253]. 
Unlike this SLR, ours excluded studies that looked exclusively at the effect of a national ERP on other national 
health systems. However, as this SLR also analysed price conversion in detail, which is also a national effect 
of interest, it was included in our update. 
40 Out of 4,775 screened records [254]. 
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ing for direct testing in a laboratory setting. Across the entire review time period (2005 Jan-
uary to 2021 June), 37 theory-driven economic studies with a potential research objective of 
interest (policy-outcome effect) were found, 12 of which focused specifically on value-based 
pricing, managed entry agreements or risk-sharing agreements. Most of the models presented 
treat prices under VBP or an MEA as exogenous for either the seller or the buyer or both, 
whereas the minority (e.g. [116,259,260]) model endogenous pricing (see [137,261] for an 
overview of theoretical contributions on MEA). 

 Assessing social preferences in price negotiations for new medicines 

For the analysis of the results of the first two experimental studies, the prices in the group 
with “real world” oncology prices (‘100k$’ group) were converted to the real payoff magni-
tude at the end of the experiment for comparison with the unconverted ‘1$’ group. The ma-
jority of participants in both experimental runs stated strictly monotone preferences for in-
cremental patient benefit (56% in run one, 59% in run two) [2].41 The variance of reservation 
prices was significantly higher in the non-monotone group and the time needed for the ex-
periment was significantly lower than in the monotone group (p<0.01) [2]. In addition, the 
players in the non-monotone group performed significantly worse in answering the control 
questions and missed the inserted attention test with a large majority of 81% (p<0.01) [2].42 
Since monotonicity was an essential part of the instruction, the training and the experiment 
itself, the analysis focuses on the sub-sample with monotonic preferences. 

The main interest of the first experimental study was on possible valuation gaps (reluctance 
to trade with WTP<WTA) between buyer and seller of a new pharmaceutical treatment. This 
was tested within (run one) and between subjects (both runs). The results showed no signif-
icant price differences per game within players (p>0.05) [2]. There were also no valuation 
gaps between the average negotiators, but the WTP in the 1$ group was higher than the WTA 
in two games (p<0.05), indicating a “preference range” [2].43 Another point of interest was 
the possible impact of framing the price level. The buyers who were confronted with a price 
range in the magnitude of real oncology therapies stated a lower WTP than their peers in the 
1$ group in four out of five games (p<0.05) [2]. In contrast, the WTA of sellers was higher 
in the 100k$ group compared to the $1 group in the first of five games (p<0.05) [2].  

 
41 The mentioned changes between the two runs (training voluntary vs mandatory, additional hint on non-
monotone preferences, see footnote 26 above) might explain the slightly higher share of participants with 
strict monotone price statements in the second run. 
42 Another indication of a lack of instruction-compliant behaviour in the non-monotone group was the effect 
of the small adjustments to the design between the two runs (see footnote above). The adjustments had no 
effect on the reservation prices of the monotone players, whereas the prices of the non-monotone players were 
significantly different between the two runs [2]. 
43 The significance levels remains the same if the analysis is further restricted to attentive players only (who 
detected the attention screener). 
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Figure 5: Reservation prices, means per role and price group (study 2) 

 
Illustration adjusted from Wettstein & Boes 2021 [2]. 
Experimental run two, monotone preference group. CI, confidence intervals. The parameters per role and game are displayed in Table 2 
of Chapter 3.3.1. 

The linear regression confirmed the findings indicating in addition a slightly lower sensitiv-
ity for incremental patient benefit in the 100k$ group (p<0.05) [2]. Figure 5 shows the stated 
preferences in both price groups for both roles over the five games. More detailed results are 
provided in Chapter 3.4. 

 The impact of price negotiations on cost and availability of new medicines 

The interest of the second experimental study was on the incentivized bargaining behaviour 
and the related final offers stated. Negotiators could earn a bonus if they achieved an agree-
ment above (seller) or below (buyer) their preference statement. The adjusted incentive 
structure was introduced after the preference games to avoid strategic bias in stated prefer-
ences. Again, the analysis focuses on participants with strict monotone preferences. In addi-
tion, the consistency of price offers with the stated reservation prices was of relevance. 64% 
of players with strictly monotone preferences only made consistent bids (compared to 27% 
in the non-monotone group) and 86% submitted at least one consistent offer [3]. For the 
analysis of average offers, two sub-samples were considered: for the stricter view, only bids 
from players who had shown consistent behaviour in all games were included (‘consistent 
players’). For a less restrictive view and a larger sample, the inconsistent bids were excluded 
separately per game (‘consistent offers’). The two sub-samples also showed no valuation 
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gaps between the average negotiators (p>0.05) [3]. Likewise, the preference range in the 1$ 
group was confirmed for consistent players and consistent offers [3].44 The average buyer 
and seller in both price groups submitted final offers below respectively above their reser-
vation prices (p<0.01) [3].45 However, 47% of negotiators made an offer equal to their res-
ervation price at least once (i.e. they did not claim a margin) and 15% did not make an offer 
different from their preferences in all five negotiation games [3]. Although the margins 
claimed were not significantly different between the two price groups (p>0.05), there was a 
relevant difference in the success potential of the final price offers (Figure 6). Since the mean 
consistent sell offer in the 100k$ group was significantly higher than the mean buy offer in 
four out of five games (p<0.05), agreement between the mean negotiator was only possible 
in one game in this group [3].46 On the other hand, no corresponding offer gaps were found 
in the 1$ group (p>0.05) [3]. 

Figure 6: Price offers, means per role and price group (study 3) 

 
Illustration adjusted from Wettstein & Boes 2020 [3]. Experimental run two, monotone preference group. 
Confidence intervals: 95%. games marked with “x”: mean price offer significantly different between roles (p<0.05), hence no trade pos-
sible. Left side: inconsistent price offers excluded for each game separately (‘consistent offers’). Right side: only participants with con-
sistent offers in all games (‘consistent players’) and correct answer to attention screening question (‘attentive players’). [3] The parameters 
per role and game are displayed in Table 2 of Chapter 4.3.1.  

 
44 All games for consistent players at p<0.05, for consistent offers in game one to four at p<0.01, game five 
p<0.05. There are minimal differences regarding p-values compared to Chapter 4, where the results were ad-
ditionally filtered for attentive players and a Mann-Whitney U-test was conducted in addition to t-test. 
45 Except for the first game (consistent players), respectively the first two games (consistent offers), in buyers 
of the 100k$ group which were significant at p<0.05 [3]. 
46 The significance levels remain the same if consistent offers are evaluated for attentive players only. For 
consistent players only the first game in the 100k$ group show an offer gap (p<0.05). If restricted further for 
consistent and attentive players, three games (one, two and three) in the 100k$ group have an offer gap (p<0.05, 
Figure 6) [3]. 

x x x x x x x 



36   

In order to assess not only potential but actual negotiation success, the players were ran-
domly assigned to negotiation pairs.47 This was repeated for a representative sample of 500 
variations of negotiating pairs [3]. Across all groups and games, 61% of couples on average 
would have been able to reach an agreement (“trades possible”) [3]. Because the buyer’s 
respective WTP was equal to or higher than the seller’s WTA. Yet, only 63% of them were 
successful, leaving an average of 61% of patients without access to the new therapy option 
[3]. Patient access was noticeably lower in the $100k group (34%) than in the $1 group 
(43%). The latter obviously benefited from the observed preference range (average 
WTP>WTA) with a correspondingly higher number of trades possible at comparable mar-
gins claimed, as described above (see also Figure A6 in Appendix 3). At the same time, the 
average agreed price in the $1 group was 18% higher than in the 100k$ group.48 More de-
tailed results are provided in Chapter 4.4. 

 How value-based policies affect outcomes of pharmaceutical price negotiations 

The interest of the final experiment was on the behavioural impact of two value-based policy 
interventions. In contrast to the previous experiments, there was no longer any price framing, 
but the additional benefit for patients was now uncertain. Again, the analysis focuses on 
participants with price offers that were consistent with their stated preferences.49 In addition, 
performance on the comprehension questions was collected and used as an indicator of suf-
ficient understanding of the task. Furthermore, an attention test was again built into the ex-
periment and collected as an additional variable to stratify the results. Both the introductory 
comprehension question four and the attention screener had a significant impact on the stand-
ard deviation of the overall price level (p<0.05), while only the former also had an impact 
on the price level (p<0.05) [4]. Performance on the introductory questions was positively 
associated with the performance on the attention screener (p<0.01) [4]. Of the total study 
sample (n=367), 82% showed consistent offer behaviour (n=301). In both the overall study 
sample and the consistent sub-sample, 89% answered the fourth comprehension question 
correctly on the first attempt (n=328, n=269). The following analysis of the results focuses 
on the latter, as consistent price offers and a demonstrated understanding of the preconditions 
and consequences of an agreement were considered as prerequisites and indications of task- 
and incentive-compatible behaviour. 

 
47 The pairing was performed with consistent offers (per round) of players with strictly monotone preferences. 
48 The differences between groups for access rate and agreed prices were significant at observation level vari-
ation (p<0.01). Due to the higher number of variations (in favour of representativeness) compared to the smaller 
number of negotiating pairs, the p-values might be overstated. For this reason, in the final experiment, the 
significance (t-tests) was recorded at the level of the negotiation pairs for each variation for the negotiation 
outcomes (see 1.4.4 below and explanations in Chapter 5, Appendix 3). 
49 Consistency was measured for the first and last offer game without alternative (game two rounds one and 
two) for which participants had explicitly stated their reservation price. Although the reservation price of a 
rational player should not change in the other offer games with different opportunity costs. Consequently, there 
was only one sub-sample for consistent offer behaviour evaluated.  
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Mean stated preferences were not different between the treatment groups, neither overall nor 
when looking at buyers and sellers separately (p>0.05) [4]. This was true for the sub-popu-
lation of consistent players as well as for the sub-population of consistent players with 
demonstrated understanding (p>0.05). As in the unconverted group in the previous experi-
ment, no valuation gap was found, but rather a preference range between CHF 4.5 (WTA) 
and 6.4 (WTP, p<0.01) [4]. However, when final offers were subsequently made in antici-
pation of a salary from the payer (in the case of buyers) or the investor (in the case of sellers), 
the picture was reversed. Agreement between the average negotiator was only possible in 
the risk-sharing and control groups when no alternative for the patient was available (game 
two, round two, Figure 7) [4]. The average offers in the cost-benefit group, on the other hand, 
allowed agreement in all offer games except the last two with an available alternative for the 
patient (Figure 7) [4]. The increasing price, patient benefit and value for money of the avail-
able alternative had a positive effect on the price offers with an also increasing offer gap 
(p<0.01, Table A7, Chapter 5, Appendix 4) [4]. However, respective sensitivity was less 
pronounced in the cost-benefit group (p<0.05) [4]. 

Again, participants were randomly matched in pairs to determine actual negotiation success 
and outcomes. This was repeated for a representative sample of 9,600 variations.50 The stated 
preference range would have allowed an average of 85% of pairs to reach agreement across 
all groups and games (trades possible).  

Figure 7: Price offers, means per role and treatment group (study 4) 

 
Illustration: Wettstein & Boes 2021 [4]. 
Games marked with “x”: mean price offer significantly different between roles, hence no trade possible. ** Difference between price 
offers significant at p<0.01, * difference between price offers significant at p<0.05, T-bars: 95% confidence intervals. Differences were 
examined using t-test and Mann-Whitney U-test for independent samples. The significance results were identical for both tests, except for 
the mean offer in group B (p<0.05 with t-test, p<0.01 with U-test). 
The parameters per role and game are displayed in Table A1/A2 of Chapter 5 (Appendix 1).  

 
50 In contrast to the previous experimental study not only differences between treatments groups but also the 
respective t-test results were recorded for each pairing variation. In consequence, a larger sample of variations 
in favour of representativeness could be calculated (see footnote 48 above). The sample size was determined 
based on the standard formula for the determination of sample sizes in large populations due to the high number 
of possible variations resp. permutations (see Chapter 5, Appendix 3) [4]. 
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Yet only 38% of them were successful, leaving an average of 68% of patients without access 
to the negotiated patient benefit, in favour of an existing (game three to seven) or no existing 
(game two) alternative. The negotiation outcomes for the population overall51 are displayed 
in Figure 8. In the majority of pairing variations, the patient benefit achieved was lower in 
the risk-sharing group than in the other groups (p<0.05) [4]. This was accompanied by lower 
reimbursement costs compared to the control group (p<0.05) [4]. The resulting value for 
money was higher in the cost-benefit group compared to the risk-sharing group (p<0.05) [4]. 
The other differences were not significant for the majority of variations (p>0.05) [4]. 

Finally, the overall realised value for money for all groups was also significantly lower than 
implicitly preferred52 in the reservation game (p<0.01, Figure A7, Appendix 3) [4]. More 
detailed results are provided in Chapter 5.3. 

Figure 8: Negotiation outcomes, mean of means over all pairing variations (study 4) 

 
Illustration: Wettstein & Boes 2021 [4]. 
** Difference between treatment groups significant at p<0.01 for the majority of variations (>50%). 
* Difference between treatment groups significant at p<0.05 for the majority of variations (>50%). 
(*) Significance level different between t-test and Mann-Whitney U-test. Differences were examined using both tests. The significance 
results shown were identical, except for reimbursement prices between group A and C (p<0.01 with t-test, p<0.05 with U-test), reimburse-
ment prices between group A and B (p<0.05 with t-test, p>0.05 with U-test) and patient benefit between group A and B (p<0.01 with t-
test, p<0.05 with U-test). 
Grp: treatment group. Amounts displayed are in Swiss Francs (CHF). Details are displayed in Table A8/A9, Chapter 5, Appendix 4. 

 
51 The results for the total population include those of both successful and failed negotiations. In the case of a 
successful negotiation, the resulting patient benefit (v’) corresponded to the outcome of the lottery (out of 
possible CHF 0 to 10) at the agreed price (y*). In the risk-sharing group, the agreed price was halved if the 
achieved patient benefit (v’) did not correspond to the mutually agreed expectation (v*). The resulting reim-
bursement price (y’) of a successful negotiation could thus deviate from the agreed price (y*) in the risk-sharing 
group. In failed negotiations, the resulting patient benefit (v’) and reimbursement price (y’) corresponded to 
the available alternative (both zero, if no alternative was available, as well as the resulting VfM). The pairing 
variations were calculated both with the lottery and with its fixed expected value. For the results shown, the 
expected value E(v) = CHF 5 was taken for comparability. However, over the entire sample of 9,600 variations, 
the lottery converged to the expected value for all three treatment groups and did not differ (p<0.01). 
52 The stated price preferences can be set in relation to the expected patient value, assuming rational expecta-
tions [4]. Alternatively, the price preferences can also be compared with the players’ guess for v from the first 
game (see detailed explanation in Chapter 5, Appendix 4) [4]. 
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5. Discussion and conclusions 

The literature review conducted shows an increasing interest in the question of the effective-
ness of government measures to regulate pharmaceutical prices. At the same time, it reveals 
how difficult it is to verify the effectiveness of the reforms and pricing models introduced in 
recent years. Especially for value-based pricing policies and managed entry agreements for 
new, innovative therapies. On the one hand, this is due to the general challenges in the em-
pirical evaluation of policy reforms. Because corresponding effectiveness analyses have to 
take into account country specifics, other parallel policy interventions as well as economic 
and technological developments [1,4]. In the case of price regulation of new, patent-pro-
tected medicines, policy evaluation is further complicated by the fact that in many countries 
agreements on actual reimbursed prices are confidential [22,23,66,93,138]. As a conse-
quence, little to no evidence is available on the societal impact of price regulations for patent-
protected medicines [1]. Especially for value-based pricing policies and health-related policy 
outcomes, there is a lack of evidence [1]. However, it is precisely value-based pricing poli-
cies that industry, regulators and payers hope will improve patient access and the value for 
money of new, innovative therapies [16,22,65,66,101-103]. Against this background, labor-
atory experiments offer an opportunity for testing corresponding policy interventions under 
controlled conditions in the sense of a “wind tunnel” [144,262,263]. Although the proposed 
approach is based on established methods of experimental economics, the credibility and 
applicability of the results depend crucially on the experimental design. This applies in gen-
eral to economic laboratory experiments and in particular to those that investigate social 
preferences [3,144,188-191,264-266]. The validity of findings from economic laboratory 
experiments is still a matter of some dispute and it is beyond the scope of this chapter to 
provide an overview thereof [144,188-191,264-266]. The following discussion therefore fo-
cuses on external validity, or rather the configuration of the presented design for obtaining 
relevant results for policy analysis and design. For this purpose, possible conclusions for 
policy design are first derived from the initial results of the experiments, including some 
further considerations based on the policy analysis framework introduced (1.5.1). These are 
followed by some selected considerations for adapting the present design to increase internal 
and external validity, with focus on the latter (1.5.2).53 The discussion concludes with some 
thoughts on the further development of the presented approach, again based on the intro-
duced policy analysis framework (1.5.3). 

 Policy implications of the initial findings and some further reflections based on the 
policy framework 

From a policy design perspective, insights to facilitate (or reduce the time to) agreement in 
reimbursement negotiations in favour of (access to) improved patient benefit are of particular 

 
53 This in the knowledge that internal validity is of course a prerequisite for external validity. 
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interest. As proposed, this applies under the additional condition that the negotiation results 
must not reduce the value for money (inverse to the cost-benefit ratio) from a societal per-
spective. An effective value-based policy intervention in this sense addresses both the con-
cerns of regulators and industry regarding patient access to new treatment options as well as 
the expectation of improving their value for money [16,22,39,65,66,94,95,97-103]. In real-
world value-based reimbursement decisions, patient benefit can hardly be directly mone-
tised. That is why the cost-effectiveness or cost-utility ratio is usually used instead of the 
cost-benefit ratio [80-84,267]. They measure the patient benefit expressed in terms of the 
health outcome or the quality-adjusted life years (QALYs) gained.54 For the transfer of the 
results, value for money in real world is therefore better understood as the ratio of health 
outcomes or QALYs achieved to costs spent.55 

In all three experiments, the participants on average stated preferences that allowed an agree-
ment in the negotiation in favour of the patients. However, as soon as they made final offers 
in the negotiation setting, the chances of success decreased markedly, which had a negative 
impact on patient access, patient benefit and the value for money of the overall population. 
It was further shown that while negotiators had clear preferences for incremental patient 
benefit, their price offers were influenced both by the magnitude of the given price range 
(“real world” oncology prices vs unconverted payoffs) as well as by an already existing al-
ternative (“standard of care”). The introduction of an additional indicator relating patient 
benefit to price seemed to mitigate the negative effects on behaviour and increase the overall 
patient access, patient benefit and value for money. The cost-containment effect of a man-
datory risk-sharing scheme on the other hand was offset by the negative effects on the overall 
patient benefit. 

In terms of applicability to policy reforms, the influence of the available alternative is of 
particular interest. The reason for this is that current standard of care options are usually an 
important factor in determining the added value and consequently the value-based price of a 
new treatment option [16,22,65,80,268]. It seems that the alternative served as a (biasing) 
anchor for the price decision. Such anchor effects have already been demonstrated in many 
experimental studies and are presumably a decisive factor for pharmaceutical price negotia-
tions in particular (see Oliver 2019), influencing the success (or duration) of negotiations 
and their price outcome [16,123,133,225,269-272]. Similarly, the effects of the two policy 
interventions tested can be linked to the existing experimental evidence and behavioural 
economic theory. Trade reluctance can arise, on the one hand, because buyers and sellers 
focus on different aspects of the trade [2,225,273-278]. On the other hand, the fear of a “bad 

 
54 These can then be compared with society’s willingness to pay for the impact of an improved treatment option, 
for example based on empirically surveyed and/or derived data from existing therapy costs. 
55 In the first two experiments, hypothetical health outcomes (life expectancy and quality of life) were con-
verted into monetary payments to the patient organisation. In the third experiment, this framing element was 
omitted. A brief discussion of this follows below (1.5.2). 
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deal” and the uncertainty of a satisfactory outcome can prevent agreements [225,279-285]. 
Finally, decision-makers tend to use heuristics to simplify the decision [192,229,239,286]. 
Against this background, guiding the negotiation by introducing the cost-benefit calculator 
could have helped to reduce perceived uncertainties due to the multiple decision parameters 
and align decisions in opposing roles towards a common performance indicator [4]. In addi-
tion, negotiators may have been more willing to concede due to the positively framed value-
based indicator [4,269]. The joint valuation concept might therefore not only have contrib-
uted to increasing the success rate (role-related effect), but also to shifting the focus from 
the nominal price of the available alternative (reference price) to the value-based key figure 
and thus reducing possible anchoring effects [4]. On the other hand, the mandatory risk shar-
ing may have increased regret avoidance due to the additional, prominent risk parameter and 
may have been perceived differently by the negotiating partners [4].56 

Assuming that the maxim for regulators, payers, industry and society as a whole is indeed 
the best possible patient access and value for money (not profit maximisation or cost con-
tainment), the following initial policy recommendations can be derived. Value-based pricing 
policies can increase patient access and value for money of price negotiations for new med-
icines. Provided they facilitate reimbursement negotiations where parties make price offers 
based on a common, voluntary valuation framework, which is oriented towards value for 
money [4]. The public price regulations could, for example, stipulate corresponding mini-
mum specifications for reimbursement applications and official responses to them [4]. This 
regardless of whether an HTA procedure has already taken place beforehand. In the sense of 
a “nudging” policy, which aims to positively influence behavioural biases due to the role 
and comparators available, without restricting freedom of choice [139,145,287-290]. This 
could reduce the length of negotiations and increase the overall value for money. A necessary 
prerequisite for this is that the internal guidelines of the organisation on both sides are also 
aligned with the above-mentioned maxims and, therefore, permit corresponding negotiation 
behaviour (see 1.5.3 below) [4]. 

If we broaden the perspective within the presented framework (Figure 1) to the entire policy 
and business cycle, corresponding recommendations can be derived for political and private 
sector decision-makers. In order to align the potentially different focus (and beliefs) on value 
parameters in price negotiations, policy makers and authorities together with industry should 
aim for a common value framework with extended value components (e.g. taking into ac-
count uncertainty reduction, disease severity, etc.), as suggested in recent proposals 
[4,82,291,292]. Further, the valuation framework and value-based reimbursement system in 
general needs to be adaptable (Figure 1, upper small loop), taking into account technological 
development (Figure 1, left side), without having to go through a whole legislative process 

 
56 See further considerations with reference to theoretical research on MEA negotiations in Chapter 5.4. 
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(full policy cycle) each time.57 In alignment with demand-side pricing policies for providers. 
Most countries that use DRGs for inpatient hospital payments regularly update the respective 
system including special payments for the introduction of new “beneficial innovations with 
higher initial costs” [293-296].58 This “to encourage adoption of value-adding and cost-ef-
fective technologies” in line with the recommendation of the OECD [17]. In the case of new, 
patent-protected therapies in the outpatient sector, however, this would require a correspond-
ing review of value-based prices in most countries, which brings us to the implications re-
garding the managed entry (risk-sharing) intervention in the experiment conducted. 

Based on the presented results, the assumption can be made that price regulations should not 
impose mandatory requirements in the sense of uniform, performance-based guarantees 
(“risk sharing”) for the market entry of new therapeutic options with uncertain incremental 
benefits. Nevertheless, this does not imply that outcome-based MEA should be generally 
avoided. In the opposite, coverage with evidence development (CED) could have a positive 
impact on overall value for money in the long term when patient benefits are subject to a 
high level of uncertainty59 [4]. In combination with a regular review of value-based prices 
(lower small loop in Figure 1), CED could ensure that comparators (anchors) for future ne-
gotiations of alternative treatment options are “up-to-date” and not overvalued [4]. A regular 
review of VBP decisions and their evidence base, as recommended by the WHO, may also 
address concerns that current MEAs lead to higher list prices without sufficient incentives 
for manufacturers to collect relevant evidence [59,260,298]. 

 Methodological limitations and further development of the experimental design 

Due to the novelty of the approach and the design used, there are many possible limitations 
and design modifications. On the one hand, these could have an influence on the results and 
derived conclusions. On the other hand, it is quite possible that certain limitations of the 
approach cannot be eliminated even by design modifications. However, as mentioned above, 
certain concerns are part of the ongoing fundamental debate on the validity of economic 
laboratory experiments, which will not be summarised here. In the following, a selection of 
limitations and possible design adjustments will therefore be discussed with a focus on the 
transferability and meaningfulness of the experimental results to reform efforts in pharma-
ceutical price regulation. They are grouped as follows: 

 
 

57 For example, pricing policies for conventional (packaged) medicines in certain countries (e.g. Switzerland) 
cannot currently be directly applied to the new, personalized CAR-T cell therapies. 
58 Fee-for-service systems seem to see less regular updates while at least conversion factors for payment are in 
some countries renegotiated regularly [297]. This may lead to unequal treatment in the pricing of new medi-
cines administered to inpatients and outpatients, see again the example of CAR-T cell therapies for which the 
reinfusion of the cells must currently usually be carried out during an inpatient stay. 
59 Especially, if the marketing authorisation for a new form of therapy is based on phase two trials with design 
limitations (e.g. concerning the control group). 
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1) relevance and validity of stated social preferences, 
2) comparability of decision situation, 
3) relevance of specific trading experience. 

1) Stated preferences 

The collection of health preferences outside the laboratory has made progress in the last two 
decades. This is probably not least due to the potential direct applicability of the results for 
price and cost considerations in the health care system. As described (1.3.3), laboratory-
based behavioural economics research has been reserved towards the primarily hypothetical 
format of field surveys on health preferences due to incentive compatibility considerations. 
However, important progress has been made in recent years to improve the incentive com-
patibility of preference surveys [243,244]. At the same time, social preferences collected 
specifically in abstract laboratory settings cannot always be reproduced in more natural field 
settings [188]. Most laboratory experiments on health care supply and demand, such as the 
ones presented here, do not aim to collect nominal willingness-to-pay data for the real world. 
Rather, the interest is in behavioural changes due to controlled interventions. Nevertheless, 
there is a clear “potential for a dynamic interaction” between the research field of preference 
elicitation in the field (M4 in Figure 2) and economic laboratory experiments on health care 
supply and demand (E1-E4) [167]. The design presented here is an attempt to make this 
connection, which is why the first experimental study analysed only the stated preferences. 
However, it became apparent how difficult it is to apply established formats for increasing 
incentive compatibility from the field such as single binary or dichotomous choice surveys 
to an interactive negotiation setting (see Chapter 3.3.4). Still, the present preference range 
for the patient benefit in the results presented is not completely satisfactory. To narrow this 
range, it would be possible to test the impact of variants of the decision situation involving 
choices on a limited set of price-outcome options. Regarding the relevance of the reservation 
price games for the negotiation outcomes of interest, it should be noted that it could of course 
also be omitted. However, on the one hand, an important variable for stratifying the results 
in terms of plausibility would be missing, as well as for controlling for potentially different 
social preferences between the groups (internal validity). On the other hand, the preference 
elicitation also offers the possibility to compare the negotiation results and intervention ef-
fects with a preferred outcome. 

2) Decision situation 

The comparability of the negotiation setting is clearly the area with the greatest need and 
potential for further development of the design. The following considerations focus on five 
elements: complexity of the decision situation in general (i), consequences in terms of price 
(ii) and patient benefit (iii), negotiation process and tactics (iv), extent of regulatory re-
striction (v). The selection and considerations are oriented towards the overview in Table 4. 



44   

i) Complexity of decision situation: The decision situation in the experiment has a 
rather high complexity compared to other laboratory experiments. However, this 
also applies to price negotiations for medicines in the real world, which are much 
more complex and less repetitive than other trade interactions (see 1.1.3, Chapter 
3.5 and 4.5) [2,3]. Thus, in principle, complexity seems to benefit the transfera-
bility of the results. However, the legitimate question naturally arises whether the 
observed behaviour was influenced by an (intended) complexity comparable to 
the natural decision situation, or by an (unintended) lack of understanding and 
compliance with the instructions. This would of course limit the applicability of 
the results (due to limited internal validity). The basic intention of this thesis was 
to build a bridge between experimental economics and application-oriented pol-
icy debate. To achieve this, different design elements were tested in three exper-
iments (Table 4). As described, various measures were taken during the experi-
ment and the analysis of the results in order to obtain data compliant with instruc-
tions. Nevertheless, for a further development of the approach, it would be rea-
sonable to specifically test individual design elements in a follow-up experiment 
while omitting (controlling) others. This applies in particular to the consequences 
of the decision (ii, iii) and the pricing in an interactive setting (iii) discussed be-
low. 

ii) Consequences in terms of price: From the perspective of policy analysis, the most 
pressing question is to what extent price negotiations for high-priced medicines 
can be simulated in a fundable laboratory experiment with stakes in the lower 
double-digit dollar range. In the first two experiments conducted, the influence 
of different price frames was tested, with the real effects being the same for par-
ticipants and passively affected parties. The results showed a significant differ-
ence to the disadvantage of patient access in the higher price frame. The question 
again arises whether the different behaviour at the level of real cancer therapies 
was actually closer to the real decision-making situation, or whether the behav-
iour was rather distorted by unintentional complication. Existing experimental 
evidence shows that non-consequential variations of outcome descriptions, in-
cluding presentation of prices can affect decisions (e.g. [299-302]). However, this 
could speak for both. A further study could investigate, whether the differences 
found between the two price framings (equal stakes) are due to an intended ap-
proximation to the real decision situation with high financial consequences, or to 
an unintended increase in complexity. This could be done, for example, with a 
2x2 design with different price framings (unconverted vs converted) and different 
context framings (neutral vs health care). However, it is questionable to what 
extent a “neutralisation” of the multi-stakeholder setting of the natural decision-
making situation is possible (see Chapter 5, Appendix 1). Another possibility 
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would be to increase the real decision consequences for the funders by means of 
higher stakes. Generally, the existing evidence from laboratory experiments 
shows that results from games with lower stakes can be reproduced with higher 
stakes and observed behavioural biases do not disappear with higher payoffs 
[303]. At the same time, the results suggest that especially in complex designs, 
the performance of participants can be improved with higher stakes [303]. 
Against this background, it would be worth considering e.g. reducing the number 
of interventions and therefore study sample in a subsequent experiment in favour 
of higher stakes.  

iii) Consequences in terms of patient benefit: In the first two experiments, hypothet-
ical health outcomes (life expectancy and quality of life) were converted into 
monetary payments to the patient organisation, while in the third experiment this 
additional framing element was omitted. The focus on purely financial conse-
quences for patients was made in favour of increased incentive compatibility and 
reduced complexity of the setting. It would still be possible to reintroduce the 
hypothetical element in favour of realism and combine it with the cost-benefit (in 
this case cost-effectiveness or cost-utility) intervention from the last experiment. 
Incentive compatibility could be increased through the adjustment towards a lim-
ited choice set of price-outcome options as described under 1) above. 

iv) Negotiation process and tactics: The negotiations conducted in the experiments 
presented took place in only one round each, in which final offers had to be made 
simultaneously. Multiple rounds of bidding or even interactive bids would have 
been difficult to combine with multiple games of incremental patient benefit or 
varying alternatives. This would have increased complexity for participants and 
implementation beyond an acceptable level. At the very least, it would hardly 
have been possible to conduct the experiment in a reasonable time frame and 
sufficiently instruct a majority of the subjects. This excluded the possibility of 
strategic behaviour or specifically the use of negotiation tactics. However, the 
tactic of influencing the negotiating partner and the outcome of the negotiation, 
e.g. with an initial offer that deviates from the target price, has been quite well 
researched in other areas and is likely to be of particular importance in pharma-
ceutical negotiations [133,269,270]. A very promising further development of 
the design would therefore be to extend the single negotiation from one to two or 
three rounds. While reducing other design elements or the number of games. This 
could additionally be combined with real or simulated counter-offers, which take 
place sequentially. Both to consciously allow for strategic behaviour. It would be 
interesting, for example, to investigate whether a group with initial offers from 
the seller achieves different results than a second group with initial offers from 
the buyer. Corresponding results could even suggest a follow-up study in the 
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form of a natural experiment, in which reimbursement applications with a price 
proposal are switched to those without, or the two variants compared in parallel. 
However, in addition to methodological challenges, legal requirements for equal 
treatment of applicants would probably severely limit the possibilities for a par-
allel comparison in many countries. 

v) Extent of regulatory restriction: Finally, promising in terms of transferability of 
the policy interventions studied would be the variation of voluntariness (nudge) 
versus obligation. This would be particularly important for risk-sharing and the 
operationalisation of MEA in general, as it could potentially have a positive effect 
on the success of negotiations if the parties themselves could decide in which 
situations they want to negotiate additional risk-sharing conditions or perfor-
mance guarantees. But also the positive effect of the relative cost-benefit ratio 
could be examined to see whether it is influenced by voluntary versus mandatory 
application (i.e. no price offer without reference to cost-benefit). 

3) Trading experience 

A repeated concern from the peer-reviews of the three published studies, besides the com-
parability of the decision-making situation, was the different preconditions of the decision-
makers of a standard laboratory population compared to professional negotiators. This con-
cern should be explicitly distinguished from questioning the relevance of individual deci-
sion-making behaviour in the pricing of new medicines. The latter is a fundamental assump-
tion or prerequisite for the present approach. As described above (1.1.3), there is evidence 
from Europe and the USA that agreed prices for new therapies cannot be fully explained by 
known factors such as the added clinical benefit and that price offers change in the course of 
the application process and with post-launch price reviews without a uniform pattern 
[22,117-125]. In addition, the delays and differences in access noted by industry and public 
authorities can hardly be explained only by the necessary administrative time. Based on the 
theoretical considerations of price formation in a bilateral monopoly, it is not surprising that 
reimbursement negotiations take place with the aim of influencing the final price. Assuming 
that the negotiators themselves have no relevant influence on the outcome (perfect agents) 
shifts at most the decision to other involved actors within the organisations on both sides.60 
However, the question of whether the behaviour of participants in a standard population can 
be transferred to negotiators with specific experience is quite legitimate. And yet it is also 
not new. The influence of decision-specific experience has been studied in experiments on 
various occasions, showing that behavioural biases remain relevant even in experienced de-
cision-makers [3,271,304-311]. This has also recently been demonstrated in health economic 
experiments for student versus physician populations [144,234,236,237,312]. Nevertheless, 
in view of the developments regarding lab-field experiments (“a new era of experimental 

 
60 See below 1.5.3 for some considerations to extend the design to other involved stakeholders. 
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political sciences” [186,313]), it would be exciting to conduct an adapted follow-up study 
with people who are directly or indirectly involved in reimbursement decisions for new med-
icines.61 It would, of course, be necessary to address the challenge mentioned in 1.3.4 of 
potentially very different country, company and therapy area-specific experience. 

 Outlook: further development of the approach within the framework for policy 
analysis 

Finally, some selected thoughts regarding possible further development of the approach be-
yond the setting presented. First of all, on the basis of the framework introduced, the design 
can be extended to analyse additional policy outcomes. Beyond that, decision-making situ-
ations of other stakeholders involved in the context of pricing new medicines could also be 
investigated. The first extension dimension offers itself from the above-mentioned proposals 
to develop an extended value framework for VBP that goes beyond added clinical value, 
budget-impact and cost-effectiveness. Not least because a too narrow definition of value and 
value for money could, for example, result in unequal outcomes for patient populations with 
different research potential and disease burden, which might not correspond to societal (or 
political) preference. In this respect, the existing design could already be adapted with regard 
to patient characteristics, e.g. to investigate different framings of patient age or disease bur-
den. In the second dimension, for example, the demand side could be examined with regard 
to the effects of VBP on the prescribing behaviour of treating physicians.62 However, derived 
from the basic ambition of VBP there is a much-discussed policy issue that has not yet been 
addressed here, which would require further development in both dimensions: the promotion 
of “better” R&D investments and the reduction of investments in “me-too” therapies in the 
patent-protected sector with no significant added value from a societal perspective. The 
promise is simple, but has yet to be proven: If pricing policies in high-income countries, 
especially in large markets, focus on value for money, this could, in the medium term, create 
incentives for global R&D to abandon therapies during clinical development that promise 
little added benefit with high uncertainty. This would subsequently free up research capital 
and capacity in favour of more promising treatment options. Against the background of the 
development described at the beginning (1.1.1), the global R&D composite success rate of 
pharmaceuticals has decreased in recent years to a historic low of 8% [315].63 This is gener-
ally attributed to the increasing complexity of research, but also to possibly inadequate study 
designs and scientific rigour [315,317]. Particularly in the field of oncology, clinical phase 

 
61 See a very recently published DCE study which investigated reimbursement decisions on the buyer side in 
the Netherlands. [314]. 
62 For example, as a laboratory follow-up of the two field studies mentioned in 1.4.1 [255,256]. 
63 Based on data up to 2019 [315]. The data for 2020 [316] are only of limited comparability due to the COVID-
19 pandemic and the corresponding suspension of clinical trials. 
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two trials seem to inadequately qualify candidates for phase three [315,317,318]. The de-
clining success rate in the third clinical phase and in the subsequent approval process raises 
the question of whether the reimbursement prices to be expected in the major markets con-
stitute an inappropriate incentive for the research-based industry to continue less promising 
second phase studies into the most expensive final phase [15,319,320]. 

Investigating the influence of price regulations on R&D investment decisions in a laboratory 
experiment would hardly be plausible and unrealistic. Not least because “long-run inter-firm 
differences” could play a relevant role in the determination of R&D strategies [321]. How-
ever, the impact of a company’s performance in terms of negotiation outcomes on its attrac-
tiveness as an investment could be investigated. As described above, an orientation of nego-
tiations towards value for money presupposes that the organisations’ strategies (on both 
sides) also permit corresponding behaviour. For some years now, there has been a growing 
literature, including some few experimental studies, on socially responsible investing that 
provides some (but not yet consistent) evidence that financial market investors care about 
non-financial outcomes of potential investments [322-324]. Corresponding experiments 
could be specifically targeted at the speciality pharmaceuticals market. They could analyse 
whether players in investment games would be willing to sacrifice a share of their own prof-
its in favour of a higher value for money. Or at least demand a premium for investments that 
underperform a benchmark in terms of (time to) patient access. Such studies could support 
industry self-regulation efforts as well as supranational cooperation efforts to improve pa-
tient access and value for money. While the necessary comparisons in terms of patient access 
are already being developed (e.g. Access to Medicine Index64), this is much more difficult 
in the case of value for money. If only because of the lack of verifiability due to confidential 
price agreements. However, a publicly available performance indicator relating patient ac-
cess or benefits to costs would potentially have the advantage of making price concessions 
more attractive. This possibly on both sides, if differences by manufacturer (analogous to 
the Access to Medicine Index) as well as by country (analogous to the Patients W.A.I.T. 
Indicator [98]) are made transparent. 

 

The basic intention of this dissertation is to demonstrate how policy reform debates on the 
regulation of new, patent-protected medicines could benefit from advances in experimental 
health economics and the related interest in the behaviour of the professional actors involved. 
This is in view of the fact that existing price regulation systems are increasingly struggling 
to keep pace with technological developments and the simultaneous lack of evidence on their 
societal impact. Authorities, payers and industry seem to agree on the need to implement and 

 
64 https://accesstomedicinefoundation.org 

https://accesstomedicinefoundation.org/
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further develop value-based pricing policies. For it promises to ensure access to and sustain-
able financing of novel treatments and to improve value for money in order to encourage 
effective R&D investment. The approach presented shows how a bridge between experi-
mental economics and political reform debates could be designed. Negotiations for new 
medicines are complex and their duration and outcomes are likely to be determined to an 
important extent by behavioural influences. The initial experimental results presented show 
that value-based pricing policies could improve (timely) patient access and value for money 
in pharmaceutical price negotiations. Provided that negotiations are based on a common val-
uation framework that focuses on value for money. From this, preliminary recommendations 
can be derived for public pricing processes (specifications for applications and official re-
sponses), for internal pricing policies (negotiation guidelines), as well as for policy reform 
processes (common value framework). Reforms at all three levels should aim at setting rel-
ative, value-based guidelines for price agreements instead of referring to nominal reference 
prices (anchors). This assumes that organisations on both sides, as well as policy makers, 
have a genuine interest in or are mandated to improve patient access and value for money. 

These preliminary recommendations are subject to the proviso that the approach presented 
still requires further development in various aspects. They can be understood as working 
theses for further research. 
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Abstract
Objectives The aim of this review is to assess the current state of empirical research regarding the effectiveness of national 
pricing regulations of the patent-protected market for prescription pharmaceuticals. Effectiveness is understood to be the 
capacity of policies to have a desired impact on outcomes, such as health status, patient access, healthcare expenditure, and 
research investments, among others.
Methods A systematic review of the published literature on pricing regulations in OECD countries was performed. The Pub-
Med, MEDLINE, Scopus, Web of Science, Cochrane Library and the OECD iLibrary databases were searched in September 
2016 and December 2017, with an update in August 2018. Interrupted time series studies and additional empirical studies 
were included, as well as systematic reviews if appropriate methods were applied. The risk of bias was assessed based on the 
recommendations of the BMJ guidelines, Cochrane EPOC criteria, QHES instrument, HTA good practice guidelines, CRD’s 
guidance and the CHEC criteria. The quality of evidence was evaluated using the suggestions from EPOC and GRADE.
Results Thirty-one publications met the inclusion criteria. Most of the assessed empirical research included therapeutic 
(TRP) and/or external reference pricing (ERP), with a clear majority focusing on TRP. The main outcomes that were ana-
lysed were drug prices, expenditures and drug use. For value-based pricing (VBP), only limited empirical data were found.
Conclusions We found evidence that TRP may reduce pharmaceutical prices and expenditures in the short term. Further-
more, TRP may lead to substitution effects towards lower-priced pharmaceuticals. The effects of TRP on patient access, 
healthcare utilisation and R&D investments were found to be uncertain. No conclusions were drawn for ERP and VBP. No 
evidence was found for the effects on health outcomes for any of the analysed policies. There is a strong need for evidence 
generation regarding effective pricing policies, particularly for VBP, managed entry agreements and non-financial outcomes.
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Key Points for Decision Makers 

We found evidence that therapeutic reference pricing 
may reduce pharmaceutical prices and expenditures 
in the short term and may lead to substitution effects 
towards lower-priced drugs in the short term.

Apart from the above, the existing research does not 
provide credible evidence that the current policies have 
an impact on healthcare utilisation, patient access, health 
outcomes or R&D investments.

There is a strong need for evidence generation regarding 
effective pricing policies, particularly for value-based 
pricing policies and for non-financial outcomes.

Policy makers should systematically define the assess-
ment of policy effectiveness during the policy formula-
tion process. In addition, experimental research on the 
topic could augment the scarce amount of available 
evidence, especially for value-based pricing policies.
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1  Introduction and Background

1.1  Description of the Policy Issue

In most OECD (Organisation for Economic Co-operation 
and Development) countries, laws regulate the pricing of 
prescription pharmaceuticals. Parliaments and governments 
aim to control public spending on pharmaceuticals, while 
securing access to innovative treatments for their citizens.

Desired policy outcomes of pricing and reimbursement 
regulations are focused on short-term reduction and mid-
term stabilisation of health expenditures [1]. In light of the 
financial and economic crisis, a majority of the countries in 
Western Europe in recent years decreed one-off as well as 
permanent, cost-containment policy measures to increase 
the control of spending on pharmaceuticals [1, 2]. How-
ever, these policies face increasing criticism that they are 
not sufficiently effective, not only regarding impacts on 
public finances, but even more due to their potential conse-
quences on access for patients to new treatment options [3, 
4], although new procedures for early access (conditional 
approval) and managed entry (coverage with evidence) 
have been introduced in Europe to make new therapies with 
“unsettled benefit–risk profiles” available [5].

Currently, the calls for reform are getting louder, in 
light of a growing number of new molecules and increas-
ingly complex treatments, especially in oncology. Accord-
ing to IMS, the R&D pipeline for oncology “has expanded 
by more than 60% over the past decade”, amounting to 710 
late-phase therapies in 2017 [6, 7]. Knowledge of the clini-
cal benefits of the new therapies is often scarce at the time 
of marketing authorisation [8], and the promised survival 
benefits imply a longer therapy duration, and therefore, 
additional budget impacts. Additionally, an increasing 
number of molecules are used in combination with other 
medications [6, 7]. Most of the national health systems 
have struggled to adapt to this new challenge, resulting in 
the reduced availability and coverage of new treatments 
[6].

The current regulations might have not only adverse 
incentives for short-term availability, they are also claimed 
to have further undesirable effects on the long-term research 
decisions of industry, reducing related investments [9, 10].

Finally, the ongoing change in the pharmaceutical sec-
tor, shifting from a “traditional blockbuster model” to more 
segmented markets offering therapies for smaller patient 
populations, leads to the discussion among authorities of 
whether current national policy approaches set the right 
incentives for industry to optimise research towards “value 
for money” [1, 11, 12]. In general, new drugs entering an 
established market can address previously unmet needs or 

target new populations for existing therapies (e.g. paediat-
ric) and, consequently, increase treatment options [1]. While 
new therapies with high cure rates (e.g. for hepatitis) may 
be considered as cost effective even at high nominal costs 
per patient and month, other innovations may seem hardly 
worth a premium compared to existing standards [13]. Most 
recently, OECD classified “many high-cost cancer drugs” 
as low-value (“type C”) technologies, if value is “based 
solely on the cost per life year or per quality-adjusted life 
year” [13]. From a health system perspective, there is a 
clear need for the evolvement of current reimbursement 
policies in industrialised countries to better reflect “value 
for money” of new treatments [14]. This calls for pricing 
regulations that promote fast access to essential innovations, 
while not incentivising investments in “me-too” compounds 
that offer no additional benefit. The challenging part of such 
policy reforms towards a more value-based assessment is 
not only a technical but also a normative one: how to find 
consensus on which technologies are “essential” (funded 
on a system level) and which are “nice to have” (individ-
ual funding). The discussion on how to measure value for 
money and whether the new pricing schemes are increas-
ing is still ongoing [15–17]. Figure 1 provides an overview 
of our policy analysis, summarising the most common 
pricing policies and the most discussed policy outcomes. 
The latter were defined with consideration to recent policy 
papers from the WHO and the OECD, as well as existing 
reviews of the topic [1, 12, 18–22]. We refined the effect 
taxonomy after the first abstract screenings. The differentia-
tion between intermediate (behaviour, result) and ultimate 
policy effects represents our own proposal, which reflects 
the screened study designs.

1.2  Description of Current Policy Designs 
to Address the Policy Issue

The most common pricing policies for pharmaceuticals in 
industrialised countries are therapeutic (internal) reference 
pricing, international (external) reference pricing and value-
based assessments. These are generally combined with posi-
tive reimbursement lists (formularies), regular price reviews 
(individual or in groups) and tendering. These direct pric-
ing policies are often supplemented with measures on the 
demand side to set desired incentives for prescribers, phar-
macies and patients. Finally, authorities can link reimburse-
ment authorisations to managed entry agreements, including 
coverage with evidence obligations and pay-for-performance 
schemes. The definitions below closely follow the sugges-
tions of the “Glossary of Pharmaceutical Terms” issued by 
the WHO Collaborating Centre (CC) for Pharmaceutical 
Pricing and Reimbursement Policies.
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1.2.1  Therapeutic (Internal) Reference Pricing (TRP)

TRP is defined as the governmental practice of using the 
prices of identical (ATC 5 level) or similar medicines (ATC 
4) or therapeutically equivalent treatments (beyond medi-
cines) in a country. One or a set of therapies are used as 
benchmark or reference to set or negotiate the reimbursable 
price of a product in a given country [20, 23]. The concrete 
mechanics can differ between the national systems (aver-
age or lowest of “equal” treatments, weighted for multiple 
indications, or not, measured per cycle, month or year). TRP 
can also be combined with other pricing instruments, such as 
external reference pricing (ERP), and may also allow for an 
“innovation premium” for added therapeutic value (both are 
currently the case in Switzerland, based on Art. 65b KVV 
[24]). TRP sets the reimbursable price and thus implies that 
a third party, normally the patient (or insurance), has to 
cover the costs beyond the fixed price.

1.2.2  International (External) Reference Pricing (ERP)

ERP is the practice of using the prices of a medicine in 
one or several countries to derive a benchmark or reference 
to set or negotiate the price of a product in a given coun-
try [20, 23]. All but two EU member countries (Sweden, 
UK) have implemented some type of ERP [15]. While the 
policy intends to affect the national market of the issuing 
state, its external effects are the subject of debate, since 
marketing authorisation holders are incentivised to launch 
new therapies in countries with higher prices first and 
delay in others [15].

1.2.3  Value‑Based Pricing (VBP)

The value-based assessment for pharmaceutical pric-
ing is also referred to as “cost effectiveness-based”, 

“outcome-based” or “pharma economic” pricing. There 
is still “no widely accepted definition” of the value part of 
this instrument [23]. Following the WHO glossary, when 
referring to VBP, we mean the practice of authorities 
of “setting prices for new medicines and/or deciding on 
reimbursement based on the therapeutic value which the 
medicine offers, usually assessed through a health technol-
ogy assessment (HTA)”. VBP can be combined with cost-
effectiveness thresholds, such as in Sweden or the UK, 
to define a range for the acceptable price of a treatment. 
VBP agreements are predestined for combination with 
managed entry schemes (see below), such as the Patient 
Access Scheme (PAS) in the UK, which allows the manu-
facturer to adjust the offer to the authorities (bringing the 
ICER down). However, most managed entry agreements 
(MEAs) and PASs are still volume based and not value 
based [1, 2, 23, 25, 26].

1.2.4  Managed Entry Agreements (MEAs)

A MEA is an “arrangement between a manufacturer and a 
payer/provider that enables access to (coverage/reimburse-
ment of) a health technology subject to specified conditions” 
[27]. It has established itself as the overarching term for 
arrangements such as “performance-based schemes”, “risk-
sharing agreements” (RSAs), “patient access schemes” 
(PASs) or “coverage with evidence” schemes. MEAs aim 
to address uncertainties of new health technologies regard-
ing clinical performance, cost effectiveness, effective use or 
long-term budget impacts [23, 27].

While some MEAs focus on real-world evidence collec-
tion after the market authorisation, others are set up as profit 
controls, volume-based agreements or other forms of pre-
defined (“capped”) quantities or annual expenses for a new 
treatment. According to the ISPOR taxonomy, “cost-shar-
ing” arrangements fall outside the definition of performance-
based risk-sharing arrangements (PBRSA), since they are 

Policy 
formulation

Policy 
implementation etamitlu-stceffeyciloPseiciloPgnicirP

Behaviour Result
Cost External reference pricing  of P&R authority Launch decision Patient access*
Feasibility Therap. reference pricing  of Payer Launch sequence Health state (indiv.)
Acceptability Value-based assessment  of MAH Time to access Health state (macro)

Volume-based assessment  of Prescribers Price Drug use
independent Policies Negotiation/Tendering  of Consumers Restrictions Healthcare utilization

dependent Outcomes Mandatory reviews  of Pharm./Wholes. Healthcare expenditures
).vidni(tifenebcimonocEsnoitcirtseR

)orcam(eraflewlaicoSsevitnecniedisdnameD
ytiuqEtekrameerF

Research investment

Policy effects - intermediate

Fig. 1  Layout of pharmaceutical pricing policy analysis. *Includes affordability and availability (supply). MAH marketing authorisation holder, 
P&R pricing and reimbursement
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not linked to underlying cost effectiveness [28]. While we 
do not limit our analysis to “financial schemes” [26], our 
focus lies on MEAs as part of or linked to pharmaceutical 
pricing regulations, following the WHO definition [23] (see 
inclusion criteria below under Sect. 2.1).

1.2.5  Other Pricing and Reimbursement Policies

In addition, the simple instrument of issuing a positive (or 
negative) reimbursement list is a widely used component of 
pharmaceutical pricing regulation. Further, in several coun-
tries, the official reimbursement label is subject to negotia-
tions for official reimbursement authorisation. In addition 
to price, it often defines additional limitations of reimburs-
able use, e.g. the eligible population, sometimes including 
mandatory tests to prove eligibility, subject to approval by a 
medical examiner (insurance physician). This practice was 
recently applied to control costs of the new hepatitis C thera-
pies, which led to a controversial discourse on politics and 
health sciences [1, 13, 29].

Finally, an interesting complement to TRP, VBP and 
other pricing policies under discussion is “indication-based 
pricing”, which aims to “capture the differential value of 
drugs across indications or patient groups” [25]. Thus far, 
this has been applied to only a very few special therapies 
across the European countries [30]. One example is bevaci-
zumab, which in Switzerland has the same official list price 
for all of its seven reimbursable indications. However, for 
two of these, the official reimbursement label defines an 
indication-specific (renal cell carcinoma and breast cancer) 
payback that is reimbursable by the health insurance of the 
treated patient [31]. One common challenge for indication-
based pricing is that existing administrative structures in 
many countries are not designed to “track patients’ indica-
tions” for reimbursement purposes [32].

1.3  Why This Review is Important

Since the 1990s, scientific interest in pharmaceutical pricing 
regulation has steadily increased, with a clear rise in pub-
lications in PubMed since 2013 [33]. In recent years, there 
have been a few systematic reviews published on existing 
evidence regarding pharmaceutical pricing regulation. Most 
of these reviews are limited to specific policies and have not 
been updated to reflect the most recent studies published on 
various health system and policy changes, especially regard-
ing value-based pricing. The Cochrane Library has published 
seven systematic reviews in the research area in which we are 
interested. The review by Acosta et al. [20] entitled “Pharma-
ceutical policies: effects of reference pricing, other pricing, 
and purchasing policies” was found to be a very comprehen-
sive, but was also a very restrictive, structured review.

Acosta et al. included only interrupted time series (ITS) 
and repeated measures (RM) studies. A more inclusive anal-
ysis of the existing body of research is necessary to provide a 
broader picture on current state of the discourse, which often 
takes place in the political arena. Otherwise, the analysis 
might reach an exclusive expert audience only. Finally, and 
most importantly, the previous reviews did not focus on the 
patent-protected market and did not simultaneously include 
all relevant policies. Most studies actually did the opposite—
including or focusing on the off-patent market, while limit-
ing the analysis to a single or a few selected policies. Against 
the background of the mentioned challenges for financing 
and incentivising new, innovative health technologies, we 
consider the inverse focus to be essential.

1.4  Objectives

The aim of this review is to assess and summarise the 
current state of empirical research on the effectiveness of 
national pricing regulations on the patent-protected market 
for prescription pharmaceuticals. Effectiveness is under-
stood to be the capacity of policies to have a desired impact 
on outcomes such as health state, patient access, drug use, 
healthcare utilisation, drug prices, healthcare expenditure, 
research investment, individual or organisational benefit, 
overall welfare, behaviour other than drug use and equity.

The study aims to contribute to the discourse around 
reform options of pricing regulations for new (“innovative”) 
pharmaceuticals in developed health systems with estab-
lished public policies. Therefore, the analysis focuses on 
high-income OECD countries. There is undoubtedly a high 
need for health systems and related pharmaceutical policies 
to evolve in developing countries. However, the majority 
of the respective policy settings and the data and evidence 
availability and quality were rated to not be supportive for 
the overarching research aims of this review.

2  Methods

2.1  Inclusion Criteria for Studies

2.1.1  Type of Studies

Controlled before-after studies (CBA), interrupted time 
series studies (ITS) and repeated measures studies (RM) 
were included. Inclusion was generally based on the recom-
mendations from the Effective Practice and Organisation of 
Care (EPOC) for review authors [34]. However, to gain a 
broader picture of the current research, empirical studies 
not fulfilling the EPOC criteria were included if appropri-
ate quantitative data and methods for inductive statistics 
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were used. Additionally, existing systematic reviews were 
included if appropriate methodologies were applied.

2.1.2  Type of Policy Designs

National pricing regulations for patent-protected phar-
maceuticals, including international (external) reference 
pricing, TRP, VBP (based on clinical and pharma eco-
nomic data), MEA, positive reimbursement lists (formu-
laries), and regular price reviews (individual or in groups) 
were included if they were linked to price decisions. Not 
included were studies focusing on demand-side policies 
only, such as co-payments (patients), prescription quotas 
or budgeting (physicians), and substitution and margins 
(pharmacists).

Our definition of “pricing policies” follows the Glos-
sary of Pharmaceutical Terms, published by the WHO CC 
for Pharmaceutical Pricing and Reimbursement Policies: 
“Regulations and processes used by government authorities 
to set the price of medicine as part of exercising price con-
trol” [23]. Based on this definition, we excluded analyses of 
MEAs not linked to price setting.

In contrast to the definition of the WHO CC and the 
Cochrane review by Acosta et al. [20], our scope was lim-
ited to official pricing policies issued by public authorities 
(i.e. national parliaments or governments, but not regula-
tions issued by single health plans). Furthermore, effects of 
national pricing policies were considered only if they were 
realised in the addressed (sovereign) territory. In conse-
quence, impact assessments of local policies on other coun-
tries, especially of ERP, were excluded. We acknowledge, 
however, that international effects are indirectly affecting the 
performance of national pricing policies [35].

2.1.3  Type of Outcome Measures

Outcomes of interest were policy effects such as health state 
(individual/societal), patient access, drug use, healthcare 
utilisation, drug prices, healthcare expenditure, research 
and development (R&D) investments, welfare (economic 
benefit for an individual or organisation, along with overall 
social welfare), behaviour other than drug use and equity 
(see Fig. 1).

2.1.4  Scope of the Studies: Health Systems Considered

Only research focusing on “high-income” (World Bank 
classification) OECD countries was included, considering 
the historical changes of countries in their classification 
[36]. The reason for the defined scope is laid out above 
(Sect. 1.4).

2.2  Search Methods

Published studies were identified by an electronic database 
search using the following sources: PubMed, MEDLINE, 
Scopus, Web of Science, Cochrane Library, and the OECD 
iLibrary. Searches with different word variations and com-
binations of “pharmaceutical” and “pricing” or “prices”, as 
well as “policies” and “regulation” were performed. Publi-
cations on “reference pricing”, “value-based pricing” and 
combinations with “patient access” and “innovative” were 
also searched. Further, a supplementary check on publica-
tions on “managed entry” or “risk sharing” agreements not 
flagged with “pricing” keywords was performed. The com-
plete search strategy is listed in Supplementary Appendix 1, 
Table 3.

The searches were performed in September 2016, Decem-
ber 2017 and August 2018 (update of PubMed, Scopus and 
Web of Science search) and were restricted to records pub-
lished in 2005 or later. No additional filters for language 
or quality of evidence (e.g. “peer-reviewed journal only”) 
were applied at this stage. Only duplicate records (394) 
were excluded for initial abstract screening. Four additional 
publications not identified through the keyword search were 
added manually for abstract screening, since they were cited 
by at least one of the included systematic reviews on the 
topic.

2.3  Data Extraction and Analysis

As revealed in the PRISMA study flow [37] in Fig. 2, the 
review was performed in five main phases: (a) identification 
(electronic database searches), (b) abstract screening, (c) 
research categorisation (full text), and (d) assessment of risk 
of bias with (e) subsequent qualitative synthesis. The first 
author (DJW) conducted the literature search and extracted 
the articles for initial abstract screening and research catego-
risation. When articles met any of the exclusion criteria, they 
were excluded from further assessment. If the assignment 
was ambiguous or unclear, the first author (DJW) consulted 
with the second author (SB) to reach an agreement.

In the abstract screening, the exclusion criteria (Fig. 2) 
were tested sequentially. If no exclusion criteria were met, 
then the publication was included in the research categorisa-
tion step (c).

In the research categorisation step (c), the full texts 
of the selected publications were analysed, and they 
were classified according to “research type” (16 types, 
see Supplementary Appendix 1, Table 4) and “research 
objective” (see Supplementary Appendix 1, Table 5). If 
the publication was not classified as one of the six prede-
fined research types, it was excluded. At the same time, the 
research objective of the publication was assigned to one 
of 24 predefined research objective pairs (see Table 5 in 
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Supplementary Appendix 1, based on the policy analysis 
layout in Fig. 1). Studies were excluded if pricing policy 
was not the independent variable. Further, if no policy 
change was analysed (no change over time or no compari-
son with another country or district with a different policy 
setting), then the study was categorised as “descriptive” 
and was excluded.

For poster abstracts included after screening, research 
categorisation was performed on the available abstract text. 
If, based on the available information, no exclusion criteria 
were applicable, then the abstract was included in the risk 
of bias assessment and qualitative synthesis.

2.4  Assessment of Risk of Bias

The assessment of the risk of bias was based on a synthesis 
of existing tools. The reason for this was that none of the 
commonly used tools were designed for an inclusive analy-
sis of all of the types of research included in this analysis: 
empirical research, analytical microeconomic models and 
systematic literature reviews. The most common tools were 

designed for health interventions and had to be adjusted 
for health policy designs. The integrated questionnaire was 
based on a selection and synthesis of the recommendations 
from:

– the BMJ guidelines [38] and a later, additional question-
naire by Drummond et al. [39],

– the Cochrane EPOC criteria [40],
– the Quality of Health Economic Studies (QHES) instru-

ment [41],
– the good practice guidelines for modelling in HTA by 

Philipps et al. [42],
– the CRD’s guidance for reviews [43] and the criteria 

list from the Consensus on Health Economic Criteria 
(CHEC) project [44].

The questionnaire comprised a total of 18 questions, 
four on the study design (S1–S4), four on the data source 
and handling (D1–D4), three for the analytical modelling 
(M1–M3) and seven on the empirical analysis, synthesis and 
conclusions (E1–E7). The full questionnaire is given in Sup-
plementary Appendix 1, Table 7.

Records identified in Pub-
Med, searching titles, ab-
stracts & keywords (n=823)

Records identified in MEDLINE, Scopus, 
Web of Science & other DBs searching 
titles, abstracts & keywords (n=438) 

Included for initial abstract 
screening (n=871)*

Excluded duplicates (n=394)

Excluded after abstract screening 
(n=666)

1 excluded if focus on non-OECD countries, not classified as high 
income economy (World Bank) for analysed time frame 

2 excluded if focus not on pharmaceuticals (e.g., providers) 
3 excluded if focus not on national pricing policy/regulation 
 3b excluded if focus on situation in free pricing or emerging cash 

market (e.g., US, Mexico) 
 3c excluded if focus not on national but external/international 

effect (on other systems) 
3d analysis focusing on demand side only (e.g., co-payment) 
excluded 

4 excluded if focus on off-patent/generics market 
5 excluded as outdated, if analysed regulatory framework decisive-

ly changed since publication 
6 excluded for "low evidence" if journalistic summary or comment 

on topic or other publication with no original scientific contribution 

Included for initial research 
categorization (n=205)

Included for assessment and 
qualitative synthesis (n=31)

Excluded after screening full-text and 
categorizing for research method & 
objective (n=174)

1 Research method / design: 
1a excluded if only synthesis/comment, with low research contri-
bution  
1b excluded if analytical only, with no empirical evidence 

2 Research objective: 
2a independent variable  excluded if no measurement of pric-
ing policy effect 
2b dependent variables  excluded if outcomes not of interest 
 Categorized as "descriptive" if no policy intervention (policy 

not independent variable - no policy change over time or not 
compared to control group)  

b) Abstract screening: exclusion criteria for categorization 

c) Research Categorization: exclusion criteria for Assessment

Fig. 2  Study flow (PRISMA diagram). *Four studies were added manually because they were cited by at least one of the included systematic 
reviews. DB databases
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For each publication and each question, the risk of 
bias was assessed as either low, unclear or high, follow-
ing the EPOC suggestions [40]. Since the EPOC criteria 
were integrated with other assessment questionnaires, the 
scoring recommendation had to be adapted. In general, the 
score “unclear” was used restrictively. This was a necessary 
adaption for the rating of policy “interventions” compared 
to specific health interventions. If a question could not be 
answered since it was “not specified in paper” [40], the risk 
was rated high. The rating “unclear” was assigned only if 
credible arguments against relevant bias of the conclusion 
were indicated in the publication. For example, D4 (inter-
vention dependent on other changes) was only rated low if 
it was plausible that the stated impact of the policy on the 
defined outcome was not influenced by other changes. It was 
rated unclear if efforts were displayed to control one or some 
of the most important confounders (e.g. other pharmaceuti-
cal policies implemented in parallel, other relevant health-
care policy measures in parallel, changes of the relevant 
market structure, relevant trends in technology, or relevant 
macroeconomic factors on the distribution or demand side).

Missing information from assessed poster abstracts was 
rated with a high risk of bias.

Low was scored with 2 points, unclear with 1 and high 
with 0. The final SCORE per record was the ratio of scored 
points to the total possible points, in percent. With the risk 
of bias defined as 1-SCORE, the grouping was set as: 0% no 
risk, 1%–19% low, 20%–39% moderate, 40%–59% medium, 
and 60%–100% high risk of bias.

2.5  Synthesis of Results

For each of the assessed publications all policy-outcome 
pairs analysed were listed and grouped into the four main 
policy designs (TRP, ERP, VBP, other), as described in 
Sect. 1.2. The results per pair and publication were assigned 
to one of the following six policy-outcome effects:

– positive (↑),
– negative (↓),
– contradictory/inconclusive (↕),
– effect exists (different directions possible, →),
– no effect (X),
– no conclusion (–).

The effects were contrasted with the risk of bias for the 
respective analysis for a qualitative synthesis per policy-
outcome pair. We used the GRADE method [45] to rate the 
quality of evidence (high, moderate, low, very low), and 
based on that, followed the EPOC guidelines [46] to report 
the effect per pair.

3  Results

3.1  Included Studies

A total of 31 publications met the inclusion criteria, and 
none were classified as CBA or RM. Eight publications 
were based on interrupted time series studies (ITS), and 
seven were included because they met the requirements for 
quantitative data and methods. A further four publications 
presenting analytical models were included, since empiri-
cal validation was performed. Finally, 12 systematic reviews 
were also included.

Included ITS: Armeni et al. 2016, Augurzky et al. 2009, 
Barros et al. 2010, Grootendorst et al. 2005, Grootendorst 
et al. 2006, Morgan et al. 2008, Stargardt 2010, Yfantopou-
los 2007 [47–54].

Additional empirical research included (inductive sta-
tistics but no qualified ITS): Golec et al. 2010, Kalo et al. 
2012, Kanavos et al. 2011, Kyle 2007, Leopold et al. 2012, 
Stargardt 2011, von der Schulenburg et al. 2011 [10, 55–60].

Included analytical models with empirical validation: 
Atella et al. 2012, Comanor et al. 2018, Kaiser et al. 2014, 
Koenig et al. 2011 [61–64].

Included systematic reviews: Acosta et al. 2014, Espin 
et al. 2011, Galizzi et al. 2011, Green et al. 2010, Lee et al. 
2012, Lee et al. 2015, Morgan et al. 2009, Puig-Junoy 2005, 
Relakis et al. 2013 (poster abstract), Rémuzat et al. 2015, 
van der Gronde et al. 2017, Zhou et al. 2014 (poster abstract) 
[19–22, 65–72].

Table 1 provides an overview of the included studies.

3.2  Excluded Studies

Of the 871 publications included for initial abstract screen-
ing, 666 did not meet the inclusion criteria. Most of them 
(281) did not focus on pharmaceutical pricing regulations 
according to the definition. A total of 169 did not focus on 
OECD and/or on high-income countries; 82 focused on the 
off-patent market. Of the 205 records included for full-text 
research categorisation, 174 were excluded because they did 
not analyse a policy change (134) and/or did not classify 
as an appropriate research type (147). Full details on every 
screened record and summary per criteria are given in Sup-
plementary Appendix 2, Table 9.

The main reasons for the exclusion of empirical studies, 
which were included in other systematic reviews on the topic 
(included in this review as well), were that they were either 
published before the defined time frame (23), did not meet 
our definition of pricing policy (17), or focused on the off-
patent (4) or free-pricing (2) market. Details are displayed 
in Supplementary Appendix 1, Table 6.
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3.3  Summary of Risk of Bias

Study design: For all the non-ITS empirical studies and 
empirically verified theoretical studies, the risk of bias was 
rated high. The main reasons for this were the lack of meas-
ures to control relevant underlying trends and confound-
ing variables and limited time points before and after the 
analysed policy change. Further, the policy intervention for 
some of the studies was not clearly defined [73–76]. For 
example, Kaiser et al. defined the policy intervention as a 
“change from external to internal reference pricing” in Den-
mark in 2005 [62], while Atella et al. bundled “regulatory 
regimes” with or without price controls for the USA and 
Italy [61]. In the latter, since effective (potentially interact-
ing) policies remained unspecified, and no indication and 
justification for the data range was given, the risk of bias for 
the section study design was rated as high. Golec/Vernon 
investigated the impact of overall price controls on R&D 
spending and profitability of EU versus US firms [10]. How-
ever, the basic design lacks plausible methods to isolate the 
policy effects from confounding drivers for R&D spending 
or stock market returns.

Data: Most studies did not report techniques, evidence 
or plausible arguments to prevent outcomes from being 
influenced by other confounding variables during the ana-
lysed period [40]. Both Grootendorst/Steward and Morgan/
Cunningham analysed the implementation of TRP policies 
in British Columbia [51, 52]. The first study reports a neg-
ative (decreasing) effect on drug expenditures, while the 
latter concluded that there was no impact on local R&D 
spending. While the risk of bias for the analysis of Groot-
endorst/Steward was rated low overall, they admit that 
the introduction of low-cost generics during the analysed 
period could not be adequately controlled for [51]. Mor-
gan/Cunningham neither control for nor discuss changes 
in the market in their analysis. Differences between the 
two systems regarding market structure (e.g. R&D inten-
sity, companies entering/leaving the market) were neither 
controlled for, nor disclosed or discussed [52].

Empirical analysis: Disaggregated results were miss-
ing for some of the studies and for some of the reviews. 
Additionally, some of the conclusions were enriched with 
opinion statements that were not founded on the analysed 
data and presented results. Yfantopoulos concludes that 
the introduction of positive list pricing in Greece was not 
effective in controlling pharmaceutical expenditures [54]. 
However, the underlying parameter is not significant, and 
many more details on the expenditure data that were used 
would be needed to reduce the risk of bias. The literature 
review from Espin/Rovira/Labry and that of Rémuzat et al. 
lacked an assessment of the evidence quality and risk of 
bias [19, 70]. For both, it remains unclear whether the 
summary and the reported conclusions were based on the 

performed systematic review; additionally, no potential 
limitations of the analysis were disclosed.

Overall risk: The average risk of bias for the included 
ITS studies was rated low. Only the analysis from Yfanto-
poulos [54] left concerns, since information was missing 
on the independence of the effects from other changes, as 
well as on the aggregation of data and basis for conclu-
sions, resulting in a medium risk of bias. The included 
analytical models with empirical verification scored 
lower, with moderate risk, mainly due to leaving doubts 
regarding the independence of the analysed changes and 
due to the lack of data reported on a disaggregated level. 
The non-ITS empirical studies were assessed only partly, 
since their risk of bias was judged as high after the initial 
assessment of the study design and data selection (except 
Kyle and Stargardt 2011, which was medium [57, 59]). 
Most of the selected systematic reviews had a credible low 
risk of bias, with the exception of Rémuzat [70], Espin 
[19] and van der Gronde [72]. In Espin et al., more than 
half of the included studies were classified as opinions, 
while information on the included research designs was 
found to be incomplete. For the analysis of Relakis [69] 
and Zhou [71], no full results completing the published 
poster abstracts were found. Van der Gronde et al. [72] 
provided a comprehensive and up-to-date overview on the 
topic of pharmaceutical pricing; however, their paper did 
not disclose relevant information on the exclusion criteria 
(screening, eligibility), criteria for additional inclusions, 
the chosen time period, and selection criteria for newspa-
pers. Furthermore, no assessment of the risk of bias or the 
method of synthesis was disclosed (see PRISMA recom-
mendations [37]), and central statements were either based 
on a single publication or not referred at all. An overview 
of the assessment of the risk of bias is provided in Sup-
plementary Appendix 1, Table 8.

3.4  Effects of the Policy Changes and Quality 
of Evidence

Table 2 provides an overview of the synthesised effects of 
the policy changes reported in the assessed empirical pub-
lications, as well as in the analysed systematic reviews. We 
found result statements for eight outcome categories. The 
only outcome category completely missing in the assessed 
publications was “equity”. No research intention was for-
mulated for 7 potential policy-outcome pairs, leading to 17 
potential effects for synthesis. A conclusive statement could 
be derived for only 11 pairs.

TRP on drug prices: Five of the empirical studies and 
six systematic reviews performed an analysis of the impact 
of TRP on drug prices. Three of the original studies found 
evidence for prices to decrease after the introduction of TRP, 
one study reported inconclusive results (increase as well as 
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decrease) and one study did not find an impact. Four of the 
reviews concluded that the introduction of TRP was likely to 
have a negative (reducing) impact on prices, while one pub-
lication reported “minimal” impact, with no details. For a 
general statement of the respective correlations, the evidence 
quality was rated low. We conclude that TRP may reduce 
drug prices [22, 48, 56, 59, 60, 62, 65, 66, 68, 71, 72].

TRP on healthcare expenditures: Seven of the empirical 
studies and six systematic reviews performed a respective 
analysis. Four of the original studies reported reduced reim-
bursed expenditures. One study stated a transitory reduc-
tion with no impact on the trend. Furthermore, one study 
found that TRP did not reduce expenditures, and a recent 
(2016) analysis concluded that TRP leads to higher expen-
ditures. Of the systematic reviews, all five reported that TRP 
reduced the amount of drug expenditures. However, the defi-
nition of savings and expenditures was heterogeneous, and 
uncertainties on sustainability of the effects were reported. 
Although the average risk of bias was moderate, the effect 
was ambiguous, and for half of the studies the evidence was 
limited to a specific therapy or substance. In consequence, 
the overall quality of evidence for a general statement was 
rated as low for short-term expenditures and very low for 
mid-term expenditures. We conclude that TRP may reduce 
drug expenditures in the short term, while the long-term 
effect is uncertain [20, 22, 47, 49–51, 53, 55, 62, 65–67, 71]. 
This finding is in line with that of Acosta et al. [20].

TRP on drug use: Four of the empirical studies and five 
systematic reviews reported a respective analysis. All of 
the publications reported, in some form, shifts, switches or 
substitutions due to TRP between reference and referenced 
drugs. Very limited information and evidence was reported 
on overall drug use for the affected therapies. The empiri-
cal studies were limited to four therapeutic/pharmacologi-
cal subgroups: ACE inhibitors, calcium channel blockers, 
nonsteroidal anti-inflammatory drugs (ATC level 3) and 
statins (ATC level 4). Consequently, the overall quality 
of evidence for a general statement was found to be low, 
although the average risk of bias was low for the reported 
substitution effects. We found that for a “moderate” rating, 
broader empirical research is needed that includes different 
therapies [20, 22, 50, 51, 53, 62, 66, 67, 71].

For TRP and the outcomes healthcare utilisation, patient 
access and R&D investment, the quality of evidence was 
rated very low, and we conclude that it is uncertain whether 
a respective policy impact exists. No evidence was reported 
for effects on health outcome or overall welfare.

As displayed in Table 2, the body of research was mark-
edly limited for ERP and very limited for VBP policies. We 
found the negative impact of both policies on prices and 
patient access to be uncertain, similar to the impact of ERP 
on research investments. For all other possible outcomes, 

no clear conclusion (or no conclusion) was reported in the 
analysed literature.

Further effects were reported for other policies such 
as administered price reductions (Spain) [49], positive 
list pricing (Greece) [54], price freeze (Germany) [59] or 
profit controls [60]. A Cochrane review from 2010 found 
that “Implementing restrictions to coverage and reimburse-
ment of selected medications can decrease third-party drug 
spending without increasing the use of other health services” 
based on the results from six ITS studies [21]. We found no 
evidence for impacts from MEA in the context of pricing 
policies. There is a growing interest, with a corresponding 
increase of publications, on “use, advantages and disad-
vantages” [77], while evidence on these outcomes remains 
scarce [26, 78, 79].

4  Conclusions and Discussion

OECD countries have implemented numerous policy 
reforms on pharmaceutical pricing in the last decade [1]. 
The scientific evidence of whether these policy adjustments 
have the desired or unwanted effects on debated outcomes 
is, however, still scarce. In particular, for patent-protected 
pharmaceuticals (“new innovative technologies”), qualified 
evidence on policy effects remains very limited. The major-
ity of empirical studies and reviews included in this review 
focused on therapeutic reference pricing. We found evidence 
that TRP may reduce pharmaceutical prices and expendi-
tures in the short-term and may lead to substitution effects 
towards lower-priced drugs in the short term. Apart from 
that, the existing research does not provide certain evidence 
that the current policies have an impact on healthcare utilisa-
tion, patient access, health outcomes or R&D investments.

The aim of this paper was to analyse qualified empiri-
cal research on the effectiveness of existing policies. It was 
not the aim to perform an impact analysis of the existing 
research on current policy debates. To consider potential 
reasons for the scarce evidence that we found, we inves-
tigated the inclusion of the analysed research in selected 
topical policy publications from the OECD and the Euro-
pean Union. Of the 205 publications included in our ini-
tial research categorisation, only two (Paris et al. [12] and 
Vogler et al. [80], both qualified as “descriptive”) were 
referenced in the recent 231-page OECD paper on “New 
Health Technologies: Managing Access, Value and Sustain-
ability” [13]. Additionally, the very recent report from the 
European Commission (Expert Panel on Effective ways of 
Investing in Health EXPH) on “Innovative payment mod-
els for high-cost innovative medicines” [14] refers only to 
one study (again, Paris et al. [12]). The cited OECD work-
ing paper No. 63 “Value in Pharmaceutical Pricing” [12] 
itself referrers to one of the categorised studies (Leopold 
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[81], qualified as “descriptive”). The more recent OECD 
working paper No. 87 on “Pharmaceutical Expenditure and 
Policies” [1] makes reference to one of the included and 
assessed studies, the systematic review from Lee et al. [66], 
without placing it into context of other systematic reviews 
or original research.1

For a general conclusion, a proper impact analysis would 
be needed that would consider the sequential influence of 
original research (e.g. using a “payback model”, see [82, 
83]) in a broader selection of recent policy papers. Yet the 
conclusions might be noted for their discrepancy between 
imminent legislative discussions and available scientific evi-
dence. While external and therapeutic reference pricing are 
still broadly applied and are not expected to be abandoned, 
new “innovative payment models for new medicines” are 
desired by authorities [14] and by the pharmaceutical indus-
try [84]. There seems to be a high-level consensus that new 
models should reflect therapeutic value added for the soci-
ety and focus on patient-relevant outcomes. Several OECD 
countries have already incorporated value-based elements 
into their pharmaceutical pricing policies; for example, 
Sweden has been doing this for more than 10 years [12, 
18]. The trend in OECD countries is clear, with HTA being 
“increasingly used to inform coverage decisions” [1]. In this 
context, the lack of evidence on value-based pricing policies 
is consternating, if not alarming, especially given the current 
scepticism of the European Parliament, where value-based 
pricing “can be misused as a profit maximising economic 
strategy” [85]. As was very recently stated by Vogler (WHO) 
and Paris (OECD) et al. “regular reviews and evaluations 
of the impact of pricing and reimbursement policies” are 
critical to determine their effectiveness in “achieving the 
intended aims” [15]. There is a particular “need for impact 
assessments of managed entry agreements, value-based pric-
ing and HTA” [15, 77].

Why is the value-based pricing policy debate not 
informed by a more solid body of empirical evidence? There 
are admittedly methodological challenges with the empiri-
cal analysis of such policy changes in general. The differ-
ent settings of the included studies in this paper reveal an 
unsurprising picture. The reported results (regarding TRP) 
with a lower risk of bias focused on only a few, established 
therapies or substances with a certain technological “stabil-
ity” over a few years. Some of those studies could hardly 
be repeated for current oncologic treatments, where an 
increasing number of completely new therapies (e.g. tar-
geted immune oncology) are coming to the market. This 
technological trend is “multiplied” by the increasing number 
of interdependent policy changes in recent years in most 
OECD healthcare systems.

These scientific challenges are confronted by the chang-
ing needs of the policy makers—the emerging legislative 
necessity to move from generally valid, static regulations to 
adaptive policies based on a mix of models [14]. In addition, 
the effort of designing and evaluating policy adaptions is a 
disproportionately higher burden for smaller countries [86].

Finally, value-based, performance-oriented agreements 
are often linked to MEAs and RSAs [78]. The resulting 
prices and conditions are, in most countries, confidential 
and are therefore difficult to access for scientific evaluation 
[19, 26, 28, 78, 87].

It has never been more obvious that the interaction of 
health policy formulation and academic policy research 
needs to move beyond an “iterative” process (Habermas 
[88]) to a more “co-creative”, “co-evolutionary” process 
(Jasanoff [89]). This could also increase legitimacy. In the 
concrete example of value-based pricing of new pharmaceu-
tical therapies, this should mean the following:

– Need for the early and regular involvement of policy 
makers in the design of new policy research. Define the 
concept of qualified policy effectiveness analysis in the 
policy formulation phase, and roll it out jointly with the 
regulation change in the policy implementation phase.

– Need for research institutions to proactively approach the 
changing needs of the policy formulation process with 
appropriate research tools. Promote applicable empiri-
cal tools to analyse smaller, faster and interdependent 
policy changes. Additionally, complement the classical 
empirical tools, such as interrupted time series studies, 
with economic (field or laboratory) experiments to test 
policy hypotheses at an early stage.

– Need for the pharmaceutical industry, healthcare provid-
ers and insurance companies to set up and cooperatively 
participate in health economic studies beyond established 
clinical trials (post-marketing authorisation), using real-
world data on clinical and non-clinical outcomes.

Main limitation: While our restrictive focus on quali-
fied study designs and the chosen methodology to adjust 
for the risk of bias follows the current practices [34, 40], it 
comes at a cost. The current state of the underlying policy 
reform might call for a broader analysis of survey data, dis-
cussion papers and policy statements—from scientific and 
from political stakeholders. These data were not included 
in the findings of our study. On the other hand, the broader 
selection of designs, compared to the recommendations from 
EPOC [34, 40], and the inclusion of meta-literature might 
also have skewed our findings.

Nevertheless, we conclude that there is a high need for 
evidence generation on effective pricing policies. In par-
ticular, the emerging value-based pricing policies and man-
aged entry agreements should be assessed continuously on 

1 The three papers from the OECD and EXPH refer to some of the 
recent literature on MEAs, which we excluded since none of them 
provides a policy effect analysis (see above).
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a scientific basis to inform policy formulation processes 
in OECD countries [15]. In general, it is recommended to 
define policy effectiveness analysis in the policy formulation 
and implementation process.
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Abstract

Background: Price negotiations for specialty pharmaceuticals take place in a complex market setting. The
determination of the added value of new treatments and the related societal willingness to pay are of increasing
importance in policy reform debates. From a behavioural economics perspective, potential cognitive biases and
other-regarding concerns affecting outcomes of reimbursement negotiations are of interest. An experimental
setting to investigate social preferences in reimbursement negotiations for novel, oncology pharmaceuticals was
used. Of interest were differences in social preferences caused by incremental changes of the patient outcome.

Methods: An online experiment was conducted in two separate runs (n = 202, n = 404) on the Amazon Mechanical
Turk (MTurk) platform. Populations were split into two (run one) and four (run two) equally sized treatment groups
for hypothetical reimbursement decisions. Participants were randomly assigned to the role of a public price
regulator for pharmaceuticals (buyer) or a representative of a pharmaceutical company (seller). In run two, role
groups were further split into two different price magnitude framings (“real world” vs unconverted “real payoff”
prices). Decisions had real monetary effects on other participants (in the role of premium payers or investors) and
via charitable donations to a patient organisation (patient benefit).

Results: 56 (run one) and 59 (run two) percent of participants stated strictly monotone preferences for incremental
patient benefit. The mean incremental cost-effectiveness ratio (ICER) against standard of care (SoC) was higher than
the initial ICER of the SoC against no care. Regulators stated lower reservation prices in the “real world” prices
group compared to their colleagues in the unconverted payoff group. No price group showed any reluctance to
trade. Overall, regulators rated the relevance of the patient for their decision higher and the relevance of their own
role lower compared to sellers.
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Conclusions: The price magnitude of current oncology treatments affects stated preferences for incremental
survival, and assigned responsibilities lead to different opinions on the relevance of affected stakeholders. The
design is useful to further assess effects of reimbursement negotiations on societal outcomes like affordability (cost)
or availability (access) of new pharmaceuticals and test behavioural policy interventions.

Keywords: Willingness to pay, Willingness to accept, QALY, Medicines regulation, Pharmaceutical policies, Value-
based pricing, Behavioural economics

Introduction
Price negotiations for specialty pharmaceuticals1 are
characterized by specific features: They predominantly
take place in bilateral oligopolistic or bilateral monopol-
istic market settings (patent-protection on the supply
side and few to single payers on the demand side) [5, 9–
12]. Further, the demand side is in most health systems
divided in a “tripartite structure” of decider (provider),
consumer (patient) and payer (insurance) [9, 11, 13, 14].
On top of that, the evaluation of the product characteris-
tics (effectiveness, quality and safety) is inherently and
increasingly complex [9, 14]. The availability of product
information and thus the complexity of price negotia-
tions has further increased with the introduction of cost-
effectiveness models [5, 15, 16]. And it will further in-
crease due to the demand to include also budget impact,
burden of disease, socio-economic impact etc. in eco-
nomic valuations for price determination besides cost-
effectiveness [17–20]. To make a new treatment avail-
able to patients, sellers (pharmaceutical companies) and
buyers (governmental regulators, health insurances or
budget holders) need to agree on a reimbursable price.
This holds true even in health systems with regulated
pricing rules, since the market authorization holder can
usually decide not to supply the respective market with
the product. The determination of the added value of a
new pharmaceutical and the society’s willingness to pay

for an additional, quality-adjusted life year (QALY) plays
an increasing role in policy reform debates [5, 16, 21–
25]. Although the reform efforts are generally focused
on the rules of value assessment and price determin-
ation, the process of reimbursement negotiations is itself
subject to demands for reform [5, 7, 26–28].

Background
Perspective
The aim of our study is to broaden the debate from a
behavioural perspective. The overarching ambition of
our research is to bridge the gap between established
health economic behavioural research on the one hand
and the current discourse in research and policy on
reforming pricing policies for new specialty pharmaceu-
ticals on the other. Over the past decades, behavioural
economic studies have provided insights and evidence
on how individuals deviate from the standard assump-
tion of neoclassical models [29–33]. In price negotia-
tions in general, and reimbursement negotiations in
particular, deviations due to anchoring effects, trade un-
certainties, regret avoidance or concerns for others
might affect negotiation outcomes [28, 31, 33, 34]. The
following sections 2.3 to 2.5 summarize the relevant
literature.

Objective
We used an experimental setting to investigate social
preferences in reimbursement negotiations for novel,
specialty pharmaceuticals. The aspired design shall be
useful to assess negotiation situations in a controlled la-
boratory environment. Our main interest lies on differ-
ences in stated social preferences caused by incremental
changes of the patient outcome. Of further interest are
differences in those preferences between different treat-
ment groups, especially in response to the assigned roles
(valuation gaps). Preferences are measured by stated res-
ervation prices complemented by statements on the rele-
vance of affected stakeholders. In principle, the design
might be applicable to any new therapy that has a de-
fined benefit for the patient compared to an existing al-
ternative, measured in terms of life expectancy and
quality of life. However, the study is primarily intended
to contribute to the current debate on how public

1We use the term “pharmaceutical” in this study synonymous to the
terms “medicine”, “medicinal product” or “drug product”. Following
the definition of the World Health Organization (WHO) and the
European Medicines Agency (EMA) this refers to any “substance or
combination of substances that is intended to treat, prevent or
diagnose a disease, or to restore, correct or modify physiological
functions by exerting a pharmacological, immunological or metabolic
action” [1–3]. This definition is similar to the one used in the United
States by the Food and Drug Administration (FDA) [4]. Our study
focuses on the reimbursement of “new high-cost innovative medicines”
(European Commission [5]) which are often (predominantly) catego-
rized as “specialty pharmaceuticals” [6]. There is no standard definition
of a speciality pharmaceutical, let alone a scientific definition of an “in-
novative” therapy [6, 7]. Following the frequently referenced definition
of IQVIA, we understand it to mean pharmaceutical products that
treat chronic, complex or rare diseases (i.e. often more serious medical
conditions such as cancers, autoimmune diseases, hepatitis C, etc.) [6,
8]. They are initiated or managed by a specialist and are typically of-
fered at a high list price, so patients need financial support to pay for
them [6].
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pricing policies for “new high-cost innovative medicines”
(European Commission) can be reformed to improve
“value for money” [5, 22, 33]. Since healthcare payers
and regulators in OECD are faced with increasing num-
bers of these high-priced pharmaceuticals, which are
often (predominantly) categorized as “specialty pharma-
ceuticals” [5–7, 15]. Global spending for specialty phar-
maceuticals is projected to make up 40% in 2024 [6].
Especially new oncology treatments account for a high
and increasing proportion of pharmaceutical expendi-
tures in developed countries [7, 35]. This is likely to be
accentuated as pharmaceutical companies’ oncology
pipelines have grown by almost 80% in the last decade
and now make up 30% of late-stage pipelines [36, 37].
Not surprisingly, regulators and payers are concerned
with the “growth of pharmaceutical expenditures due to
new high-cost innovative medicines” and their added
value [5, 7]. For this reason, the implemented decision
situation was geared towards the evaluation of specialty
therapies with life-prolonging effects as in oncology.
The analysis of bargaining behaviour with offer state-

ments and assessment of related societal effects is subject
to a subsequent study [33], building on the findings below.
We consider the division into two studies as necessary to
clearly separate the analysis of stated preferences from the
analysis of the interactive behaviour in a negotiation. It is
crucial to understand whether societal effects of the reim-
bursement negotiation result from either contextual fram-
ing effects (of the assigned role and the setting) or from
the negotiation interaction (bargaining). Our design is
based on findings in the following fields of research:

Valuation gaps: willingness to pay vs. willingness to
accept
Potential endowment effects, status-quo biases, exchange
asymmetries, reluctances to trade or valuation gaps in
decisions have been studied in behavioural economics
since the seventies (see Zeiler [34] and Korobkin [38] for
an overview). A valuation gap (VG) “exists when the
most a person is willing to pay for an item (WTP) is less
than the least amount that same person is willing to
accept (WTA) to give up the same item […]” [34]. This
contradicts the neoclassic assumption that choices along
the indifference curves are reversible [34, 38–41]. There
have been different theories proposed to explain the
phenomenon with no clear leader so far2 [34]. Although

no “endowed” item is exchanged in our setting, role-
related expectations, a different focus of the seller/buyer
role [43, 49–53] or in general valuation and trade uncer-
tainties [44, 45], regret avoidance (“bad-deal aversion”)
[46–48] or moral commitments [54, 55] might cause a
valuation gap [34]. Our research interest is not to con-
tribute to the explanation efforts in general but to evalu-
ate possible VGs for new pharmaceuticals in a plausible
and relevant laboratory setting.

Preferences for a quality adjusted life year (QALY)
There is an increasing interest in literature for prefer-
ences for a QALY, since cost-effectiveness thresholds are
used in different countries to assess the value of new
therapies [22, 23, 56, 57]. Several studies have already
tried to assess WTP for a QALY in direct stated prefer-
ence studies, mostly using some format of contingent
valuation method [23, 58]. They did this either in gen-
eral for a QALY of the overall population, or in specific
disease areas and patient populations (e.g. diabetes) [59–
61]. Our interest does not lie in nominal WTP values,
but rather in differences induced the by role, the deci-
sion situation and the social effects of the decision.

Social preferences in health economic laboratory
experiments
Experimental games like the ultimatum or the dictator
game have been widely used to investigate how much in-
dividuals deviate from a self-interested utility maximiz-
ing behaviour if social norms and consequences are
introduced [62–64]. Findings are of special use to under-
stand individual contributions to public goods [64].
However, there is still a surprisingly small number of
experimental literature on redistribution, other-
regarding or social preferences in choices of heath
care provision [65–71]. Even a fewer number of these
include, beside the treating physician and the patient,
a third-party payer [67, 72]. The laboratory experi-
ments on health insurance choices on the other side
mostly focus on individual risk preferences (e.g. [73]),
moral hazard (e.g. [74]) or willingness to pool (e.g.
[75]), but not on social preferences for incremental
(insurable) QALYs. No experimental evidence on pri-
cing negotiations for pharmaceuticals was found in
our systematic literature review [76].
Our experimental design integrates the three research

interests to assess exchange asymmetries (WTP vs.
WTA), QALY preferences (WTP for health) and social
preferences (WTA or WTP reflecting distributional ef-
fects) [33]. This is necessary to assess preferences in re-
imbursement negotiations for new health interventions,
particularly for specialty pharmaceuticals.

2The earlier explanations suggested that individuals experience
disutility from losing an endowed good (loss aversion) which triggers
reluctance to trade [34, 40]. Later attempts explain the phenomenon
e.g. by extra utility experienced from owning a good, respectively a
different valuation depending on ownership or role [34, 42, 43]. Newer
evidence suggested to explain valuation gaps by choice or trade
uncertainty or by regret-avoidance [44–48]. None of these attempts
has been able to predict all published empirical findings [34, 38].
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Methods
Design3

Overview design
Participants were randomly assigned into two (run one)
and four (run two) treatment groups of equal size. Popu-
lations were split to play either in the role of a health
minister (regulator) or as a representative of a pharma-
ceutical company (seller). In run two the role groups
were further split into two different price magnitude
framings. One with fictive “real world” prices (100 k$
group) vs one with prices at the “real payoff” level (1$
group). While final payoffs were equal in both groups,
prices in the “fictive price” group were converted for the
game to 100,000$ = 1USD (in the following, prices for
the 100 k$ group are used for simplification). Partici-
pants were informed that their decisions would have real
monetary consequences on other participants (payoffs
for their passive role as premium payers or investors)
and in form of charitable donations to a patient associ-
ation (proxy for patient benefit).4 See Table 1 below for
an overview of the runs and treatment groups.

Overview setting (contextual framing5)
The reimbursement situation involved a hypothetical
country with seven citizens, represented by five different
types of stakeholders (Fig. 1). A single patient was
chosen for comparability with existing experiments on
physician treatment situations (e.g. [66–70]) while the
funders were represented by a group of two each. A
small patient number is also a plausible framing consid-
ering the increasing proportion of small and orphan in-
dications in specialty treatment areas in general and
oncology particular, for which high-priced pharmaceuti-
cals are offered [5, 6, 25, 78, 79]. Regarding the number
of affected funders the setting builds on the design of
Kesternich et al. [67] as well as on Schumacher et al.
who found that deciders in a distributional decision situ-
ation “attach the same weights to small and large
groups“ of payers [80].

The role of each stakeholder was explained as follows
(scenario displayed in Fig. 1):
The patient is suffering from a deadly blood cancer

and is under treatment with an existing therapy (current
standard of care, SoC), a pharmaceutical product with a
known benefit to the patient.
The regulator is in charge of regulating prices for

pharmaceuticals, eligible for payment by the public
health insurance.
The seller represents an international pharmaceutical

company that developed a new product to treat the pa-
tient. He is in charge of negotiating an officially reim-
bursed price for the product.
The premium payers finance the public health insur-

ance. The collected premiums are the only financial
source to pay for the patient’s treatment. Only treat-
ments approved by the government for reimbursement
are covered. If health expenditures are lower than the
actual premiums, payers can accumulate savings. If the
expenditures are higher, they will have to eat up their
savings.
The investors have invested their savings in the past

into the pharmaceutical company. They expect a return
on their investment, which compensates them for the
additional risk they took, compared to a “risk-free” in-
vestment in a government bond for example.

Overview decision situation
The reimbursement process was explained as follows:
The seller offers a new treatment at a proposed price.

If the regulator considers the price to be too high, he
will refuse approval of the product. Vice versa, if the
seller receives a (simultaneous) counterproposal consid-
ered too low, he will not introduce the product in this
market. If both parties agree, the patient will get access
to the new treatment and the related benefits (life ex-
pectancy in months m, quality of life in percent q). The
two investors will in consequence receive a revenue
(price divided by two) and the two payers will pay the
cost (leaving them an equal share of the difference be-
tween premiums and price). The patient’s quality of life
is equal to his work ability. The income for a healthy
person (q = 100%) is 10,000$ per month or 120,000$ per
year. This gives the patient a benefit (total income) of q
× 10,000$ × m. See Table 2 below for an overview.
The regulator and the seller are both employed and re-

ceive a fixed salary. An agreement is possible with a res-
ervation price (xS) of the seller below or equal to the
reservation price (xR) of the regulator. The price decision
is constrained to a range between 50,000$ (which is the
price of the current SoC) and 500,000$.
Price parameters were chosen to meet the following

conditions:

3The present study on social preferences forms the basis for a follow-
up study in which incentivized bargaining behaviour was investigated
[33]. In the following, the basic design for both studies is described,
the outlines of which were published in summary form in the
subsequent study [33].
4Donated to the Leukemia & Lymphoma Society (LLS). Participants
were further informed, that LLS “provides financial support for
patients with blood cancer (https://www.lls.org/support/financial-
support)”.
5Evidence from experimental research has shown that meaningful
context can aid in understanding and reduce confusion and implicit
associations which helps to gain experimental control [77]. In order to
reduce heterogeneous perceptions and expectations of the participants
regarding their own role in a pharmaceutical reimbursement
negotiation, the simplified context of a fictitious country was
introduced.
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Fig. 1 Design of the experiment: roles and tasks. In the experiment, available premiums were directly redistributed from the premium payers to
the investors, depending on the pricing decision of the deciders. In a real setting, the premiums would contribute to a health fund or plan which
would pay the treatment, usually via a health care provider, to the local market authorization holder. The final return on investment for the
investor would have to reflect in addition research, development and operational cost. Figure adapted from the pictures displayed in the
experimental survey used in this and the subsequent study [33]. The experimental surveys are available in Additional file 3 and Additional file 4.
The original illustrations are the authors’ own creations

Table 1 Design of the experiment: number of subjects randomly assigned to treatment groups

Game (round) Intervention Group (n), decision

Run 1 Run 2

Price
magnitudea

100,000 $ = 1 US$ 100,000 $ = 1 US$ 1 $ = 1 US$

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6

Game 1 (round 1
to 5)

Role Regulator (100),
WTP

Seller (101), WTA Regulator (97),
WTP

Seller (101),
WTA

Regulator (105),
WTP

Seller (101),
WTA

Role reversal (within-subject) No role reversal

Game 2 (round 1
to 5)

Role Seller (100), WTA Regulator (101),
WTP

Price offers (not covered in this publication)

In both runs, participants played the same five rounds in two consecutive games. All relevant information about the consequences of the negotiation were
provided before the first game. Participants did not know which rounds would be relevant for final payoffs, nor that the game would be repeated after
five rounds
Run one: four rounds voluntary training before first five rounds (initial role only) taken by n = 92 participants for group 1 (Regulator) and n = 93 for group 2
(Seller). One participant removed in run one due to age not meeting inclusion criteria. No participants removed for run two
Run two: New subjects recruited. Adjustments: introductory training mandatory for all participants; additional bonus for deciders if price offer facilitates an
agreement (game 2, not covered in this publication); additional message displayed below decision table if price entered would lead to a not strictly monotone
preference statement (“you did not increase your price while the patient outcome of the product increased. Does this truly reflect your preference?”); four
comprehension questions (three to pass, one to filter) and one attention screening question in between to identify inattentive responders
Table adapted from Wettstein/Boes 2020 [33]
WTP willingness to pay, WTA willingness to accept
aGame currency converted to real payoff at the end of the experiment
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1) Fictive prices had to be in the range of new,
specialty pharmaceuticals in oncology, looking at
yearly treatment cost [7, 36, 78, 81].

2) The fictive yearly incomes had to be in a plausible
range for the framed responsibility (average
compensation of middle managers in public services
in OECD [82]).

3) Fictive price and salary numbers, as well as real
payoffs, had to be easy to use in explanations and
calculations, since the topic is complex for an
experiment.

4) Conversion between fictive and real payoff amounts
had to be simple and comparable while fulfilling at
the same the time minimum wage requirement of
the MTurk platform.

Hypotheses
A “robust finding” from past laboratory experiments in
economics is that “individuals take into account the wel-
fare of all parties and have a preference for efficient out-
comes” [33, 62, 63, 80, 83, 84] and that “non-selfish
preferences are the rule rather than the exception” [85].
Building on these research results, the model used in
this study was based on a simple CES6-function, where a
rational decider (regulator, seller) should maximize his
or her social utility considering the utility of the other
involved stakeholders besides his or her own. For details
on the underlying model, see Additional file 2.

� Null hypothesis 1: reservation prices (x) are randomly
distributed between 50,000$ and 500,000$ in each
round (r) and do not differ between rounds with
incremental patient benefit (E[Xr] = 275,000$).
The first hypothesis tests whether the mean
participant responds to the incremental patient

benefit between rounds and, if not, whether the mean
price is equal to the expected value of a random
distribution. The null hypothesis assumes a rational
decider with no other-regarding preferences.

� Null hypothesis 2: reservation prices equal Xr =
120,000$ in each round.
The second hypothesis tests whether the mean
participant responds to the incremental patient benefit
and, if not, whether the mean price leads to an equal
distribution of payoffs between the two passive funders.
The null hypothesis is based on the assumption that a
rational decider does not care about incremental patient
benefit, but is averse to inequality between funders.7

� Null hypothesis 3: the incremental cost-effectiveness
ratio (ICER) compared to the given standard of care
(SoC) equals 20,000$ for every round.
The third hypothesis tests whether the mean
participant applies a simplifying heuristic to reduce
the complexity of the decision situation instead of
reflecting on the reservation price. To do this, the
player simply divides the costs of the given standard
treatment of 50,000$ by its effect of 5 months
survival and increases the price for a new therapy
option by 10,000$ for every additional month of
survival. Reflecting quality of life this corresponds to
an ICER of 20,000$ per quality adjusted life month
(QALM, see Additional file 2). The null hypothesis
assumes a bounded-rational participant with effi-
ciency concerns8

Table 2 Design of the experiment: parameters per role and round

Deciders Receiver Funders

Regulator Seller Patient Payers Investors

Treatment option Round Reservation pricea Benefita,b Benefita,b Survival (m) Quality of Life (q) Benefita Benefita Benefita

No treatment 0 50% 0

Standard treatment (SoC) 0 50 120 120 5 50% 25 240 - x x

New treatment option 1 x 120 120 8 50% 40 240 - x x

2 x 120 120 10 50% 50 240 - x x

3 x 120 120 12 50% 60 240 - x x

4 x 120 120 15 50% 75 240 - x x

5 x 120 120 17 50% 85 240 - x x

Table adapted from Wettstein/Boes 2020 [33]
SoC standard of care (status quo), m survival in months, q quality of life on a scale of 1–100%
afor groups 1 to 4, amounts displayed in thousands $ (converted 100,000 $ = 1 US$ at end of the experiment); for groups 5 to 6, amounts divided by 100 and
displayed in $ (converted 1 $ = 1 US$ at end of the experiment)
badditional bonus for participating in training in run one and for successful offer in run two (game not covered in this publication)

6Constant elasticity of substitution

7For considerations on efficiency concerns see for example [83].
8The incremental cost-effectiveness ratio of the given standard of care
versus no treatment can be derived by dividing the incremental costs
(50,000$-0$) by the incremental, quality adjusted survival (5×0.5–
0×0.5). For details on efficiency and effectiveness measures, see Add-
itional file 2. For considerations on simplifying heuristics, or on effi-
ciency concerns from a behavioural economics perspective, see for
example [67, 73, 83, 86].
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� Null hypothesis 4: reservation prices converted to
payoff-magnitude do not differ between price groups
for any round.
The fourth hypothesis tests whether the conversion
(framing) of the price range for the 100 k$ group to the
magnitude of real world list prices for pharmaceuticals
in oncology has an impact on the stated reservation
prices (converted back to the level of the final payoffs).
The null hypothesis assumes a rational decider who is
only interested in the actual payoffs to affected
stakeholders at the end of the experiment.

� Null hypothesis 5: reservation prices do not differ
between role groups for any round.
The fifth hypothesis tests for potential valuation
differences (WTP ≠WTA) with special interest in
valuation gaps (WTP <WTA, representing a
reluctance to trade). The null hypothesis assumes a
rational decider for whom the reservation price is
independent of the assigned role.9

� Null hypothesis 6: ranking of the stakeholders’
relevance is identical for all groups.
The sixth hypothesis tests for possible differences in
the weighting of the stakeholders involved, which is
determined after the pricing decisions have been
made. The null hypothesis assumes a rational
decider for whom the weighting of affected
stakeholders is independent of the assigned role and
who is only interested in the actual payoffs to
affected stakeholders at the end of the experiment.

Implementation
An online experiment was conducted in two separate
runs (n = 202, n = 404) on the Amazon Mechanical Turk
(MTurk) platform.10 The platform allows to conduct an
experiment at a narrow timeframe, easily process monet-
ary payoffs and has known reliability (see 3.5). Players
had to use a slider to submit their prices.11 Regulators
were instructed to state the “absolute maximum price”,

which they would “still consider reasonable and fair for
the new product”, while sellers were instructed to state
their “absolute minimum price”. Both roles received an
identical introduction, apart from their role framing.
Participants played the same five rounds to state their
reservation prices in both runs. In run one, participants
played the reservation price game twice, switching to the
opposite role for the second game. Participants had to
rank all involved stakeholders after each game in terms
of their relevance for the decision. An introductory
training was voluntary in run one and mandatory in run
two. To control for understanding of the setting, partici-
pants had to answer four comprehension questions in
run two, three of them forcing correct answers, one
without feedback (effect of incremental survival on
patient benefit). To test for insufficient attention, an
instructional manipulation check was implemented in
run two [87, 88].
We used the strategy method [89] to trigger the finan-

cial consequences12: Participants were informed at the
beginning of the experiment that all games would be po-
tentially relevant for the social payoffs. After the experi-
ment, in run one, one out of ten rounds was randomly
selected for each participant and implemented for all
four passive stakeholders randomly assigned. For run
two, all rounds of game two were implemented. Partici-
pants were given full information on how any potential
price would affect all stakeholders in each round, pro-
vided with a table that dynamically displayed all social
payoffs for each slider position (see Additional file 1).
Further they were shown their decisions from the previ-
ous rounds for comparison. In run two a message was
displayed, if the entered price was equal or lower than in
the previous round. However, participants were allowed
to ignore this and submit any price in the given range.
For details on the displayed screens and the payoffs at

the end of the experiment, see Additional file 1. The full
experimental instructions used in this and the subse-
quent study [33] are available in Additional file 3 (run
one) and Additional file 4 (run two).

Preference elicitation method
While single binary-choice surveys are currently the
preferred format for public goods preference elicitations,
alternative formats of contingent valuation can be neces-
sary and incentive-compatible under certain conditions
[91, 92]. The implementation of a dichotomous choice
format or a bidding procedure would neither have been

9For considerations on valuations gaps see e.g. [34, 38–41].
10The experiment was implemented as Qualtrics survey and linked on
MTurk as Human Intelligence Task (HIT). The Decision Science
Laboratory of ETH Zurich (DeSciL) executed the experimental runs
and delivered anonymized data to the researchers. Bonus distributions
were performed by the DeSciL to ensure participants remain
anonymous to the researchers. The first run of the experiment was
conducted on 18 February 2019, run two on 2 May 2019. We ran a
technical pre-test of the survey on 22 December 2018 (n = 31) to
check for basic understanding by MTurk users, the indicated estima-
tion of time needed in the informed consent and potential errors in
the survey flow.
11The price range started at 50,000$ (representing the price of the
available standard of care SoC) and ended at 500,000$ for the 100 k$
group, respectively at 0.5$ and 5$ for the 1$ group. The slider allowed
the participant to “discretely” compare choices in the price range by
increments of 2000$ (100 k$ group) respectively 0.02 (1$ group).
Default position of the slider was SoC at the very left.

12Meaning that participants did not know which of the games they
played would be relevant for payoff. This has been used in similar
laboratory experiments, based on the findings of Brandts and Charness
(2011) who found no difference between the strategy method, where
players make “conditional decisions for each possible information set”
versus the direct-response method [67, 80, 85, 89, 90].
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appropriate nor implementable in the present setting.13

The contingent valuation method was used in a direct
matching format instead, in line with comparable labora-
tory experiments on social preferences in health care
[66–70]. The decision situation, while not dichotomous,
was discrete in the sense that participants were forced to
choose their reservation price from a defined price range
with a finite number of increments.14 For each of these
price increments all monetary consequences for every
stakeholder involved were displayed dynamically in the
decision table (see Figure 12 in Additional file 1). The
table further displayed the change for all stakeholders
for any potential price decision versus the status quo
(baseline).15 In order to ensure incentive compatibility,
three known sources of bias had to be addressed: bias
due to strategic behaviour (i), bias due to lack of under-
standing of the monetary consequences (ii), bias due to a
lack of engagement in the game or indifference to the
social payments (iii) [91, 97, 98].

(i) As per the model presented, a rational player had
no monetary incentive to over- or understate
preference statements. Since this would have led to
a suboptimal distribution of payoffs between payers
and investors after the experiment, without
benefiting the patient or the negotiators themselves.

(ii) To avoid bias due to over- or underestimation of
cost and benefit of the decision, participants were
provided with the above mentioned decision table
consisting of all relevant monetary consequences
for any potential price (multi-attribute alternatives).
In addition, performance in the introductory

training was surveyed to control the results for
proper understanding (see 3.3.).

(iii) In online experiments in general, it is important to
distinguish participants who understand and follow
the instructions from those who focus on
completing the survey as quickly as possible to
minimise the time spent [87, 88]. In order to do
this, the populations were divided after completion
of the experiment into those with strictly monotone
preferences, as per introduction and training, and
those without. The grouping was tested for
differences in time spent on the experiment,
performance on the training and performance on
the attention screener (see 3.3.). Results were
reported separately for the two groups.

Study population
No expert population was deliberately selected for the
experiment. The expert surveys conducted in the recent
past with competent authorities indicate how small the
available pool might be (see e.g. [8, 26, 99, 100]). More
importantly, the individual experience of professionals
due to country specifics, focus in therapy area etc. would
not be controllable. Also, the connection to the behav-
ioural economic evidence from laboratory experiments
(valuation gaps, social preferences) introduced above
would hardly be plausible, nor would the implementa-
tion of monetary incentives. Instead the MTurk popula-
tion with studied characteristics was used [101]. In past
years, convincing evidence has been generated to sup-
port the reliability of MTurk results compared to labora-
tory and field experiments in general and the usefulness
for assessing social preferences specifically [87, 102–
109]. To avoid bias due to health system-related differ-
ences, participants had to be US resident (the vast ma-
jority of MTurk workers logs in from the US with over
70% [101]), at least 18 years of age. The target popula-
tion was deliberately not focused on the health sector,
but relevant professional experience was surveyed
(health service providers, public authorities, pharmaceut-
ical companies, health insurance companies, etc.). Add-
itional demographic information, risk behaviour and
health experience were surveyed at the end of the ex-
periment. The respective variables were used to control
the results.

Statistical methods
We used Chi-square, Cramer’s V, Fisher’s exact test, in-
dependent and paired sample t-tests, independent
Mann-Whitney U and Wilcoxon matched-pairs signed-
rank tests, as well as hierarchical linear regressions (two-
level random effects model).

13To obtain actual WTP and WTA values for the negotiation setting, a
single binary or dichotomous choice would not have been sufficient.
This was however crucial for the extended setting of the follow-up
study with price offers paired with an actual negotiation partner [33].
Alternatively, the decisions would have had to be repeated in an itera-
tive process, which would have meant an inflationary increase in the
duration per round and the experiment overall. In addition, the state-
ments in these procedures can also be distorted by anchor effects and
interpretation errors due to the increased complexity of the decision
[91]. Due to the complexity of the decision situation the implementa-
tion of a single bid mechanism like the Becker-DeGroot-Marschak
(BDM) [93] or the Random Price Voting Mechanism (RPVM) [94] had
to be abandoned as well, in light of the known challenges with the
BDM mechanism [34, 95, 96].
14A closed-ended format was chosen since an unlimited price range
would have required players to be provided with unlimited starting
capital to avoid a negative payoff for payers. According to standard la-
boratory policies, participation in an experiment may not result in any
payment obligation for the players in real world. Otherwise, a price in-
crease by the players above a certain level would have no or a distorted
distribution effect.
15Consequently, in the broadest sense, participants had to choose from
a (multinomial) discrete ‘choice set’, where the set was however not
observable in a single view with all properties per choice.
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Results
Reservation prices
Prices in the 100 k$ groups were converted in the fol-
lowing to the real payoff magnitude (at the end of the
experiment) for comparison with the 1$ groups.
Average prices increased overall with each consecutive

round and incremental patient benefit in all three reser-
vation price games (p < 0.01, except first increment run
one p < 0.05). All mean prices were different from the
expected value of a random distribution (null hypothesis
1 rejected at p < 0.01, except first round in run one p <
0.05). Furthermore, for all rounds they were higher than
1.2$, which would have distributed assets evenly be-
tween payers and investors (null hypothesis 2 rejected at
p < 0.01).
Whereas mean reservation prices suggested strictly

monotone preferences for incremental patient benefit
overall, this was only true for 56 and 57 (run one) re-
spectively 59% (run two) of the respondents. While the
majority of the participants submitted four consecutive
times a higher price, 14 respectively 17% stated once or
twice non-strict preferences for incremental patient
benefit in run two. The group of participants with
strictly monotone preferences had significantly lower
mean reservation prices compared to the other partici-
pants (p < 0.01, except run one two rounds p < 0.05, one
round not significant). For the latter group, the differ-
ence to the expected value of a random distribution was
still significant (p < 0.01) for run one and the first three
rounds in run two (p < 0.05). However, the significantly
higher variances in this preference group (p < 0.01) raise
the question whether these respondents focused on fin-
ishing the experiment as fast as possible to collect the
fixed salary, rather than on deciding on their reservation
price as per instruction. These participants spent signifi-
cantly less time on the experiment in both runs (p <
0.01). They also did significantly worse in answering
comprehension question four and detecting the atten-
tion screening question (p < 0.01) with 81% missing the
screener.

The reservation prices per round were not different
between the two runs for participants with monotone
preferences, while prices for participants with non-
monotone preferences were not comparable (p < 0.01,
first round p < 0.05). Unless stated otherwise the follow-
ing results will focus on the monotone preference group
in run two.

Cost-effectiveness as simplifying heuristic
The cost-effective prices were the most frequent answers
looking at the modal value (except for one round in run
one with two equal modes). However, the mean ICER
per QALM versus SoC was significantly higher than 0.2$
overall (null hypothesis 3 rejected at p < 0.01, Fig. 2) and
for all treatment groups (p < 0.01, except group three
p < 0.05 for the first three rounds, round four not signifi-
cant). The consecutive ICERs between rounds decreased
in the monotone group from round one to three, in-
creasing again in round five (p < 0.01, in round four not
significant). One explanation could be that the mean
participant did not adjust to the higher incremental sur-
vival in round four (+ 3 m) compared to the rounds two,
three and five (+ 2 m).

Valuation differences due to the price magnitude
Mean reservation prices between the two price groups
did not differ overall (p > 0.05). They did, however, look-
ing at WTP and WTA separately (Fig. 3). Regulators
stated lower prices in the 100 k$ group compared to
their colleagues in the 1$ group in round two to five
(p < 0.05). While sellers of the 100 k$ group had higher
reservation prices, but only in the first round (p < 0.05).
If we filter results further for participants who detected
the attention screener, the effect becomes significant for
all rounds in the regulator group (null hypothesis 4
rejected at p < 0.01) and no round in the seller group.

Role-related differences
We tested two potential valuation gaps, one between
subjects (null hypothesis 5a) and one within subjects

Fig. 2 Cost-effectiveness of reservation prices submitted (run two, monotone preferences). REG, regulator; SEL, seller; SoC, standard of care; QoL,
quality of life; pref., preferences; ICER, incremental cost-effectiveness ratio; QALM, quality adjusted life month
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(null hypothesis 5b, run one). The paired t-test did not
differ for the same round between games for none of the
rounds in run one, hence we cannot assume valuation
gaps within subjects (null hypothesis 5b not rejected
with p > 0.05).
Looking at the mean reservation prices in run two

(Fig. 3), we found a potential valuation gap between
regulators and sellers in the 100 k$ group since WTP <
WTA for all rounds. This would represent a reluctance
to trade. However, this gap was not significant overall
(null hypothesis 5a not rejected with p > 0.05). In the 1$
price group, we found a negative gap (“preference
range”) with WTP >WTA for all rounds. This gap was
significant for round one and two (null hypothesis 5a
rejected at p < 0.05). The Mann-Whitney test confirmed
no role-related differences for the 100 k$ group, while
distributions were different for two rounds in the 1$
group (p < 0.05). The later effect vanished if controlled
with the attention screener.

Ranking of stakeholders’ relevance
In the first game, the patient was for the majority of par-
ticipants the most important stakeholder (both runs),
followed by the own role (run two p < 0.01). After the role
switch in run one, the own role caught up to the patient,

rated together more often first, compared to the other
stakeholders (p < 0.01). The ranking of the most relevant
stakeholder differed between preference groups in both
runs and all games (p < 0.01, p < 0.05 for the second game
in run one) with a higher rating of the patient’s relevance
by participants with strict monotone preferences.
Looking at the full stakeholder ranking (not only num-

ber ones), participants with monotone preferences in
run two ranked their negotiation partner third, after the
patient (first p < 0.01) and the own role (second p <
0.01), before investors and premium payers (p < 0.05,
Wilcoxon test).
Interestingly, participants in run two, who rated the

patient as number one, submitted lower prices in all
rounds compared to those who rated themselves first
(p < 0.01). Controlling for preferences, the effect is still
significant in all rounds for participants with strict
monotone preferences (p < 0.05), but only for the first
round in the non-monotone group (p < 0.05).
The ranking was further significantly different be-

tween the two roles in the group with monotone
preferences in both runs (null hypothesis 6a rejected
at p < 0.01, p < 0.5 for game one, run one) with regu-
lators rating the patient more often as most import-
ant. The ranking of the own role as most important

Fig. 3 Reservation prices, means per price and role group (run two, monotone preferences). CI, confidence intervals
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on the other side was more frequent in sellers. The
ranking did not differ between the two price groups
(null hypothesis 6b not rejected at p > 0.01).

Full regression model
A linear regression (two-level random effects model) over
all 1190 reservation prices of the monotone group in run
two was performed (Table 3). The results confirm the
findings above in general, particularly increasing prefer-
ences for incremental patient benefit (p < 0.01). The re-
gression confirms the finding regarding price magnitude
(4.3 above) with lower price statements for regulators in
the 100 k$ group compared to their colleagues in the 1$
group (p < 0.01 with model 2, p < 0.05 with model 1 and
3). In addition to the above findings, prices increased less
in the $100 k group (p < 0.05), accompanied by a higher
average price across all rounds (p < 0.01). The regression
further confirms the finding regarding role-related differ-
ences (4.4 above); sellers had lower prices than regulators
in the 1$ group (p < 0.05), while prices did not differ be-
tween roles in the 100 k group (p > 0.05). In contrast to
the results above, controlling for sufficient attention
(screener) did not neutralize the role-related difference in
the $1 group. The regression finally confirms the correl-
ation between patient orientation and reservation price
(4.5 above). With the refinement that players who rated
the patient as the most important stakeholder did not gen-
erally have lower reservation prices than players who
prioritised their own role (p > 0.05). Rather, the prices of
the former rose less than those of the latter (p < 0.05).
However, the effect is weak and limited to the 100 k
group. The extended model 3 also shows that the effect
seems to be driven by self-oriented players and differs be-
tween roles, with higher price sensitivity for sellers who
prioritise their own role over the patient (p < 0.05). The at-
tention screener explained price differences overall (p <
0.01) and in the 1$ prices group (p < 0.05), while the com-
prehension question had no additional impact (p > 0.05).

Discussion
The objective of the present study was to assess dif-
ferences in stated social preferences caused by incre-
mental changes of the patient outcome in a
controlled experiment. Of special interest were dif-
ferences between assigned roles (valuation gaps) and
the price magnitudes. The design proposed led to
meaningful results with a majority of participants
stating strictly monotone preferences for incremental
survival of the patient. No systematic reluctance to
trade (valuation gaps) was found which would pre-
vent an agreement (patient access) between mean
negotiators in a subsequent trade interaction. How-
ever, the found impact of the assigned role on the
stated relevance of the stakeholders involved could

have a potential influence in a subsequent price ne-
gotiation.16 From a methodological point of view, the
valuation differences found in the $1 group require
further investigation and potential improvement of
the design. The preference range could be due to
the complexity of the decision situation in general,
which should, however, affect both price groups
equally.
The price magnitude of current oncology treatments

seems to affect stated preferences for incremental sur-
vival. Differences found between price groups call for
further investigation of different price framings. It can-
not be completely ruled out that the given (limited) price
range had an influence on the stated preferences. Such
an anchoring effect should be the same across price
groups, since the real payoffs were also the same. How-
ever, the mean differences found could vary just as well
with a larger or smaller given price range. This might be
important, especially since anchoring in real reimburse-
ment negotiations, driven by the first offer (but also by
the standard of care), is likely to play a relevant role for
negotiation outcomes [28].
The finding that participants did not apply a stable

cost-effectiveness rule as a simplifying heuristic could be
a promising starting point for further research. To ad-
dress the need mentioned above to understand the influ-
ence of the complexity of the decision situation, as well
as the impact of nominal price anchors. The incremental
cost-effectiveness ratio (ICER) reflects financial conse-
quences in relation to the resulting patient benefit. The
introduction of an ICER-calculator in the pricing deci-
sion could help to reduce potential behavioural biases.
The available evidence from laboratory experiments
shows that participants do show efficiency concern and
use or are susceptible to simplifying heuristics [67, 73,
83, 86]. At the same time, investigating the use of cost-
effectiveness in reimbursement negotiations would be a
plausible bridge to the real world setting and related re-
form debates. The key figure has been found to be the
most important predictor for NICE decisions for ex-
ample [27, 112]. While other countries such as France,
Germany, Sweden or Italy also require or allow elements
of economic evaluation (like cost-effectiveness or cost-
benefit) to directly or indirectly influence their reim-
bursement decisions, the evidence for the effectiveness
of such measures is generally still scarce [18, 76, 113,
114]. The design presented could be enhanced by intro-
ducing an ICER tool to test its potential impact on reser-
vation prices and value-based price negotiations.

16It would also so interesting to assess whether the patient-orientation
in professional negotiators on the selling side is higher considering the
current attempts of the pharmaceutical industry to become more
patient-centric [110, 111].
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Our subsequent study on the design presented will
complete the negotiation setting with binding price of-
fers to an assigned negotiation partner [33]. This is im-
portant, since the effective bargaining behaviour is
expected to have an additional impact on prices offered,
compared to the players’ private reservation price. The
analysis of the related negotiation outcome will further
allow us to analyse and discuss societal effects regarding
cost and availability of new pharmaceuticals. A third ex-
perimental study will finally test, whether behavioural
(policy) interventions have a positive or negative impact
on these societal effects.

Limitations
The heuristics and implications of behavioural econom-
ics have been integrated into policy analysis and imple-
mentations over the past decades, in health care as well
as in other policy areas [32, 33, 115–120]. Yet, external
validity of results from laboratory experiments, especially
from social-preference games, depend greatly on the
relevant context of the experiment [33, 64, 119, 121–
126]. A concern towards the study presented could be
the transferability of observed behaviour from the mean
participant to a professional negotiator in a real life re-
imbursement situation [33]. While the difference in ex-
perience or sophistication should not be neglected, we
still deem the results relevant due to two main reasons.
On one side empirical research comparing inexperienced
with experienced and professional traders in financial
markets have shown, “that experience reduces behav-
ioural biases, but biases remain relevant even for experi-
enced traders” [33, 127–135]. This has recently been
confirmed for bounded rationality and social preferences
in experiments between physician and student popula-
tions [69, 71, 72]. On the other side certain biases are
much more likely to be linked to “trade uncertainties”
and related anticipated regrets which cannot be fully re-
duced by market experience [44–48]. At least not in
markets where “the subjects of the negotiation as well as
the relevant rules of the game” are relatively complex
and less stable compared to simple, repetitive good ex-
changes [33]. On a continuum of trade complexity
pharmaceutical reimbursement negotiations might be
closer to financial market trades than to repetitive trades
of exchangeable commodities. However, the weakness of
the presented study is certainly the fact that it does not
reflect the expressed preferences of professional individ-
uals, which have a direct influence on the reimburse-
ment of new specialty pharmaceuticals in real-world.
Moreover, it focuses on a hypothetical situation that had
social consequences (on patients and fellow players), but
did not take into account long-term consequences due
to dependence on an organisation as an employed or
mandated negotiator. As mentioned at the beginning, we

see our study as bridging the gap between established be-
havioural research in health economics on the one hand
and the current discourse in research and politics on
reforming pricing policies for new specialty pharmaceuti-
cals on the other. Further research along these lines could
seek to connect with the policy-oriented research with
observational data of expert surveys on reimbursement
decisions (see [99], as well as [8, 26, 100]). Laboratory ex-
periments can serve as complements to non-experimental
methods [119] and have the potential to be a “‘wind
tunnel’ before implementing large-scale studies or
institutional changes of the healthcare market” [120, 136].
In our setting of interest their potential in this regard
might even be higher, since reliable real-world data on
pharmaceutical pricing negotiations is hardly available,
not least because of confidential agreements in many
European countries [5, 8, 25, 26, 33, 100].

Conclusions
Price negotiations for specialty pharmaceuticals take
place in a complex market setting. The determination of
the added value of a novel treatment and the related so-
cietal willingness to pay are of increasing importance in
policy reform debates [5, 16, 21–25]. Not only the pri-
cing rules but also the process of reimbursement negoti-
ation itself is subject to demands for reform [5, 7, 26–
28]. From a behavioural economics perspective potential
cognitive biases affecting negotiations outcomes are of
interest [28, 31, 33, 34]. Laboratory experiments could
provide a useful test environment for behavioural policy
interventions. Assuming that bounded rationality and
other-regarding concerns may differ between inexperi-
enced and experienced traders, but remain relevant in
both. As is the case in other markets with complex
transactions. Our findings show, that the price magni-
tude in a reimbursement negotiation for pharmaceuticals
in oncology has an impact on stated preferences for in-
cremental survival. Further, the assigned role in the ne-
gotiation has an impact on the stated relevance of
affected stakeholders. Both could have an undesirable in-
fluence on reimbursement negotiations. The design was
found useful to further assess the effects of the negoti-
ation setting on societal outcomes like cost and availabil-
ity of new specialty pharmaceuticals in an experimental
setting and test appropriate behavioural policy
interventions.

Abbreviations
100 k$: 100,000 $; CI: Confidence intervals; ICER: Incremental cost-
effectiveness ratio; MTurk: Amazon Mechanical Turk; OECD: Organisation for
Economic Co-operation and Development; QALM: Quality adjusted life
month; QALY: Quality-adjusted life year; QoL: Quality of life; REG: Regulator;
SEL: Seller; SoC: Standard of care; USD: US Dollar; WTA: Willingness to accept;
WTP: Willingness to pay

Wettstein and Boes BMC Health Services Research          (2021) 21:234 Page 14 of 18



Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-021-06231-8.

Additional file 1. Selected screens and payoff details.

Additional file 2. Details on model and hypotheses.

Additional file 3. Complete instructions for the first run of the
experiment.

Additional file 4. Complete instructions for the second run of the
experiment.

Acknowledgements
The authors thank Dr. Stefan Wehrli and Lea Imhof from the ETH Decision
Science Laboratory (DeSciL) for their support to implement the experiment
on Amazon MTurk.

Authors’ contributions
All of the authors (DWE and SB) fulfilled the authorship criteria and
contributed to the study. The first author DWE designed and implemented
the study, analysed and interpreted the experimental data and wrote the
manuscript. SB supervised, reviewed and contributed to design,
implementation, analysis, interpretation and editing of the manuscript. All of
the authors are aware of the submission and are in agreement with the
manuscript. The author(s) read and approved the final manuscript.

Funding
No funding was received from any private or public institution.

Availability of data and materials
Experimental instructions used in this and the subsequent study [33] are
available in Additional file 3 and Additional file 4. Datasets (fully anonymized)
analysed during the current and the subsequent study [33] are available in
the zenodo repository https://doi.org/10.5281/zenodo.3575971 upon request.

Declarations

Ethics approval and consent to participate
The research design was submitted to the national database BASEC (Business
Administration System for Ethics Committees) of swissethics (Swiss Ethics
Committees on research involving humans) before the implementation of
the experiment. The local ethics commission of the Canton of Zurich
reviewed the application and confirmed that the project does not fall within
the scope of the Swiss Human Research Act (HRA) and therefore no
authorization was required. Participants had to state an informed consent
(electronically) prior to the experiment.

Consent for publication
All authors provided consent for their names to be included for publication.

Competing interests
The first author (DWE) is an external PhD student at the University of
Lucerne and was employed at the pharmaceutical company Takeda Pharma
AG Switzerland and at the health insurance company Helsana AG while
performing this research. Neither the former nor the later employer of the
first author nor any other private or public entity supported or influenced
this research in any relevant way. The second author (SB) has no conflicts of
interest to declare. All of the authors submitted a signed Conflict of Interest
disclosure form.

Received: 8 March 2020 Accepted: 2 March 2021

References
1. European Medicines Agency (EMA): Glossary. 2020. https://www.ema.

europa.eu/en/glossary/medicinal-product. Accessed 31 Dec 2020.
2. World Health Organization: Essential Medicines and Health Products:

Prequalification of medicines - Glossary. 2020. https://extranet.who.int/
pqweb/content/glossary. Accessed 31 Dec 2020.

3. Vogler S, Zimmermann N. Glossary of pharmaceutical terms. In: WHO
collaborating Centre for Pharmaceutical Pricing and Reimbursement Policies
(ed.). Vol. update July 2016. Vienna: WHO Collaborating Centre for
Pharmaceutical Pricing and Reimbursement Policies; 2016.

4. U.S. Food and Drug Administration (FDA): Drugs@FDA Glossary of Terms.
2017. https://www.fda.gov/drugs/drug-approvals-and-databases/drugsfda-
glossary-terms. Accessed 31 Dec 2020.

5. Expert Panel on effective ways of investing in Health (EXPH). Opinion on
Innovative payment models for high-cost innovative medicines.
Luxembourg: Publications Office of the European Union; 2018.

6. Kleinrock M, Muñoz E. Global medicine spending and usage trends, outlook
to 2024. In: IQVIA Institute for Human Data Science; 2020.

7. OECD: Pharmaceutical innovation and access to medicines. OECD Health
Policy Studies, (2018).

8. Morgan SG, Vogler S, Wagner AK. Payers’ experiences with confidential
pharmaceutical price discounts: A survey of public and statutory health
systems in North America, Europe, and Australasia. Health Policy. 2017;
121(4):354–62. https://doi.org/10.1016/j.healthpol.2017.02.002.

9. Hajen L, Paetow H, Schumacher H. Gesundheitsökonomie: Strukturen -
Methoden - Praxisbeispiele, 8th ed. Stuttgart: Kohlhammer; 2017.

10. Mankiw NG. Principles of economics. 8 ed. Cengage Learning; 2017.
11. Schoonveld E. The price of global health: drug pricing strategies to balance

patient access and the funding of innovation. 2nd ed. London: Routledge;
2016.

12. Grepperud S, Pedersen PA. Positioning and negotiations: the case of
pharmaceutical pricing. Eur J Pol Econ. 2020;62:101853.

13. Mossialos E, Dixon A, Figueras J, Kutzin J. Funding health care: options for
Europe. Buckingham: Open University Press; 2002.

14. Mankiw NG. The economics of healthcare; 2017.
15. Vogler S, Paris V, Ferrario A, Wirtz VJ, de Joncheere K, Schneider P, Pedersen

HB, Dedet G, Babar ZU. How can pricing and reimbursement policies
improve affordable access to medicines? Lessons Learned from European
Countries. Appl Health Econ Health Policy. 2017;15(3):307–21. https://doi.
org/10.1007/s40258-016-0300-z.

16. Belloni A, Morgan D, Paris, V. Pharmaceutical expenditure and policies: past
trends and future challenges. In: OECD Health Working Papers. vol. 87. Paris:
OECD Publishing; 2016. https://doi.org/10.1787/5jm0q1f4cdq7-en.

17. Angelis A, Kanavos P. Value-based assessment of new medical technologies:
towards a robust methodological framework for the application of multiple
criteria decision analysis in the context of health technology assessment.
Pharmacoeconomics. 2016;34(5):435–46. https://doi.org/10.1007/s40273-015-
0370-z.

18. Angelis A, Lange A, Kanavos P. Using health technology assessment to
assess the value of new medicines: results of a systematic review and
expert consultation across eight European countries. Eur J Health Econ.
2018;19(1):123–52. https://doi.org/10.1007/s10198-017-0871-0.

19. Danzon PM. Affordability challenges to value-based pricing: mass diseases,
orphan diseases, and cures. Value Health. 2018;21(3):252–7. https://doi.org/1
0.1016/j.jval.2017.12.018.

20. Lakdawalla DN, Doshi JA, Garrison LP Jr, Phelps CE, Basu A, Danzon PM.
Defining elements of value in health care-A health economics approach: an
ISPOR special task force report [3]. Value Health. 2018;21(2):131–9. https://
doi.org/10.1016/j.jval.2017.12.007.

21. Pani L, Montilla S, Nemeth G, Russo P, Viceconte G, Vogler S. Balancing
access to medicines and sustainability in Europe: an analysis from the
network of competent authorities on pricing and reimbursement (CAPR).
Pharmacol Res. 2016;111:247–50. https://doi.org/10.1016/j.phrs.2016.05.022.

22. Paris V, Belloni A. Value in pharmaceutical pricing. Paris: OECD Publishing;
2013.

23. Cameron D, Ubels J, Norstrom F. On what basis are medical cost-
effectiveness thresholds set? Clashing opinions and an absence of data: a
systematic review. Glob Health Action. 2018;11(1):1447828. https://doi.org/1
0.1080/16549716.2018.1447828.

24. Thokala P, Ochalek J, Leech AA, Tong T. Cost-effectiveness thresholds: the
past, the present and the future. Pharmacoeconomics. 2018;36(5):509–22.
https://doi.org/10.1007/s40273-017-0606-1.

25. Godman B, Bucsics A, Vella Bonanno P, Oortwijn W, Rothe CC, Ferrario A,
Bosselli S, Hill A, Martin AP, Simoens S, Kurdi A, Gad M, Gulbinovic J,
Timoney A, Bochenek T, Salem A, Hoxha I, Sauermann R, Massele A, Guerra
AA Jr, Petrova G, Mitkova Z, Achniotou G, Laius O, Sermet C, Selke G,
Kourafalos V, Yfantopoulos J, Magnusson E, Joppi R, Oluka M, Kwon HY,

Wettstein and Boes BMC Health Services Research          (2021) 21:234 Page 15 of 18

https://doi.org/10.1186/s12913-021-06231-8
https://doi.org/10.1186/s12913-021-06231-8
https://doi.org/10.5281/zenodo.3575971
https://www.ema.europa.eu/en/glossary/medicinal-product
https://www.ema.europa.eu/en/glossary/medicinal-product
https://extranet.who.int/pqweb/content/glossary
https://extranet.who.int/pqweb/content/glossary
https://www.fda.gov/drugs/drug-approvals-and-databases/drugsfda-glossary-terms
https://www.fda.gov/drugs/drug-approvals-and-databases/drugsfda-glossary-terms
https://doi.org/10.1016/j.healthpol.2017.02.002
https://doi.org/10.1007/s40258-016-0300-z
https://doi.org/10.1007/s40258-016-0300-z
https://doi.org/10.1787/5jm0q1f4cdq7-en
https://doi.org/10.1007/s40273-015-0370-z
https://doi.org/10.1007/s40273-015-0370-z
https://doi.org/10.1007/s10198-017-0871-0
https://doi.org/10.1016/j.jval.2017.12.018
https://doi.org/10.1016/j.jval.2017.12.018
https://doi.org/10.1016/j.jval.2017.12.007
https://doi.org/10.1016/j.jval.2017.12.007
https://doi.org/10.1016/j.phrs.2016.05.022
https://doi.org/10.1080/16549716.2018.1447828
https://doi.org/10.1080/16549716.2018.1447828
https://doi.org/10.1007/s40273-017-0606-1


Jakupi A, Kalemeera F, Fadare JO, Melien O, Pomorski M, Wladysiuk M,
Markovic-Pekovic V, Mardare I, Meshkov D, Novakovic T, Furst J, Tomek D,
Zara C, Diogene E, Meyer JC, Malmstrom R, Wettermark B, Matsebula Z,
Campbell S, Haycox A. Barriers for Access to New Medicines: Searching for
the Balance Between Rising Costs and Limited Budgets. Front Public Health.
2018;6:328. https://doi.org/10.3389/fpubh.2018.00328.

26. Vogler S. Fair prices for medicines? Exploring competent authorities’ and
public payers’ preferences on pharmaceutical policies. Empirica. 2019;46(3):
443–69. https://doi.org/10.1007/s10663-019-09446-5.

27. Walton MJ, O'Connor J, Carroll C, Claxton L, Hodgson R. A review of issues
affecting the efficiency of decision making in the NICE single technology
appraisal process. Pharmacoecon Open. 2019;3(3):403–10. https://doi.org/1
0.1007/s41669-018-0113-0.

28. Oliver A. Lowering the bucks for the bang: viewing pharmaceutical price
negotiations through a behavioural lens. Behav Public Policy. 2019:1–12.
https://doi.org/10.1017/bpp.2019.15.

29. Camerer C, Loewenstein G. Chapter 1: Behavioural economics - past,
present & future. In: Camerer C, Loewenstein G, Rabin M, editors. Advances
in behavioral economics, vol. roundtable series in behavioral economics.
Princeton: Princeton University Press; 2004. p. 1–61.

30. DellaVigna S. Psychology and economics: evidence from the field. J Econ
Lit. 2009;47(2):315–72.

31. Mathis K, Steffen AD. From Rational Choice to Behavioural Economics. In:
European Perspectives on Behavioural Law and Economics, vol. 2. European
Perspectives on Behavioural Law and Economics. Economic Analysis of Law
in European Legal Scholarship. Cham: Springer; 2015. p. 31–48.

32. Chetty R. Behavioral economics and public policy: A pragmatic perspective.
Am Econ Rev. 2015;105(5):1–33.

33. Wettstein DJ, Boes S. The impact of reimbursement negotiations on cost
and availability of new pharmaceuticals: evidence from an online
experiment. Health Econ Rev. 2020;10(1):13. https://doi.org/10.1186/s13561-
020-00267-y.

34. Zeiler K. What explains observed reluctance to trade? A comprehensive
literature review. In: Zeiler JTaK, editor. Research Handbook on Behavioral
Law and Economics. Research Handbooks in Law and Economics series;
2018. p. 347–430.

35. Aitken M, Kleinrock M. Global oncology trend report - A review of 2015 and
outlook to 2020. In: IMS Institute for Healthcare Informatics; 2016.

36. Aitken M, Kleinrock M, Simorellis A, Nass D. Global oncology trends 2018,
Innovation, Expansion and Disruption. In: IQVIA Institute for Human Data
Science; 2018.

37. Aitken M, Kleinrock M, Nass D, Simorellis A. Global oncology trends 2019,
therapeutics, clinical development and health system implications. In: IQVIA
Institute for Human Data Science; 2019.

38. Korobkin R. Wrestling with the Endowment Effect, or How to do Law and
Economics without the Coase Theorem. In: Zamir E, Teichman D, editors.
The Oxford Handbook of Behavioral Economics and the Law, vol. 300; 2014.
p. 323–6.

39. Knetsch JL. The endowment effect and evidence of nonreversible
indifference curves. Am Econ Rev. 1989;79(5):1277–84.

40. Kahneman D, Knetsch JL, Thaler RH. Anomalies: the endowment effect, loss
aversion, and status quo bias. J Econ Perspect. 1991;5(1):193–206.

41. Kahneman D, Knetsch JL, Thaler RH. Experimental tests of the endowment
effect and the Coase theorem. J Polit Econ. 1990;98(6):1325–48.

42. Loewenstein G, Adler D. A bias in the prediction of tastes. Econ J. 1995;
105(431):929–37.

43. Carmon Z, Ariely D. Focusing on the forgone: how value can appear so
different to buyers and sellers. J Consum Res. 2000;27(3):360–70. https://doi.
org/10.1086/317590.

44. Engelmann D, Hollard G. Reconsidering the effect of market experience on
the “endowment effect”. Econometrica. 2010;78(6):2005–19.

45. Ratan A. Anticipated regret or endowment effect? A reconsideration of
exchange asymmetry in laboratory experiments. BE J Econ Anal Policy. 2013;
14(1):277–98.

46. Isoni A. The willingness-to-accept/willingness-to-pay disparity in repeated
markets: loss aversion or ‘bad-deal’ aversion? Theor Decis. 2011;71(3):409–30.
https://doi.org/10.1007/s11238-010-9207-6.

47. Weaver R, Frederick S. A reference price theory of the endowment effect. J
Mark Res. 2012;49(5):696–707.

48. Arlen J, Tontrup S. Does the endowment effect justify legal intervention?
The debiasing effect of institutions. J Legal Stud. 2015;44(1):143–82.

49. Nayakankuppam D, Mishra H. The endowment effect: rose-tinted and dark-
tinted glasses. J Consum Res. 2005;32(3):390–5.

50. Okada EM. Uncertainty, risk aversion, and WTA vs. WTP Mark Sci. 2010;29(1):
75–84.

51. Johnson EJ, Haubl G, Keinan A. Aspects of endowment: a query theory of
value construction. J. Exp Psychol Learn Mem Cogn. 2007;33(3):461–74.
https://doi.org/10.1037/0278-7393.33.3.461.

52. Ashby NJ, Dickert S, Glöckner A. Focusing on what you own: biased
information uptake due to ownership. Judgm Decis Mak. 2012;7(3):254.

53. Pachur T, Scheibehenne B. Constructing preference from experience: the
endowment effect reflected in external information search. J Exp Psychol
Learn Mem Cogn. 2012;38(4):1108–16. https://doi.org/10.1037/a0027637.

54. Boyce RR, Brown TC, McClelland GH, Peterson GL, Schulze WD. An
experimental examination of intrinsic values as a source of the WTA-WTP
disparity. Am Econ Rev. 1992;82(5):1366–73.

55. Walker ME, Morera OF, Vining J, Orland B. Disparate WTA–WTP disparities:
the influence of human versus natural causes. J Behav Decis Mak. 1999;
12(3):219–32.

56. Neumann PJ, Thorat T, Zhong Y, Anderson J, Farquhar M, Salem M,
Sandberg E, Saret CJ, Wilkinson C, Cohen JT. A systematic review of cost-
effectiveness studies reporting cost-per-DALY averted. Plos One. 2016;11(12):
e0168512. https://doi.org/10.1371/journal.pone.0168512.

57. Woods B, Revill P, Sculpher M, Claxton K. Country-level cost-effectiveness
thresholds: initial estimates and the need for further research. Value Health.
2016;19(8):929–35. https://doi.org/10.1016/j.jval.2016.02.017.

58. Nimdet K, Chaiyakunapruk N, Vichansavakul K, Ngorsuraches S. A systematic
review of studies eliciting willingness-to-pay per quality-adjusted life year:
does it justify CE threshold? Plos One. 2015;10(4):e0122760. https://doi.org/1
0.1371/journal.pone.0122760.

59. Feher MD, Brazier J, Schaper N, Vega-Hernandez G, Nikolajsen A, Bogelund
M. Patients’ with type 2 diabetes willingness to pay for insulin therapy and
clinical outcomes. BMJ Open Diabetes Res Care. 2016;4(1):e000192. https://
doi.org/10.1136/bmjdrc-2016-000192.

60. Rowen D, Stevens K, Labeit A, Elliott J, Mulhern B, Carlton J, Basarir H,
Ratcliffe J, Brazier J. Using a discrete-choice experiment involving cost to
value a classification system measuring the quality-of-life impact of self-
Management for Diabetes. Value Health. 2018;21(1):69–77. https://doi.org/1
0.1016/j.jval.2017.06.016.

61. Ryen L, Svensson M. The willingness to pay for a quality adjusted life year: A
review of the empirical literature. Health Econ. 2015;24(10):1289–301.
https://doi.org/10.1002/hec.3085.

62. Andreoni J, Miller J. Giving according to GARP: an experimental test of the
consistency of preferences for altruism. Econometrica. 2002;70(2):737–53.

63. Charness G, Rabin M. Understanding social preferences with simple tests. Q
J Econ. 2002;117(3):817–69.

64. Levitt SD, List JA. What do laboratory experiments measuring social
preferences reveal about the real world? J Econ Perspect. 2007;21(2):153–74.

65. Godager G, Wiesen D. Profit or patients’ health benefit? Exploring the
heterogeneity in physician altruism. J Health Econ. 2013;32(6):1105–16.
https://doi.org/10.1016/j.jhealeco.2013.08.008.

66. Hennig-Schmidt H, Wiesen D. Other-regarding behavior and motivation in
health care provision: an experiment with medical and non-medical
students. Soc Sci Med. 2014;108:156–65. https://doi.org/10.1016/j.
socscimed.2014.03.001.

67. Kesternich I, Schumacher H, Winter J. Professional norms and physician
behavior: Homo oeconomicus or homo hippocraticus? J Public Econ. 2015;
131:1–11. https://doi.org/10.1016/j.jpubeco.2015.08.009.

68. Hennig-Schmidt H, Selten R, Wiesen D. How payment systems affect
physicians’ provision behaviour--an experimental investigation. J Health
Econ. 2011;30(4):637–46. https://doi.org/10.1016/j.jhealeco.2011.05.001.

69. Brosig-Koch J, Hennig-Schmidt H, Kairies-Schwarz N, Wiesen D. Using
artefactual field and lab experiments to investigate how fee-for-service and
capitation affect medical service provision. J Econ Behav Organ. 2016;131:
17–23.

70. Brosig-Koch J, Hennig-Schmidt H, Kairies-Schwarz N, Wiesen D. The effects
of introducing mixed payment Systems for Physicians: experimental
evidence. Health Econ. 2017;26(2):243–62. https://doi.org/10.1002/hec.3292.

71. Wang J, Iversen T, Hennig-Schmidt H, Godager G. Are patient-regarding
preferences stable? Evidence from a laboratory experiment with physicians
and medical students from different countries. Eur Econ Rev. 2020;125:
103411.

Wettstein and Boes BMC Health Services Research          (2021) 21:234 Page 16 of 18

https://doi.org/10.3389/fpubh.2018.00328
https://doi.org/10.1007/s10663-019-09446-5
https://doi.org/10.1007/s41669-018-0113-0
https://doi.org/10.1007/s41669-018-0113-0
https://doi.org/10.1017/bpp.2019.15
https://doi.org/10.1186/s13561-020-00267-y
https://doi.org/10.1186/s13561-020-00267-y
https://doi.org/10.1086/317590
https://doi.org/10.1086/317590
https://doi.org/10.1007/s11238-010-9207-6
https://doi.org/10.1037/0278-7393.33.3.461
https://doi.org/10.1037/a0027637
https://doi.org/10.1371/journal.pone.0168512
https://doi.org/10.1016/j.jval.2016.02.017
https://doi.org/10.1371/journal.pone.0122760
https://doi.org/10.1371/journal.pone.0122760
https://doi.org/10.1136/bmjdrc-2016-000192
https://doi.org/10.1136/bmjdrc-2016-000192
https://doi.org/10.1016/j.jval.2017.06.016
https://doi.org/10.1016/j.jval.2017.06.016
https://doi.org/10.1002/hec.3085
https://doi.org/10.1016/j.jhealeco.2013.08.008
https://doi.org/10.1016/j.socscimed.2014.03.001
https://doi.org/10.1016/j.socscimed.2014.03.001
https://doi.org/10.1016/j.jpubeco.2015.08.009
https://doi.org/10.1016/j.jhealeco.2011.05.001
https://doi.org/10.1002/hec.3292


72. Reif S, Hafner L, Seebauer M. Physician behavior under prospective payment
schemes-evidence from Artefactual field and lab experiments. Int J Environ
Res Public Health. 2020;17(15):5540. https://doi.org/10.3390/ijerph17155540.

73. Kairies-Schwarz N, Kokot J, Vomhof M, Weßling J. Health insurance choice
and risk preferences under cumulative prospect theory–an experiment. J
Econ Behav Organ. 2017;137:374–97.

74. Huck S, Lünser G, Spitzer F, Tyran J-R. Medical insurance and free choice of
physician shape patient overtreatment: A laboratory experiment. J Econ
Behav Organ. 2016;131:78–105.

75. Mimra W, Nemitz J, Waibel C. Voluntary pooling of genetic risk: A health
insurance experiment. J Econ Behav Organ. 2019. https://doi.org/10.1016/j.
jebo.2019.04.001.

76. Wettstein DJ, Boes S. Effectiveness of National Pricing Policies for patent-
protected pharmaceuticals in the OECD: A systematic literature review. Appl
Health Econ Health Policy. 2019;17(2):143–62. https://doi.org/10.1007/s402
58-018-0437-z.

77. Alekseev A, Charness G, Gneezy U. Experimental methods: when and why
contextual instructions are important. J Econ Behav Organ. 2017;134:48–59.
https://doi.org/10.1016/j.jebo.2016.12.005.

78. IQVIA: EFPIA Patient W.A.I.T. Indicator 2018 survey. In: EFPIA, editor.
European Federation of Pharmaceutical Industries and Associations (EFPIA),,
online; 2019.

79. Vella Bonanno P, Bucsics A, Simoens S, Martin AP, Oortwijn W, Gulbinovic J,
Rothe C, Timoney A, Ferrario A, Gad M, Salem A, Hoxha I, Sauermann R,
Kamusheva M, Dimitrova M, Petrova G, Laius O, Selke G, Kourafalos V,
Yfantopoulos J, Magnusson E, Joppi R, Jakupi A, Bochenek T, Wladysiuk M,
Furtado C, Markovic-Pekovic V, Mardare I, Meshkov D, Furst J, Tomek D,
Cortadellas MO, Zara C, Haycox A, Campbell S, Godman B. Proposal for a
regulation on health technology assessment in Europe - opinions of policy
makers, payers and academics from the field of HTA. Expert Rev
Pharmacoecon Outcomes Res. 2019;19(3):251–61. https://doi.org/10.1080/14
737167.2019.1575730.

80. Schumacher H, Kesternich I, Kosfeld M, Winter J. One, two,
many—insensitivity to group size in games with concentrated benefits and
dispersed costs. Rev Econ Stud. 2017;84(3):1346–77.

81. Kos M. Medicine Prices in European Countries. In: Vogler S, editor. Medicine
Price Surveys, Analyses and Comparisons. London: Elsevier; 2019. p. 11–29.

82. OECD. Government at a glance 2017: Government at a Glance; 2017.
83. Engelmann D, Strobel M. Inequality aversion, efficiency, and maximin

preferences in simple distribution experiments. Am Econ Rev. 2004;94(4):
857–69.

84. Fisman R, Kariv S, Markovits D. Individual preferences for giving. Am Econ
Rev. 2007;97(5):1858–76.

85. Bruhin A, Fehr E, Schunk D. The many faces of human sociality: uncovering
the distribution and stability of social preferences. J Eur Econ Assoc. 2018;
17(4):1025–69.

86. Tversky A, Kahneman D. Judgment under uncertainty: heuristics and biases.
Science. 1974;185(4157):1124–31. https://doi.org/10.1126/science.185.41
57.1124.

87. Thomas KA, Clifford S. Validity and mechanical Turk: an assessment of
exclusion methods and interactive experiments. Comput Human Behav.
2017;77:184–97.

88. Berinsky AJ, Margolis MF, Sances MW. Separating the shirkers from the
workers? Making sure respondents pay attention on self-administered
surveys. Am J Pol Sci. 2014;58(3):739–53.

89. Brandts J, Charness G. The strategy versus the direct-response method: a
first survey of experimental comparisons. Exp Econ. 2011;14(3):375–98.
https://doi.org/10.1007/s10683-011-9272-x.

90. Hergueux J, Jacquemet N. Social preferences in the online laboratory: a
randomized experiment. Exp Econ. 2015;18(2):251–83.

91. Johnston RJ, Boyle KJ, Adamowicz W, Bennett J, Brouwer R, Cameron TA,
Hanemann WM, Hanley N, Ryan M, Scarpa R. Contemporary guidance for
stated preference studies. J Assoc Environ Resour Econ. 2017;4(2):319–405.

92. Vossler CA, Holladay JS. Alternative value elicitation formats in contingent
valuation: mechanism design and convergent validity. J Public Econ. 2018;
165:133–45. https://doi.org/10.1016/j.jpubeco.2018.07.004.

93. Becker GM, DeGroot MH, Marschak J. Measuring utility by a single-response
sequential method. Behav Sci. 1964;9(3):226–32. https://doi.org/10.1002/bs.3
830090304.

94. Messer KD, Poe GL, Rondeau D, Schulze WD, Vossler CA. Social
preferences and voting: an exploration using a novel preference

revealing mechanism. J Public Econ. 2010;94(3–4):308–17. https://doi.
org/10.1016/j.jpubeco.2009.12.004.

95. Cason TN, Plott CR. Misconceptions and game form recognition: challenges
to theories of revealed preference and framing. J Polit Econ. 2014;122(6):
1235–70.

96. Dave C, Eckel CC, Johnson CA, Rojas C. Eliciting risk preferences: when is
simple better? J Risk Uncertain. 2010;41(3):219–43.

97. Carson RT, Groves T. Incentive and informational properties of preference
questions. Environ Resour Econ. 2007;37(1):181–210.

98. Lunander A. Inducing incentives to understate and to overstate willingness
to pay within the open-ended and the dichotomous-choice elicitation
formats: an experimental study. J Environ Econ Manage. 1998;35(1):88–102.
https://doi.org/10.1006/jeem.1997.1016.

99. Vogler S. Medicine Price surveys, Analyses and Comparisons: Evidence and
Methodology Guidance. London: Elsevier; 2018.

100. Mardetko N, Kos M, Vogler S. Review of studies reporting actual prices for
medicines. Expert Rev Pharmacoecon Outcomes Res. 2019;19(2):159–79.
https://doi.org/10.1080/14737167.2019.1552137.

101. Difallah D, Filatova E, Ipeirotis P. Demographics and dynamics of mechanical
Turk workers. In: Proceedings of the eleventh ACM international conference
on web search and data mining; 2018. p. 135–43.

102. Buhrmester M, Kwang T, Gosling SD. Amazon's mechanical Turk: A new
source of inexpensive, yet high-quality, data? Perspect Psychol Sci. 2011;6(1):
3–5. https://doi.org/10.1177/1745691610393980.

103. Clifford S, Jewell RM, Waggoner PD. Are samples drawn from mechanical
Turk valid for research on political ideology? Res Pol. 2015;2(4):
2053168015622072. https://doi.org/10.1177/2053168015622072.

104. Höglinger M, Wehrli S. Measuring social preferences on Amazon mechanical
Turk; 2017.

105. Coppock A. Generalizing from survey experiments conducted on
mechanical Turk: A replication approach. Polit Sci Res Methods. 2018;7(3):
613–28. https://doi.org/10.1017/psrm.2018.10.

106. Johnson D, Ryan J. Amazon mechanical turk workers can provide consistent
and economically meaningful data; 2018.

107. Arechar AA, Kraft-Todd G, Rand DG. Turking overtime: how participant
characteristics and behavior vary over time and day on Amazon mechanical
Turk. J Econ Sci Assoc. 2017;3(1):1–11. https://doi.org/10.1007/s40881-017-
0035-0.

108. Goodman JK, Cryder CE, Cheema A. Data collection in a flat world: the
strengths and weaknesses of mechanical Turk samples. J Behav Decis Mak.
2013;26(3):213–24.

109. Arechar AA, Gachter S, Molleman L. Conducting interactive experiments
online. Exp Econ. 2018;21(1):99–131. https://doi.org/10.1007/s10683-017-
9527-2.

110. du Plessis D, Sake JK, Halling K, Morgan J, Georgieva A, Bertelsen N. Patient
centricity and pharmaceutical companies: is it feasible? Ther Innov Regul
Sci. 2017;51(4):460–7. https://doi.org/10.1177/2168479017696268.

111. Katsanis, L.P., Pitta, D., Morinville, A.: Patient centricity: lip service or genuine
commitment? A qualitative examination of the pharmaceutical industry.
International Journal of Pharmaceutical and Healthcare Marketing ahead-of-
print(ahead-of-print) (2020). doi: https://doi.org/10.1108/ijphm-02-2020-0010.

112. Dakin H, Devlin N, Feng Y, Rice N, O'Neill P, Parkin D. The influence of cost-
effectiveness and other factors on Nice decisions. Health Econ. 2015;24(10):
1256–71. https://doi.org/10.1002/hec.3086.

113. Jommi C, Armeni P, Costa F, Bertolani A, Otto M. Implementation of value-
based pricing for medicines. Clin Ther. 2020;42(1):15–24. https://doi.org/10.1
016/j.clinthera.2019.11.006.

114. Panteli D, Arickx F, Cleemput I, Dedet G, Eckhardt H, Fogarty E, Gerkens S,
Henschke C, Hislop J, Jommi C, Kaitelidou D, Kawalec P, Keskimaki I,
Kroneman M, Lopez Bastida J, Pita Barros P, Ramsberg J, Schneider P,
Spillane S, Vogler S, Vuorenkoski L, Wallach Kildemoes H, Wouters O, Busse
R. Pharmaceutical regulation in 15 European countries review. Health Syst
Transit. 2016;18(5):1–122.

115. Lunn P. Regulatory policy and Behavioural economics. Paris: OECD
Publishing; 2014.

116. Oliver A. Behavioural public policy. Cambridge: Cambridge University Press; 2013.
117. Geiger N. Behavioural economics and economic policy: A comparative

study of recent trends. OEconomia. 2016;6-1(6–1):81–113. https://doi.org/1
0.4000/oeconomia.2230.

118. Oliver A. The origins of Behavioural public policy. Cambridge: Cambridge
University Press; 2017.

Wettstein and Boes BMC Health Services Research          (2021) 21:234 Page 17 of 18

https://doi.org/10.3390/ijerph17155540
https://doi.org/10.1016/j.jebo.2019.04.001
https://doi.org/10.1016/j.jebo.2019.04.001
https://doi.org/10.1007/s40258-018-0437-z
https://doi.org/10.1007/s40258-018-0437-z
https://doi.org/10.1016/j.jebo.2016.12.005
https://doi.org/10.1080/14737167.2019.1575730
https://doi.org/10.1080/14737167.2019.1575730
https://doi.org/10.1126/science.185.4157.1124
https://doi.org/10.1126/science.185.4157.1124
https://doi.org/10.1007/s10683-011-9272-x
https://doi.org/10.1016/j.jpubeco.2018.07.004
https://doi.org/10.1002/bs.3830090304
https://doi.org/10.1002/bs.3830090304
https://doi.org/10.1016/j.jpubeco.2009.12.004
https://doi.org/10.1016/j.jpubeco.2009.12.004
https://doi.org/10.1006/jeem.1997.1016
https://doi.org/10.1080/14737167.2019.1552137
https://doi.org/10.1177/1745691610393980
https://doi.org/10.1177/2053168015622072
https://doi.org/10.1017/psrm.2018.10
https://doi.org/10.1007/s40881-017-0035-0
https://doi.org/10.1007/s40881-017-0035-0
https://doi.org/10.1007/s10683-017-9527-2
https://doi.org/10.1007/s10683-017-9527-2
https://doi.org/10.1177/2168479017696268
https://doi.org/10.1108/ijphm-02-2020-0010
https://doi.org/10.1002/hec.3086
https://doi.org/10.1016/j.clinthera.2019.11.006
https://doi.org/10.1016/j.clinthera.2019.11.006
https://doi.org/10.4000/oeconomia.2230
https://doi.org/10.4000/oeconomia.2230


119. Galizzi MM, Wiesen D. Behavioral experiments in health economics. In:
Hamilton JH, Dixit A, Edwards S, Judd K editors. Oxford Research Encyclopedia
of Economics and Finance. Oxford: Oxford University Press; 2018.

120. Cox JC, Green EP, Hennig-Schmidt H. Experimental and behavioral
economics of healthcare. J Econ Behav Organ. 2016;131:A1–4. https://doi.
org/10.1016/j.jebo.2016.10.011.

121. Levitt SD, List JA. On the generalizability of lab behaviour to the field. Can J
Econ. 2007;40(2):347–70.

122. Falk A, Heckman JJ. Lab experiments are a major source of knowledge in
the social sciences. Science. 2009;326(5952):535–8. https://doi.org/10.1126/
science.1168244.

123. Camerer C. The promise and success of lab-field generalizability in
experimental economics: A critical reply to Levitt and List. Available at SSRN
1977749; 2011.

124. Riedl A, Smeets P. Why do Investors hold socially responsible mutual funds?
J Financ. 2017;72(6):2505–50. https://doi.org/10.1111/jofi.12547.

125. Galizzi MM, Navarro-Martínez D. On the external validity of social preference
games: a systematic lab-field study. Manag Sci. 2019;65(3):976–1002.

126. Kessler JB, Vesterlund L. The external validity of laboratory experiments: the
misleading emphasis on quantitative effects. In: R., G., Fréchette, A., editor.
Handbook of experimental economic methodology, vol. 18. UK: Oxford
University Press Oxford; 2015. p. 391–406.

127. Shogren J. Behavioural economics and environmental incentives; 2012.
https://doi.org/10.1787/5k8zwbhqs1xn-en.

128. Feng L, Seasholes MS. Do investor sophistication and trading experience
eliminate behavioral biases in financial markets? Rev Finance. 2005;9(3):305–
51. https://doi.org/10.1007/s10679-005-2262-0.

129. Chen G, Kim KA, Nofsinger JR, Rui OM. Trading performance, disposition
effect, overconfidence, representativeness bias, and experience of emerging
market investors. J Behav Decis Mak. 2007;20(4):425–51.

130. Kourtidis D, Ševi Ž, Chatzoglou P. Investors’ trading activity, a behavioural
perspective: professionals vs. individuals. Int J Behav Account Finance. 2011;
2(3–4):346–66.

131. Kourtidis D, Šević Ž, Chatzoglou P. Investors’ trading activity: A behavioural
perspective and empirical results. J Socio-Econ. 2011;40(5):548–57. https://
doi.org/10.1016/j.socec.2011.04.008.

132. Chang TY, Solomon DH, Westerfield MM. Looking for someone to blame:
delegation, cognitive dissonance, and the disposition effect. J Financ. 2016;
71(1):267–302.

133. Chiang Y-M, Hirshleifer D, Qian Y, Sherman AE. Do investors learn from
experience? Evidence from frequent IPO investors. Rev Financ Stud. 2011;
24(5):1560–89.

134. Zahera SA, Bansal R. A study of prominence for disposition effect: a
systematic review. Qual Res Financ Markets. 2019;11(1):2–21. https://doi.
org/10.1108/qrfm-07-2018-0081.

135. Forman J, Horton J. Overconfidence, position size, and the link to
performance. J Empir Financ. 2019;53:291–309.

136. Kagel JH, Roth AE. The handbook of experimental economics, Volume 2.
Princeton: Princeton University Press; 2020.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Wettstein and Boes BMC Health Services Research          (2021) 21:234 Page 18 of 18

https://doi.org/10.1016/j.jebo.2016.10.011
https://doi.org/10.1016/j.jebo.2016.10.011
https://doi.org/10.1126/science.1168244
https://doi.org/10.1126/science.1168244
https://doi.org/10.1111/jofi.12547
https://doi.org/10.1787/5k8zwbhqs1xn-en
https://doi.org/10.1007/s10679-005-2262-0
https://doi.org/10.1016/j.socec.2011.04.008
https://doi.org/10.1016/j.socec.2011.04.008
https://doi.org/10.1108/qrfm-07-2018-0081
https://doi.org/10.1108/qrfm-07-2018-0081


CHAPTER 4  The impact of price negotiations on cost and availability of new medicines 115 

CHAPTER 4  The impact of price negotiations on cost 
and availability of new medicines 
The impact of price negotiations on cost 
and availability of new medicines 
 
Wettstein, D.J., Boes, S.: The impact of reimbursement negotiations on cost and availabil-
ity of new pharmaceuticals: evidence from an online experiment. Health econ rev 10(1), 13 
(2020). https://doi.org/10.1186/s13561-020-00267-y  

 
ABSTRACT ..................................................................................................................................................117 
1. INTRODUCTION .................................................................................................................................118 
2. BACKGROUND...................................................................................................................................118 

 Behavioural perspective .........................................................................................................118 
 Objective .................................................................................................................................118 
 Preferences in reimbursement negotiations............................................................................118 

3. METHODS .........................................................................................................................................119 
 Design .....................................................................................................................................119 
 Research questions and hypotheses ........................................................................................120 
 Implementation .......................................................................................................................121 
 Statistical methods ..................................................................................................................121 

4. RESULTS ...........................................................................................................................................122 
 Reservation prices considering offer consistency ...................................................................122 
 Bargaining behaviour: price offers ........................................................................................122 
 Bargaining behaviour: margins .............................................................................................122 
 Negotiation outcome: agreements possible ............................................................................123 

5. DISCUSSION ......................................................................................................................................124 
6. CONCLUSIONS ...................................................................................................................................128 
REFERENCES...............................................................................................................................................129 

 
  

https://doi.org/10.1186/s13561-020-00267-y


116   

  



RESEARCH Open Access

The impact of reimbursement negotiations
on cost and availability of new
pharmaceuticals: evidence from an online
experiment
Dominik J. Wettstein* and Stefan Boes

Abstract

Background: The necessity to measure and reward “value for money” of new pharmaceuticals has become central
in health policy debates, as much as the requirement to assess the “willingness to pay” for an additional, quality-
adjusted life year (QALY). There is a clear need to understand the capacity of “value-based” pricing policies to
impact societal goals, like timely access to new treatments, sustainable health budgets, or incentivizing research to
improve patient outcomes. Not only the pricing mechanics, but also the process of value assessment and price
negotiation are subject to reform demands. This study assesses the impact of a negotiation situation for life-
extending pharmaceuticals on societal outcomes. Of interest were general effects of the bargaining behaviour, as
well as differences caused by the assigned role and the magnitude of prices.

Methods: We ran an online experiment (n = 404) on Amazon Mechanical Turk (MTurk). Participants were randomly
assigned into four treatment groups for a reimbursement negotiation between two roles (health minister, pharma
representative) in two price framings. Payoff to players consisted of a fixed salary and a potential bonus, depending
on their preferences, their price offer and the counter offer of a randomly paired negotiation partner. Success had
real social consequences on other MTurk users (premium payers, investors) and via donations to a patient
association.

Results: Margins between reservation prices and price offers increased throughout the game. Yet, 47% of players
reduced at least once and 15% always their bonus probability to zero in favour of an agreement. 61% of simulated
negotiation pairs could have reached an agreement, based on their preferences. 63% of these were successful,
leaving 61% of patients with no access to the new treatment. The group with “real world” prices had lower prices
and less agreements than the unconverted payoff group. The successful markets redistributed 20% of total assets
from premium payers to investors over five innovation cycles.

Conclusions: The negotiation situation for pharmaceutical reimbursement has notable impact on societal
outcomes. Further research should evaluate policies that align preferences and increase negotiation success.
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Introduction
Health authorities and health care payers in OECD
countries face an increasing number of new medicines
offered at high prices [1, 2]. Especially in oncology, the
pipelines of pharmaceutical companies have grown in
the past decade by almost 80%, reaching a “historic high
level” of 849 molecules in late-stage [3, 4]. This brings
an increasing challenge for regulators and payers to se-
cure access for patients to new, lifesaving treatments
while controlling expanding costs. The necessity to
measure and reward “value for money” has become cen-
tral in health policy debates, as much as the requisite for
appropriate methods to assess the “willingness to pay”
(WTP) for an additional, quality-adjusted life year [1, 5–
10]. Not only the policy outcomes, but also the process
of value assessment and price negotiation is subject to
reform demands [1, 11–15]. While European countries
seek to collaborate more in reimbursement decisions [1,
2, 10, 12], pharmaceutical industry expresses concerns
about “significant variance in access to new medicines
across Europe” [16, 17].

Background
Behavioural perspective
This study aims to enrich the reform debate on pharma-
ceutical pricing from a behavioural perspective. In the
past 30 years behavioural economic studies have deliv-
ered evidence on how individuals deviate in different
ways from the assumption of neoclassical models [18–
21]. Of interest are for example deviations from standard
preferences and standard decision making due loss aver-
sion, framing effects, anchoring effects and concerns for
others etc. [20, 22]. In recent years the heuristics and
implications have been incorporated into public policy
analysis and even policy implementation in different
countries, including health care [21, 23–27]. Just recently
it has been argued, that “several behavioural economic-
related phenomena may affect price negotiations […] be-
tween pharmaceutical ‘buyers’ and ‘sellers’” [14]. How-
ever, the experimental research on pharmaceutical
pricing negotiations is still scarce to non-existing [15,
28]. The main reason for this is of course that the re-
spective interactions take place in a much more complex
setting than in other markets [15].
Our experimental design [15] integrates three established

fields of research around willingness to pay (WTP) and
willing to accept (WTA): assessment of QALY preferences
(WTP for health), assessments of exchange asymmetries
(WTP vs. WTA) and assessment of social preferences
(WTA or WTP reflecting distributional effects). The setting
allows us to measure underlying preferences, incentivized
offer statements, as well as the societal effects of reimburse-
ment negotiations for new life-extending pharmaceuticals.

For more background on the three fields of research see
our previous study [15].

Objective
Aim of this study is to assess the impact of the negoti-
ation situation for life-extending pharmaceuticals on so-
cietal outcomes. Of interest are general effects of the
bargaining behaviour, as well as differences caused by
the assigned role in a decision situation with incremental
changes of the patient outcome. The study was not de-
signed to infer generalizable WTP per QALY values in
oncology but to assess selected influencing factors of the
negotiation situation. Since there is a clear need for em-
pirical evidence on the effectiveness of pharmaceutical
pricing policies, particularly for value-based pricing [28],
we deem our experiment a starting point for further in-
vestigations on policy interventions that aim to improve
negotiation outcomes. Our previous systematic literature
review revealed no published results from any experi-
ments on pharmaceutical pricing negotiations [28]. A
discussion on external validity for current policy debates
follows at the end of the paper.

Preferences in reimbursement negotiations
This study builds on a previous study where we reported
the effects of the negotiation situation on stated prefer-
ences [15]. Findings showed that the framed price mag-
nitude of current oncology treatments has an impact on
stated preferences for incremental survival. Players
assigned to the role of the regulator (“health minister”)
stated lower prices in the fictive “real world” prices (100
k$) group compared to their colleagues in the “real pay-
off” prices (1$) group. For players in the seller role
(pharmaceutical representative), the effect was not sig-
nificant. We found no systematic valuation gaps (“reluc-
tance to trade” with WTP < TWA) between the two
negotiating roles. In contrast, regulators in the 1$ group
showed a tendency for lower reservation prices than their
counterparts. However, the assigned responsibility had an
impact on the reported relevance of the stakeholders af-
fected (the patient, the premium payers, the investors, the
opponent and the own role) for the decision. Regulators
rated the patient higher and more often as most important
while the own role was rated higher in sellers. Finally, we
found no evidence for any interest in effectiveness or effi-
ciency by participants. Mean incremental cost-effectiveness
ratio (ICER) versus standard of care (SoC) was not stable
and higher in all rounds compared to the initial ICER of
the SoC versus no treatment.
The previous study focused on stated preferences in

the negotiation. This study will complete the setting with
incentivized bargaining offers and a matching of the
offer statements.
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Methods
Design
In the following we provide a summary of our experi-
mental research design, described in more details in our
previous study [15].
We ran an online experiment (n = 404) on the Amazon

Mechanical Turk (MTurk) platform. Convincing evi-
dence exists regarding the reliability of MTurk results
compared to laboratory and field experiments, also spe-
cifically for assessments of social preferences [29–36].
Participants were randomly assigned into four treatment
groups of equal size (Table 1). Group one and three
played the games as health ministers (regulators), while
group two and four played as representatives of a
pharmaceutical company (sellers). The groups were fur-
ther separated into two different price magnitude fram-
ings (the 100 k$ group with fictive “real world” prices of
oncology treatments and the 1$ group). Final payoff
functions were equal for both groups, but the 100 k$
played with a conversion of the payoffs of 100,000$ =
1USD during the game (we use the prices of this group
in the following explanations). To implement social ef-
fects, participants were given full information on how
their decision would have an impact in real life on
others: on other MTurk users for premium payers or in-
vestors and via donations to a patient association as a
proxy for patient benefits.
The reimbursement negotiation plays in a hypothetical

country and involves seven stakeholders:
A patient, suffering from a deadly blood cancer,

already under treatment with a reimbursed pharmaceut-
ical (current standard of care, SoC) with a known bene-
fit. A regulator responsible for regulating prices of new
pharmaceuticals, approved for payment by public health
insurance. A seller, employed by an international
pharmaceutical company, commissioned to negotiate a
price for a new product to treat the patient. Two pre-
mium payers who fund public health insurance. Their
accumulated premiums are the solitary funding source
for the patient’s treatment (no out-of-pocket payment
possible). Two investors of the pharmaceutical company
who fund the new therapy. They expect a return on their

investment, which compensates them for the risk of
investment.
In each round of the experiment, the seller offers a

given new treatment at a proposed price, while the regu-
lator (simultaneously) proposes an appropriate price for
the same treatment. If the seller’s price is equal or lower
to the regulator’s price, the patient will get access to the
new therapy, resulting in increased life expectancy
(months m) and quality of life (percent q). The treatment
will be paid by the payers (deducted from their accrued
premiums) and the investors will be compensated with
the reimbursed price (divided by two). The patient’s
therapy outcome converts into an economic benefit
since quality of life equals work ability in percent of a
fulltime salary for a healthy person of 10,000$ per month
or 120,000$ per year. Regulators and sellers receive the
fixed salary for a healthy person. The pricing decision is
limited to a price range between 50,000$ (representing
the price of the current SoC) and 500,000$.
The circumstances of the reimbursement situation

with its consequences on all seven stakeholders are ex-
pected to have an impact on players’ private reservation
price decision, as well as on their decision for an effect-
ive price offer to their negotiation partner. To compare
the two decision tasks, participants played in a first game
the reservation price task in five rounds, followed by the
price offer task for the same five rounds (game two). All
relevant information about consequences described
above were introduced and trained before the first game.
To prevent strategic behaviour, participants did neither
know which round or game would be relevant for final
payoffs, nor that the game would be repeated after five
rounds with a slight adjustment of the task. In other
words, the reservation price was not reported before but
rather as a part of the negotiation. Of course, learning
effects and assumptions about a “strategically optimal”
reservation price might lead to bias. We tested in our
previous study in a separate run of the experiment with
another population (n = 201) differences between the
two consecutive reservation games (with a role switch
in-between, instead of an offer game). Further, we com-
pared these two reservation price games with the first

Table 1 Number of subjects randomly assigned to treatment groups

Game Outcome Groups (n)

Group 1 Group 2 Group 3 Group 4

Game currency to real payoff 100,000 $ = 1 US$ 1 $ = 1 US$

Role Regulator Seller Regulator Seller

Round 1 to 5 (1st game) Reser-vation price (x) WTP (97) WTA (101) WTP (105) WTA (101)

Round 1 to 5 (2nd game) Price offer (y) Offer (97) Offer (101) Offer (105) Offer (101)

WTP Willingness to pay, WTA Willingness to accept
Participants played the same five rounds in two consecutive games. All relevant information about the consequences of the negotiation were provided before the
first game. Participants did not know which game would be relevant for final payoffs, nor that the game would be repeated after five rounds to prevent
strategic behaviour
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game of the population analysed here. No significant dif-
ferences were found between mean reservation prices
per rounds for our sub-population in focus [15].
Based on these findings we would expect participants

to state in game two a price offer that equals the re-
spective reservation price of the same round in game
one since stated social preferences reflect all relevant
payoffs, including the impact of a successful or forgone
agreement. A rational decider would have no incentive
to deviate if payoff-functions in both games were equal.
However, to simulate a setting closer to a real-life situ-
ation, we adjusted the incentive structure for game two
as displayed in Table 2. Deciders’ payoff-functions were
extended to incentivize an agency relationship with one
of the funders each. Sellers could keep the positive dif-
ference between their reservation price and their offer
(margin) if their offer lead to a successful agreement as
bonus. Similarly, regulators were rewarded with the posi-
tive difference between their submitted reservation price
and any price offer below if an agreement was reached.
As described and trained in the introduction of the ex-

periment, a successful agreement was assumed with a
seller’s price below or equal to the regulator’s price (yS ≤
yR). Successful agreements were determined by a ran-
domized matching per round after the experiment. This
instruction to the bonus mechanism (see Additional file
1) was the only supplementary information provided for
the second game compared to the first one. The modifi-
cation of the task during the experiment was not an-
nounced in the introduction.

Research questions and hypotheses
Our underlying model builds on the “robust finding” from
existing laboratory research in economics that “individuals

take into account the welfare of all parties and have a pref-
erence for efficient outcomes” and that “non-selfish pref-
erences are the rule rather than the exception” [15, 37–
42]. Consequently we expect a rational regulator or seller
to maximize his or her social utility considering own pay-
offs, as well as the utility functions of the other involved
stakeholders. Of course, they can weight each utility differ-
ently, also with zero. The extended utility function makes
participants adjust their social optimization task. They
could tend to maximize own (selfish), overall (prosocial)
or even others’ (altruistic) benefit. As soon as they care for
their own bonus, they face a trade-off between bonus
amount and probability of an agreement. In this case, they
should base their offer decision on an assumption about
their counterpart’s offer (for more details about the model,
see Additional file 2):

� Research question 1: Do participants deviate with
their offer statement from their reservation price?

Players could assume that no valuation differences
exist between roles with WTP=WTA for the same
round. Based on this assumption, they should offer their
reservation price since this maximizes expected overall
social payoff, even though their own bonus is zero. They
also have no reason to strive for a bonus if they assume
a systematic valuation gap (WTP <WTA) since a suc-
cessful offer would require them to offer a price above
their WTP or below WTA, which violates the intro-
duced and trained definition of a reservation price. Fi-
nally, this strategy is also dominant if they assume
WTP >WTA, but care for the patient only, since this
offer maximizes the chance of an agreement and in-
creases the patient’s benefit compared to the status with-
out agreement.

Table 2 Design of experiment (parameters per role and round)

State Round Reser-
vation
price1

Price
offer1,2

Deciders Receiver Funders

Regulator Seller Patient 2 Payers 2 Investors

Benefit1,2 Benefit1,2 Survival
(m)

Quality
of Life
(q)

Benefit1 Benefit1,3 Benefit1,3

fix bonus fix bonus

State without product 0 50% 0

Initial state (SoC) 0 50 50 120 x-y 120 y-x 5 50% 25 240 - y y

New product 1 x y 120 x-y 120 y-x 8 50% 40 240 - y y

2 x y 120 x-y 120 y-x 10 50% 50 240 - y y

3 x y 120 x-y 120 y-x 12 50% 60 240 - y y

4 x y 120 x-y 120 y-x 15 50% 75 240 - y y

5 x y 120 x-y 120 y-x 17 50% 85 240 - y y

1: for groups 3 and 4, amounts in ,000 $ (converted 100,000 $ = 1 US$ at the end of the experiment); for groups 5 and 6, amounts divided by 100 and displayed
as $ (converted 1 $ = 1 US$ at the end of the experiment)
2: additional bonus for successful offer in second game (if agreement possible, yS ≤ yR)
3. in the first game players see resulting benefits for funders, based on the potential reservation price (240-x and x)
SoC, standard of care (status quo); m, survival in months; q, quality of life on a scale of 1–100%
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Hypothesis H0-I: deciders will claim no margins and
state a price offer (y) equal to their reservation price (x).
� Research question 2: Do participants differ in their

bargaining behaviour (margin claimed) if the price
magnitude differs from the expected payoff
magnitude, imitating “real world” prices of new
oncology treatments?

Since prices convert into equal final payoffs, relative
magnitude of the pricing decision should have no influ-
ence on the pricing decision of a rational decider, caring
for the real social payoffs at the end of the experiment
only.
Hypothesis H0-II: margins claimed converted to payoff-

magnitude do not differ between price groups for any
round.
� Research question 3: Do participants differ in their

bargaining behaviour (margin claimed) depending
on their role?

Players could have a more general assumption about
the distribution of the counteroffer than described
above. For example, they could assume that their coun-
terpart’s proposal is more likely to be located at the
mean of an expected price range of possible or realistic
price offers. Assuming further that participants share a
certain range of expected prices, rational deciders should
differ in their offer decision, depending on their role. If
two opposite players share the same reservation price
below the expected counteroffer, only the seller should
ask for a margin. Vice versa, if they have an equal prefer-
ence above the expected mean only the regulator should
place an offer below his WTP while the seller should
offer his reservation price [for a more detailed deriv-
ation, see Additional file 2]. However, a less rational
player, interested in realizing a bonus, might just stick to
a simple fix rule (e.g. “one percent margin”). In this case,
margins between roles should not differ.
Hypothesis H0-III: margins claimed do not differ be-

tween role groups for any round.
� Research question 4: Does the result of the

negotiation differ between rounds and price groups?
What are the consequences for all involved
stakeholders?

Not all dominant strategies described above result in
an optimal social outcome from the decider’s perspec-
tive, even if we assume no valuation gaps and players to
be rational utility maximizers. Nonetheless, if we assume
that they prefer an agreement to none, we would expect;
the more valid their assumption about each other’s price
offers, the more successful agreements.
Hypothesis H0-IV: Comparing price offers between the

two role groups, an agreement is reached with means �yS

≤ �yR overall (weak) and for each negotiation pair ySi ≤
yRi (strong).

Implementation
We recruited US residents aged 18 years or older.
Participants had to state an informed consent prior to
the experiment. Only MTurk users who did not par-
ticipate in our previous run of the experiment (re-
ported in our previous study [15]) were allowed to
participate. No further restrictions for participation
were defined. Instead we surveyed additional demo-
graphic information, as well as risk behaviour and
health experience of each participant (see Appendix 4
of our previous study [15]). The variables were used
to control the results reported, combined with the
data from two attention screening / comprehension
control questions [15, 35, 43]. Before the first game, both
roles were introduced to and trained on the concept of a
reservation price, the negotiation setting as well as on the
consequences of their decisions. WTP was defined as the
“absolute maximum price” regulators would “still consider
reasonable and fair for the new product”, WTA as the “ab-
solute minimum price” still considered “reasonable and
fair for the new product” by sellers. Details on the design
in general and the reservation price game specifically are
laid out in our previous study [15]. Since a consistent price
offer in the second game had to be equal or higher than
the reservation price for sellers and vice versa for regula-
tors, participants were provided with a message if their
offer contradicted this requirement (Additional file 1).
However, participants were allowed to ignore the message
and submit inconsistent offers.
The design aims at understanding WTP-WTA differ-

ences in an interactive reimbursement setting. This im-
plied a sufficiently high number of comparable decision
situations for the matching at the end as well as several
consecutive rounds (with increasing survival) at a reason-
able duration of the experiment. We applied a contingent
valuation method instead of a dichotomous choice format,
which is the preferred option in experiments inter-
ested in nominal QALY preference statements [15,
44]. Due to the high complexity of the decision task,
combining preferences for QALYs with social prefer-
ences, we refrained from the application of a Becker-
DeGroot-Marschak (BDM) mechanism, which is in
line with comparable experiments on social prefer-
ences in health care [15, 45–51].

Statistical methods
We performed Chi-square, Cramer’s V, Fisher’s exact
and Spearman rho tests, independent and paired samples
t-tests, as well as independent Mann-Whitney-U-tests.
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Results
For the following, prices in the 100 k$ group are con-
verted to the payoff magnitude for comparison with the
1$ group. Further, we focus on individuals with strict
monotone preferences for incremental patient benefit;
see also our previous study for a discussion of non-
monotone preferences [15]. The offer game of this study
expands our set of performance variables (preference
structure, comprehension question regarding patient
benefit, screening question to capture attentive players)
with a fourth one: offer consistency. Participants were in-
troduced and trained to the appropriate relation of reser-
vation price and price offer. Their preferences submitted
in the first game were further displayed in every decision
of the second game below the decision table. If they
moved the slider to an inconsistent offer, a message was
displayed (Additional file 1). 90% of players overall (in-
cluding those with non-monotone preferences) submitted
at least one consistent offer. 64% of players with strict
monotone preferences placed only consistent offers, com-
pared to 27% in the non-monotone group. We will control
for offer consistency in the following as indicated.

Reservation prices considering offer consistency
We can confirm the results from our previous study if we
control the reservation prices submitted with the add-
itional information of consistent offer behaviour. Regula-
tors’ reservation prices are still lower in the 100$k group
compared to the 1$ group (t-test and U-test p < 0.05). We
can likewise confirm the absence of valuations gaps look-
ing at consistent players only. The negative gap (“prefer-
ence range”) between roles found in the 1$ group can be

confirmed as well (three rounds with t-test p < 0.05 for
players with consistent offers in all five rounds, four
rounds with t-test and two rounds with U-test p < 0.05 if
we exclude inconsistent offers for each round separately).

Bargaining behaviour: price offers
In line with the increasing reservation prices, price offers
increased throughout the game from round one to five
(t-test p < 0.01). Consistent offers were for all four
groups and five rounds below the reservation price for
regulators (H0-I rejected with t-test at p < 0.5 for two
pairs, all others p < 0.01), respectively above the reserva-
tion price for sellers (p < 0.01).
As displayed in Fig. 1, price offers of sellers were signifi-

cantly higher in four of five rounds in the 100 k$ group,
compared to those of the regulators (t-test p < 0.05). In
consequence, an agreement between the average negotia-
tors in this price group was only possible in one round
(weak H0-IV rejected). For participants with consistent of-
fers in all rounds and correct answer to the attention
screening question, the effect holds for the first three
rounds (t-test p < 0.05, Mann-Whitney p < 0.01). Differ-
ences between negotiators in the 1$ group were not signifi-
cant (t-test and Mann-Whitney p > 0.05, except first round
Mann-Whitney p < 0.01). The negative valuation gap found
in the latter group might be an explanation for this result,
but we have to look at the margins in both groups to see
bargaining differences between the two price framings.

Bargaining behaviour: margins
Margins claimed by participants increased throughout the
game from round one to five (t-test p < 0.01 for all round-

Fig. 1 Price offers in the second game, split by price group and role. Confidence intervals: 95%. Rounds marked with “x”: mean price offer
significantly different between roles at p < 0.05, hence no trade possible. Left side: inconsistent price offers (<WTA or >WTP) excluded for each
round separately. Right side: only participants with consistent offers in all rounds (players with one or more inconsistent offer excluded from all
rounds) and correct answer to attention screening question
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pairs, except last rounds for overall consistent players p <
0.05 respectively insignificant with consistency filtered per
round). The increase is also significant for the majority of
rounds if controlled for role or price group separately and
for half of the rounds if controlled for treatment groups
(t-tests p < 0.05). Margins between price groups differed
only in one round per role group (H0-II rejected at p < 0.5
for the first round in sellers with U-test and the second
round in regulators with t-test and U-test). Sellers in the
1$ price group claimed in the first round a higher margin
than regulators (H0-III rejected at p < 0.5 with U-test).
Margins between roles in the 100 k$ did not differ in any
round. Hence, H0-II and H0-III cannot be rejected for the
majority of rounds.
We found no evidence that players shared any general

assumption about their opponent’s most likely offer,
resulting in a break point where they would reduce their
margin to zero. We tested fix break points for reserva-
tion price - margin pairs overall at 1.2$ (equality for fun-
ders benefit), 2.5$ (mean of price range) and 2.75$
(mean of slider range), as well as relative break points at
reservation price quartiles. All role and treatment groups
had above or below any tested break point mean mar-
gins different from zero (t-tests p < 0.05).

However, only 53% of players submitted in all five
rounds a price offer that was different from their reser-
vation price, while 47% claimed at least once no margin.
15% claimed no margin in all five rounds. Based on the
assumption of rational utility maximization this could
indicate that those players either assumed WTP=WTA
or expected a valuation gap (WTP <WTA). It could also
indicate that they only cared for the increased patient
benefit and therefore chose the best offer to reach an
agreement, and hence neglected any other payoffs, in-
cluding the probability of a bonus for themselves.

Negotiation outcome: agreements possible
As described above, mean negotiators in the 100 k$ did
not reach an agreement in the majority of rounds, while
in the 1$ group an agreement was possible on average.
As alternative to comparing mean negotiators, we can
match regulator and sellers on an individual basis.
We paired consistent offers per round randomly (a

method applied before e.g. by Borges et al. [52]), split by
price group. This was repeated for 500 iterations (states
of the society) for the five rounds (products) and the
two price groups (framings) for a sample of 5000 market
states, each representing an average outcome of all its

Table 3 Random pairing of consistent offers based on monotone preferences – mean of market outcomes

Round Price
group

Pairs Trades possible based on
monotone preferences

Successful trades based on
consistent offers

Bonuses realized due to successful negotiation

number
of trades

in percent of
pairs

number
of trades

in percent of pairs regulators
with bonus

average
bonus in
$ (for >0)

sellers with
bonus

average
bonus in
$ (for >0)

total
average
bonus in $
(for >0)

1 100k$ 41 22.0 53.6% 12.6 30.7% 6.8 0.22 8.2 0.09 0.15

1$ 43 29.9 69.5% b1 17.3 40.2% 10.6 0.17 12.7 0.17 b2 0.17

2 100k$ 42 24.0 57.0% 14.7 b3 35.1% 7.9 0.41 9.5 0.12 0.25

1$ 46 32.2 69.9% b1,b4 20.0 43.5% 14.8 0.22 a1 15.5 0.17 b2 0.19

3 100k$ 45 24.7 b5 54.8% 14.7 b3 32.6% 9.8 0.33 10.9 b6 0.15 0.23

1$ 48 33.6 70.1% b4 21.4 44.7% 15.6 0.23 a1 16.4 a2 0.20 a3 0.21

4 100k$ 43 24.5 b5 57.0% 15.6 b7 36.3% 10.7 b8 0.36 b9 10.9 b6,b10 0.17 0.26

1$ 46 30.7 66.8% 20.2 b11 43.9% 15.0 0.33 16.7 a2 0.20 a3 0.26 a4

5 100k$ 44 23.3 52.9% 15.5 b7 35.2% 10.7 b8 0.36 b9 11.0 b10 0.19 0.27

1$ 47 29.8 63.3% 20.3 b11 43.1% 16.1 0.29 16.3 0.24 0.27 a4

average 45 27 61% 17 39% 63% of trades possible

500 iterations (states of the society) for 10 markets (5 products in 2 price frames). Iterations are not correlated with the outcomes. Cases analysed are 5000 market
states, not participants. There were no double entries to remove; each market state was unique
Consistent price offers (<WTA or >WTP) excluded for each round separately, instead of excluding inconsistent players (one or more inconsistent offers) overall
Rounds: Independent sample t-test between rounds (consecutive, controlled for price group) significantly different at p < 0.01 for all columns, except pairs marked
with letter “a” (p < 0.05) and “b” (not significant)
Price groups: Independent sample t-test between price groups for all rounds significantly different at p < 0.01 for all columns, except total bonus realized in round
5 p < 0.05, in round 4 not significant
Trades successful: Paired sample t-test (one-tailed) for same iteration significant for differences between trades possible vs. successful trades (p < 0.01)
Roles: Paired sample t-test for same iteration significant for differences between roles regarding number of players with positive bonus (p < 0.01, except for 100 k$
round 4 p < 0.05; not significant for 1$ round 5) and average bonus for players with bonus (p < 0.01, except not significant for 1$ round 1)
The number of unique combinations in each market is high (e.g. for round 1 of 100 k$: 43!/(43–41)!). We increased the number of iterations up to a point where
the variables of interest were not significantly different anymore between two runs with the same iteration size and the difference of average trades possible and
trades successful (in percent of pairs) between the runs were stable at 0.1%
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randomly matched offer pairs. Regulators and sellers
with monotone preferences and consistent offers were
matched to 45 pairs on average. Table 3 provides an
overview of the main outcomes of the average state of
the ten markets. Sixty one percent of the negotiation
couples could have reached an agreement (“trades pos-
sible”), since WTP ≥WTA. Yet, only 63% of these were
successful, leaving on average 61% of patients with no
access to the new treatment.
Negotiation pairs increased for both price groups com-

pared to round one with a maximum in round three,
which is directly related to the number of consistent price
offers per round. Controlling for this, the percentage of
trades possible was still significantly different between
consecutive rounds for the 100 k$ group and between
round three to five for the 1$ group (p < 0.01). Further,
the percentage of successful trades differed between all
consecutive rounds in both price groups, as well as be-
tween price groups in all rounds (p < 0.01). As dis-
played in Fig. 2, the percentage of trades possible
declined over the five rounds (p < 0.01 in the 1$, p <
0.05 in the 100 k$ group), while the percentage of suc-
cessful trades increased (p < 0.01). However, at least
the 1$ group had a peak in round three with declining
agreements after and in the 100 k$ group the increase
was inconsistent with two increases and two declines
(p < 0.01). Given the trades possible, the percentage of
realized trades increased between the first and last
round for both price groups (p < 0.01). This effect was
paralleled by a clear increase in average bonus for suc-
cessful negotiators, as well as for the average player

overall, since the number of players with bonus in-
creased for both roles (p < 0.01).
All market outcomes displayed in Table 3 were signifi-

cantly different between the two price groups in all
rounds (except total bonus in round 4). The 100 k$
group was significantly and notably less successful in ne-
gotiating agreements than the 1$ group. This holds not
only after controlling for the number of negotiation pairs
(p < 0.01), but also if we compare successful trades rela-
tive to trades possible for both groups (round three to
five at p < 0.01). However, the 1$ group closed negotia-
tions also at 19% higher market prices on average. In
consequence, the redistribution of constant assets be-
tween funders over the five innovation cycles was differ-
ent between the two framings (see Fig. 3). While
successful negotiators in the1$ group started with an
even distribution, they allocated in the last round 36% to
the payers versus 64% for the investors. The 100 k$
group allocated in all rounds significantly less to the in-
vestors respectively more to the payers, starting at 54 to
46%, leaving them a share of 40 to 60% in the final
round.

Discussion
There is a high need to understand how existing pricing
policies for new pharmaceuticals are effective in reaching
conflicting societal goals, like timely access, sustainable
health budgets, or incentivizing research in “value for
money” rather than “me-too” therapies [28]. However,
not only the pricing mechanics, also the process of value
assessment and price negotiation is expected to have an

Fig. 2 Mean of market outcomes. Limitation: The 500 markets simulate the societal effect of the fixed preferences and offers of on average 91
individuals randomly paired. Differences in a sample of 500 unique pairs of the investigated population might be less clear due to higher
variance. However, the relevant differences in the simulation were based on statistically significant differences in the source population, as shown.
CI, confidence intervals
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impact [1, 14]. In particular because also the implemen-
tation of value-based pricing does not imply that negoti-
ation ranges disappear [1]. While these ranges may arise
from information asymmetries (research and develop-
ment costs, clinical benefit) [1], they might as well arise
from behavioural factors [14]. The paper presented here
concludes our test of an experimental design [15] to
analyse pricing negotiations for pharmaceuticals from a
behavioural perspective. Available information as well as
payoff functions were equal between the two negotiating
roles (apart from the bonus direction in the bonus
game). Based on our model, we would have expected ra-
tional players to reveal no valuation gaps, no claimed
margins and achieve agreements throughout the game.
The results of this study show that even if mean negotia-
tors would agree on a “fair and reasonable” price (no
valuation gaps), a majority of reimbursement negotia-
tions can still fail because WTP and WTA between reg-
ulators and sellers may differ on the level of individual
negotiations. Societal consequences differ, related to the
price magnitude, with relatively lower patient benefits
but also lower payer costs at current price levels of new
oncology treatments. At least two possible target points
for the current policy reform debate can be derived from
the results: price related framing effects, as well as role
related behavioural effects.
The framing effect of the price magnitude should be

investigated further as potential policy intervention tar-
get to affect prices for and access to new pharmaceutical
treatments. Relatively lower prices for high cost

therapies could reflect a concern regarding budget im-
pact. It could just as well mean, that negotiators tend to
neglect the same at lower price levels. Causing higher
budget impact for large treatment populations at lower
price (per treatment) levels. Moreover, if negotiators in-
corporate budget impact considerations, this should
preferably not decrease the number of agreements and
access for patients. Otherwise patients suffering from a
high-cost disease would be discriminated compared
other patient groups.
From a practical behavioural policy perspective, trans-

parent official reporting on access differences between
treatment areas might be a relatively easy real world
intervention. In analogy to governmental information
campaigning as policy instrument for behaviour change
(“sermon”) in other policy areas [53]. In addition, further
experimental research could investigate, whether price
negotiations focusing on incremental cost-effectiveness,
rather than nominal prices, align negotiation results be-
tween different price magnitudes – for better or worse,
depending on the policy interest. Especially since cost-
effectiveness has been found to be the most important
predictor for reimbursement decisions in countries like
the United Kingdom [13, 15, 54].
The primary interest of our design presented was to

uncover role related differences affecting negotiation
outcomes. The introduced bonus in the offer game
caused players to departure from an optimal price, redu-
cing the probability of an agreement. The prospect of a
price-related reward might have triggered either

Fig. 3 Mean of market outcomes – funders’ benefits and payoffs from round 1 to 5 per price group (means for successful pairs). Total benefit for
redistribution by players in all rounds equals 2.4$ (1.2$ premiums from each payer). Total assets equal of funders equal benefit of 2.4$ (premiums
unused for payers and price income for investors) plus initial assets of 4.8$ (1.2$ for each of the payers and investors). Total assets were divided
by ten for final payoff after experiment
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(“negatively”) a loss-aversion in the sense of regret avoid-
ance (“bad-deal aversion”) [55–57] or (“positively”) an
overestimation of the bonus probability. The “coercive
paternalist” approach [58, 59] would be to just prohibit
the negotiators’ principals from introducing any price-
related incentives for their agents to reduce the negative
impact of bonuses on patient access. As an analogy: for
providers in health care the potential negative impact of
bonuses on patient outcome has been widely studied
[60–62] eventually inspiring policy reforms to control
them (e.g. just recently in Switzerland [63, 64]). Yet, to
assume that potential offer gaps in real world are mainly
driven by identifiable bonus payments, paid by the negoti-
ators’ principals, would be an implausible simplification
(especially since bonuses might play a role mainly on the
seller side in many health systems). Experimental research
in general has shown, that “people are concerned with un-
observable payoffs such as reputation, fairness or the well-
being of others” [65]. Anticipated regrets alone are likely
to relate to much more than just a direct payment. They
could for example be linked to general “valuation and
trade uncertainties” [15, 66, 67]. Offer gaps in general
might also arise from other behavioural effects like a “dif-
ferent focus” of the seller or buyer role [68–73], or role re-
lated moral commitments [74, 75], to name a few of many
other proposed explanatory heuristics for valuation gaps,
discovered in experimental studies [15, 22].
Again, public information could help by making the

“hazardous behaviour” more transparent. Assuming of
course, that an agreement is not only in the interest of
both parties, but also economically viable and at least
partly prevented or delayed by bounded-rational behav-
iour. In this regard the “Patients W.A.I.T.” indicator,
published by the European Federation of Pharmaceutical
Industries (EFPIA) [17] should at minimum benchmark
patient access differences (availability and delays) for
both sides. Not only between countries, but also between
market authorization holders. If an official “patient wait-
ing time” for reimbursement negotiations would be
made transparent on an entity level (company, agency,
etc.), the policy instrument would be even more promis-
ing, providing a strong “nudge” towards finding an
agreement rather than “sermonizing” it in the name of
the patient. For example in the form of a traffic light sys-
tem indicating the “access quality” of negotiations, nudg-
ing not the consumer (see labels for food items [76]) but
the responsible supplier. A red light status might be
comparable to the stigma of standing exposed in the
“only slightly less convenient” smokers area [77]. Or,
without the shaming, comparable to the field experiment
of Hallsworth et al. where general practitioners with a
“prescribing rate for antibiotics” in the top 20% received
a letter informing them “that the practice was prescribing
antibiotics at a higher rate than 80%” of their peers [78].

While this “nudge” had a positive effect, the later sent out
“patient-focused information that promoted reduced use
antibiotic use” (sermon, after re-randomization) hat no ef-
fect on antibiotics dispensed [53, 78]. Promising behav-
ioural policy interventions in the context of this study
should promote the desired outcomes of reimbursement
negotiations: more successful agreements (availability),
reached in less negotiation time (time to access), at a cost-
effective (value for money) and sustainable (affordability)
price level (other outcomes see here [28]).
The starting point for policy reforms, using behavioural

science, could indeed be to transfer and adapt behavioural
tools from other policy areas. However, there is probably
no way around developing specific behavioural tools to
solve existing challenges in pharmaceutical pricing. Further
experimental research should investigate interventions that
shift price agreements closer to stated preferences and in-
crease the number of trades realized towards the number
of trades possible. This could stimulate reform efforts in
European markets were price agreements are increasingly
held confidential and thus can neither be analysed on an
actual basis nor be compared to a publicly debated willing-
ness to pay [1, 10, 11, 79, 80].
To judge the usefulness of an experimental approach

to inform policy reforms we will briefly discuss at the
end two potential limitations regarding external validity:
the applicability of the experimental setting (decision
situation) and the transferability of the observed behav-
iour (decision takers) in the experiment to a real world
price negotiation. We will however not review the on-
going debate on validity of economic laboratory experi-
ments in general [27, 81–87].
A central prerequisite for a credible applicability is the

incentive compatibility of the decision situation. While
our survey method was in line with comparable experi-
ments on social preferences in health care [15, 45–50]
we cannot rule out that stated preferences in the first
games might be biased by certain strategic behaviour as
discussed above. However, the optimal price in the offer
game is not affected by any strategic behaviour in the
first game (only the bonus probability is) and any stra-
tegic behaviour in the second game was exactly at the
centre of our interest. The experimental payoffs were in
line with comparable experiments as well [15, 45–50].
The indirect representation of the patient as receiver by a
donation to a cancer patient supporting foundation re-
duces undeniably the applicability of the design. An imple-
mentable and ethically justifiable alternative is to our
knowledge not available. The applicability of the setting
could be further increased, based on existing experimental
evidence. Goal should be to increase its capability to
measure generalizable outcome differences, sensitive to
relevant (effective, implementable) interventions. External
validity of laboratory experiments in general, and social-
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preference games in particular might depend to a great ex-
tent on a relevant context and avoidance of artificiality
[81, 82, 84, 86]. Arlen and Tontrup for example showed in
a series of experiments that negotiators “can mute regret by
trading through institutions that let them share responsibil-
ity with others” [57]. Since negotiators in real world reim-
bursement negotiations, on the selling and the buying side,
usually have to go through approval processes, a shared de-
cision situation in the design could be a promising option
to further increase applicability. Another promising and
very relevant adjustment to the design could be to vary ini-
tial price anchors (different standard of care comparators,
or opening offers from the buyer or seller). To understand
its potential impact on agreed prices overall [14], but also
its potential impact on the share of successful agreements.
The general transferability of the observed behaviour

from laboratory participants to actors in the real world
is equally important as the applicability of the setting.
Main concern is the relevance of specific knowledge and
experience for the task, which is expected to differ be-
tween mean recruited participants in the experiment
versus professional negotiators in the setting of interest.
The impact of trading experience and sophistication

on behavioural biases has been studied using data from
the laboratory as well as field data from financial market
trades, as well as combined data [22, 88–99]. Empirical
studies using real market data generally show that ex-
perience reduces behavioural biases, but biases remain
relevant even for experienced traders [65, 93–100].. Spe-
cifically the disposition effect (tendency to sell wining
positions too early and holding losing positions too
long), linked to regret avoidance, is present in experi-
enced traders as well [93–97, 99–101]. The evidence
from the laboratory is largely based on a series of ex-
periments from List et al. who found that experience
in trading simple objects reduces reluctance to trade
[22, 88–91]. The setting compares the behaviour of
untrained versus experienced field traders in trading
“pins, sports cards and sports memorabilia” [90].
While the linking of laboratory and field is very inter-
esting, it is unfortunately only in very few, specific
markets possible. Further, the simple good transac-
tions analysed lack some very decisive characteristics
compared to other markets, which are known to trig-
ger behavioural effects. To name just three, relevant
in our case:

i) Higher and changing complexity of product
characteristics: Evidence from various experiments
has revealed that sellers and buyers in fact do “tend
to focus on different aspects of traded goods”,
which causes exchange gaps [22, 68–73]. This effect
is expected to be higher in our market, due to the
complexity of actual pharmaceutical therapies and

target indications. The characteristics in a real trade
situation for sports cards or pins on the other side
are likely to be much more comparable and stable,
between lab and field, and much more repetitive
over recurring negotiations.

ii) Higher uncertainty of product value and trade
outcome: Engelmann et al. who replicate and adapt
the results of List et al. identify “trade uncertainty”
as the relevant driver for exchange asymmetries
“which may well be perceived in markets” outside
the laboratory [66]. As they argue, “markets may
not provide sufficient incentives to explore new
strategies that help to overcome exchange
asymmetry, hence the asymmetry persists” [66]..
According to our opinion (and the first authors
own experience from respective reimbursement
negotiations on both sides) the subjects of the
negotiation as well as the relevant rules of the game
itself are often much less constant between each
“reimbursement game” than in other markets. Even
for a specialized company or regulating agency two
consecutive products under negotiation (even in the
same therapeutic area) can differ decisively
regarding body of evidence (value), relevant
comparators (alternative) and price magnitude.
New forms of managed entry agreements add even
more complexity to this [1, 102, 103]. In parallel,
the constant reform efforts in most European
countries [5, 104], combined with the growing
professionalization of regulating agencies, including
internal regulating bodies in the pharmaceutical
companies [105], change the rules of the game on a
recurring basis.

iii) Irreversibility (lack of tradability). Various
experiments have contributed to the better
understanding of regret avoidance and “bad-deal
aversion” [22, 55–57, 67, 106, 107]. Ratan found in
an experiment, where one group of participants
could reverse their decision during 24 h, while for
the others it was final, no valuation gaps in the
group with the option to reconsider, while the
other group revealed reluctance to trade [67].
Normally price agreements reached for official
reimbursement status are finite and cannot be
reviewed for a certain time (or at least not without
considerable legal efforts). Both sides face the threat
that new, relevant information becomes available
after the decision, which could make the quality of
the decision and the negotiation success
questionable. This might again be different of
course in a lot of other markets for simple
commodities where prices can be adjusted without
governmental approval and “bad deals” bought can
be resold.
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iv) Moral valence: Some experiments reported results
that suggest, that trades triggering “moral
responsibility”, as well as public goods, induce
higher valuation gaps [22, 74, 75, 108, 109]. In the
study presented here regulators and sellers reported
a different relevance of involved stakeholders for
their decision (“regulators rated the patient’s
relevance for their decision higher and the own role
lower compared to sellers”, see previous study) [15].
Experienced professionals deal on a daily basis with
their responsibility to attach “a price-tag” to life-
saving treatments. It is possible, that they refrain
much more or fully from a potential morally in-
duced valuation gap. On the other hand, it could
just as well be that the different professional envi-
ronments for buyers and sellers, with selected infor-
mation provided by differing interests of each
principal, lead to different opinions that drive price
expectations apart.

Finally it is important to emphasise, that results from
laboratory experiments have to be complemented and
bridged with non-experimental methods [27, 110]. Com-
pared to the lab-field comparisons in behavioural finance
it might to date be inherently more difficult to collect re-
liable quantitative data on pharmaceutical price negotia-
tions outside the laboratory. There is not only a lack of
data on the course of negotiations (e.g. duration from
first offer to agreement, number of offers exchanged,
etc.) but also of the prices actually negotiated, since
these are in most European countries not publicly avail-
able [1, 10, 11, 79, 80]. Against this background, obser-
vational data collected via expert surveys can serve as
promising complement (see Vogler 2018 who provides a
comprehensive review and guidance on price surveys in
general, including surveys with competent authorities
[111], as well as [11, 79, 80].

Conclusions
The incremental value of new pharmaceuticals as well as
the willingness to pay for an additional, quality-adjusted
life year (QALY) are central in current policy reform de-
bates [1, 5–10, 15]. There is a clear need to comprehend
the capacity of “value-based” pricing policies to impact
societal goals, like timely access, sustainable health bud-
gets, or incentivizing research to improve patient out-
comes [15]. However, not only the pricing methods but
also the reimbursement and pricing processes are sub-
ject to reform demands in this regard [1, 11–15]. The
study presented here aims to enrich the debate from a
behavioural perspective. Since “behavioural economic-
related phenomena may affect price negotiations” for
new pharmaceuticals as they affect professional deciders
in other markets [65, 93–100]. The findings show that

even if average regulators and sellers could agree based
on their stated preferences, a majority of reimbursement
negotiations can still fail due to valuation gaps in indi-
vidual negotiation situations. The societal consequences
differ, related to the price magnitude of the therapies.
The price level of current new oncology treatments leads
to lower patient access, but also lower payer costs, com-
pared to a treatment in a low-price frame.
From a practical behavioural policy perspective, trans-

parent official reporting on negotiation outcome differ-
ences on an entity and treatment area level might serve
as a nudging policy to address potential behavioural
flaws. In addition to transferring behavioural tools from
other policy areas, further experimental research should
investigate how specific interventions can improve reim-
bursement negotiation outcomes for new pharmaceuti-
cals. Promising behavioural policy interventions should
promote socially desirable outcomes, such as availability,
time to access, value for money, affordability and equity.
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a b s t r a c t 

Background: Various forms of value-based pricing policies for new medicines have recently been intro- 

duced in OECD countries. While these initiatives are expected to have a positive impact on societal out- 

comes such as availability, affordability and value for money, scientific evidence on this impact is scarce 

due to confidential agreements. 

Objective: We aimed to assess the impact of value-based policy interventions in price negotiations on 

patient benefit in an experimental setting. 

Methods: An online experiment was conducted ( n = 269). Participants were randomly assigned into 

the active role of either a buyer or seller in two intervention groups (cost-benefit, risk-sharing) and one 

control group. Decisions had real monetary consequences on other participants and through donations to 

a patient association. 

Results: Patient access, benefit and value for money were higher in the cost-benefit group than in the 

risk-sharing group. An available alternative to the agreement led to higher price offers. This effect was 

weaker in the cost-benefit group. 

Conclusions: Outcomes of price negotiations on patient benefit depend on the alternatives available for 

failed or delayed negotiations. A shared but voluntary valuation framework might increase patient access, 

benefit, and value for money. The cost containment effect of risk-sharing agreements may be offset by the 

negative impact on overall patient benefit. Further development of the approach could provide support 

for policy design of pharmaceutical pricing regulations. 

© 2021 The Author(s). Published by Elsevier B.V. 

This is an open access article under the CC BY license ( http://creativecommons.org/licenses/by/4.0/ ) 

1. Introduction 

Over the last two decades, various forms of value-based pric- 

ing policies and managed entry agreements for new pharmaceu- 

ticals have been introduced in OECD countries [1–7] . While these 

initiatives are expected to have a positive impact on societal out- 

comes such as availability (patient access), affordability (budget 

impact) and value for money, scientific evidence in this regard is 

still scarce [ 1–3 , 5 , 8–10 ]. Increasingly confidential price agreements 

make meaningful empirical analyses difficult [ 6 , 11–14 ]. Similar to 

the situation for research in other policy areas (financial markets, 

tax policy, etc.), data from laboratory experiments can complement 

field data [15–20] . This study assesses the impact of value-based 

policy interventions in pharmaceutical price negotiations on soci- 

etal outcomes in an experimental setting. 
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1.1. Value-based pricing policies 

Value-based pricing (VBP) for pharmaceuticals can be under- 

stood as authorities’ practice of setting the price of a new pharma- 

ceutical product “based on the measured and quantified ‘value’ […] 

that patients and health systems attribute” to it, “usually assessed 

through health technology assessment (HTA) or economic evalua- 

tion” [ 6 , 21–23 ]. However, there is still neither a widely accepted 

definition for VBP nor a generally accepted definition of value in 

the context of pharmaceuticals [ 6 , 8 , 21 , 24 ]. The main promise of 

VBP is that it can encourage the creation of value for money and 

promote access to innovative therapies while reducing costs for 

therapies with limited added value at the same time [ 1 , 12 , 25 ]. 

Implementing it has proven to be challenging with a heteroge- 

neous picture of VBP systems in Europe [ 6 , 13 , 26 ]. A key challenge 

is to first establish a value framework, including the definition 

of value components and how they should contribute to decision 

making [26–28] . Most countries using HTA apply elements of cost- 

effectiveness and/or cost-utility analysis, combined with explicit or 

implicit thresholds [26–31] . However, it remains difficult to deter- 
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mine which value components contribute how much to the final 

agreed reimbursement prices in the currently implemented VBP 

systems [ 12 , 26 , 27 , 32–38 ]. 

1.2. Managed entry agreements 

A major challenge is that the value parameters of new thera- 

pies that drive cost-effectiveness or budget impact are often un- 

certain at market entry [ 2 , 4 , 9 , 39 , 40 ]. A recent study found for the 

majority of 134 novel cancer therapies approved between 2009 

and 2016 in the European Union that the survival benefit for pa- 

tients was less than three months and the knowledge on clini- 

cal benefit at the time of approval was scarce [41] . Against this 

background, various forms of managed entry agreements (MEAs) 

have been implemented over the past twenty years in two-thirds 

of OECD/EU countries [ 2 , 3 , 42 , 43 ]. An MEA is “an arrangement 

between a manufacturer and payer/provider that enables access 

to (coverage/reimbursement of) a health technology subject to 

specified conditions” [44] . The term MEA is commonly used to 

describe the overarching concept, but a variety of other terms 

are used in the literature, with a majority of them using risk- 

sharing agreements synonymously to MEA [ 2 , 5 , 43 , 45 , 46 ]. MEAs 

are expected to address post-licensing uncertainty and facilitate 

patient access to new treatments [ 2 , 4 , 9 , 39 , 45 ]. Uncertainties ad- 

dressed relate to clinical and cost-effectiveness, real world utiliza- 

tion and treatment population, as well as budget impact [ 2 , 39 , 43–

45 ]. The various forms of MEA can be divided into financial- 

based and health-outcome-based agreements [ 1 , 2 , 5 , 39 , 43 , 45 , 47 ]. 

The share of outcome-based agreements is, however, still small 

[ 2 , 3 , 43 , 4 8 , 4 9 ]. Amongst many other factors, the long and com- 

plex negotiations are described as one of the challenges of MEAs 

[ 1 , 5 , 8 , 9 , 42 , 43 , 45 , 50–52 ]. 

1.3. Reimbursement negotiations 

Although pharmaceutical prices are regulated in most OECD 

countries through public policies [7] , this does not imply that the 

effective prices for new therapies can be conclusively derived from 

any price mechanism. The pricing of patent-protected, prescription 

pharmaceuticals is ambiguous for several reasons [ 12 , 19 , 53–59 ]: 

First, it takes place mostly in a bilateral monopoly. Second, the 

product characteristics are complex, often uncertain and promise 

not only individual but also overall societal benefits, which is a 

public good. Third, in many countries, the demand side is divided 

into three (patient, prescribing physician and payer) or even four 

parties (in countries where the payer is different from the gov- 

ernment price setter). This background implies, on the one hand, 

that the pricing of new therapies relies on the “explicit and im- 

plicit allocation of power to set prices”, since there is not one 

but a range of possible prices in a bilateral monopoly where both 

parties are better off with an agreement than without [ 12 , 59–62 ]. 

Pharmaceutical companies may thus tactically demand list prices 

that do not correspond to the value of a product [ 58 , 63 , 64 ]. On 

the other hand, both parties have to perform a complex assess- 

ment of the benefits and (opportunity) costs of an agreement at a 

high level of uncertainty [ 19 , 58 ]. Different perceptions of the clin- 

ical value by the industry and the price setting authority may be 

inherent in reimbursement negotiations [ 58 , 63 , 65 ]. The monopo- 

listic market setting and an “unavoidable uncertainty around value 

measurement and aggregation” seem to be the reason why prices 

of mew medicines can only partly be explained by factors such as 

clinical benefit or population size [ 32 , 33 , 36–38 , 63 , 64 , 66 ]. Complex 

reimbursement negotiations may, however, lead to delayed avail- 

ability of new, lifesaving treatments for patients [ 1 , 4 , 43 , 45 , 67–74 ]. 

Not surprisingly, the pricing process itself has become the subject 

of policy reform discussions [ 1 , 6 , 12 , 13 , 19 , 35 , 75–77 ]. 

1.4. Behavioural perspective 

In recent decades, behavioural economic heuristics and find- 

ings have impacted public policy analysis and implementation in 

many countries and policy areas, including health care [ 15 , 78–

84 ]. While earlier experimental research had a more generic inter- 

est in how individuals deviate from neoclassical decision making 

[ 79 , 85–88 ], more recent experiments shed light on how individuals 

make health-related decisions that affect patients and third-party 

payers [ 19 , 20 , 89–96 ]. Although evidence from laboratory popula- 

tions has limitations [ 15 , 97–103 ], it has been shown that find- 

ings can be reproduced in experienced and professional individ- 

uals [ 91 , 95 , 96 , 104–113 ]. Laboratory experiments can complement 

field experiments and nonexperimental research [15–20] . This is 

particularly promising in our case, as field data on pharmaceuti- 

cal price negotiations are limited due to confidentiality and coun- 

try specifics [ 6 , 11–14 , 20 ]. From a practical perspective, the experi- 

ences gained in other policy areas with policies that aim to alter 

biased behaviour without restricting freedom of choice are of in- 

terest [ 78 , 83 , 114–117 ]. 

1.5. Objective 

The aim of this study is to assess the impact of two value-based 

policy interventions on the societal outcomes of price negotiations 

regarding patient benefit. We operationalize two behavioural pol- 

icy interventions related to VBP and MEA: a voluntary valuation 

framework (cost-benefit key figure) and a mandatory (outcome- 

based) risk-sharing scheme. Of interest is the capacity of the two 

value-based interventions to influence potential behavioural biases 

of the negotiation setting between buyers and sellers that affect 

negotiation outcomes. 

The study contributes to the growing literature on reimburse- 

ment negotiations. First, there is little empirical evidence to date 

on the societal impact of reimbursement negotiations, which we 

specifically address in our experimental setting. Second, neither 

theory nor the manifold applications of behavioural research to po- 

litical practice have turned their attention to pharmaceutical price 

regulation in the past [78–84] . The OECD suggests in the field of 

environmental policy that “policy-makers should be interested in 

how different bargaining rules and protocols affect behaviour and 

outcomes” [104] . This could also apply to the pricing of pharma- 

ceuticals, where “several behavioural economic-related phenomena 

may affect price negotiations […] between pharmaceutical ‘buy- 

ers’ and ‘sellers’” [76] . According to our literature review, however, 

there have been no experimental contributions to date on policy 

interventions in reimbursement negotiations [ 8 , 19 , 20 ]. Against this 

background, we understand our study as a bridge between the dis- 

course of behavioural economics and the reform debate around 

pharmaceutical pricing policies. 

2. Materials and methods 

2.1. Design 

2.1.1. Design overview 

Our design builds on two previous studies in which social pref- 

erences in reimbursement negotiations for new pharmaceutical 

products [19] as well as the impact of negotiations on societal out- 

comes [20] were investigated. In contrast to the previous experi- 

ments, the central interest of the present study lies in the effect of 

value-based interventions on negotiation outcomes. Moreover, this 

takes place in situations with uncertain patient benefit. The design 

is intended to link experimental research with policy reform de- 

bates. 
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Fig. 1. Experimental setting 

v: patient benefit; y S : selling price offer; y B : buying price offer; y 
∗: agreed price (average of both final offers); w S : salary from investor to seller; w B : salary from payer to 

buyer; i: investment costs. CHF: Swiss Francs. During the time the experiment was conducted, one Swiss Franc corresponded on average to 1.05 US Dollars or 0.94 Euro. The 

envelope represents the uncertain patient benefit, containing a donation to the patient association. In case of an agreement (y B ≥y S ) the patient benefit is revealed, transferred 

to the patient association and the payer must pay the agreed price (y ∗) to the investor. Appendix 1 provides further details on the experimental design. Illustration adapted 

from [19] . 

Various factors that influence the outcome of negotiations have 

been described in the literature. The best documented are the al- 

ternative to a negotiated agreement, the first offer effect, anchoring 

effects in general, and trade-inhibiting valuation gaps, all of which 

have been studied in the laboratory and in the field [ 88 , 118–122 ]. 

Our study builds on these findings as follows: Regarding the chal- 

lenges of VBP, a possible anchoring effect of existing treatment 

alternatives is of particular interest. This is because the current 

(standard of) care options are usually a major factor in determin- 

ing the added value and thus the value-based price of a new treat- 

ment option [ 1 , 12 , 26 , 75 , 123 ]. There remains, however, as described 

above, an inherent room for negotiation in VBP, especially due to 

uncertain value parameters [ 12 , 66 ]. In the present experiment, ne- 

gotiators had to decide on the final price offer for a new option 

to generate patient benefit compared to different existing alterna- 

tives. The option to be negotiated was designed in such a way that 

an improvement in patient benefit could be expected in almost all 

games, whereby the outcome was uncertain and additionally de- 

pendant on the final offer of the negotiating partner. 

The general setting ( Fig. 1 ) is based on and influenced by a 

combination of experimental designs used in the past to assess 

physicians’ treatment decisions on patient benefit [89–96] with a 

third-party payer [ 93 , 94 , 96 ], valuation gaps between sellers and 

buyers [ 88 , 124 ], and health insurance choices under uncertainty 

[125–128] . For the first part of the experiment, participants were 

randomly assigned into six groups of equal size ( Table 1 ) to play 

the active role (negotiator) of either buyer or seller in three dif- 

ferent treatment groups (two intervention groups and one control 

group). For the second part, they were again randomized within 

their intervention group into the passive role (funder) of either 

payer or investor. 

The participants were introduced to price negotiations in a real 

opportunity to improve patient benefit. This included information 

on the monetary consequences of their decisions as well as on the 

parallels between the experimental setting and real-world price 

negotiations for new medicines (contextual framing, see details in 

Appendix 1 ). They were informed that one of their pricing deci- 

sions would be randomly selected for implementation at the end 

of the experiment and have real consequences not only for them- 

selves but also for other participants (payoffs for payers and in- 

vestors) and through donations to a cancer patient charity as a 

proxy for patient benefit. They were also informed that their sub- 

sequent role as payer or investor would be independent of their 

initial role as buyer or seller. 

2.1.2. Decision situation 

Participants had to sell or buy a sealed envelope with a dona- 

tion to the patient association of an uncertain amount. The value of 

the donation (v) was known to lie between CHF 0 and 10 per enve- 

lope. The envelope was opened at the end of the experiment to re- 

veal its true value for patients. In each game, sellers received (vir- 

tually respectively symbolically) an envelope from their investors. 

Participants in both roles were told to decide on a price for the en- 

velope ( Table 1 ). In the first game, their maximum willingness to 

pay (buyers) respectively minimum willingness to accept (sellers) 

for the envelope was asked, without considering a counteroffer. In 

the following games 2 to 7, they had to make final price offers to 

a counterpart for envelopes with the same expected contents. If 

they agreed on a price (y B ≥y S ), the payer had in consequence to 

pay the agreed price (y ∗, average of both offers) to the investor, 
and the patient association would receive the as-yet-unknown do- 

nation in the envelope ( Fig. 1 ). If no agreement could be reached, 

the transaction was not executed. In five of the six offer games 

(games 3 to 7), however, an alternative to the negotiated envelope 

was available with a known price and patient benefit, which was 

transacted if the negotiation failed (details see Table A1, Appendix 

1). The players were paid a salary for solving the task, which was 

determined in the second part of the experiment by their princi- 

pal (payer for the buyer, investor for the seller) depending on the 

outcome of the negotiation ( Fig. 1 ). 
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Table 1 

Number of subjects randomly assigned to the treatment groups. 

Part/stage Game Setting Incentive Decisions taken by group (and subjects n assigned) 

Random assignment 

CONTROL 

GROUP C 

TREATMENT GROUP A TREATMENT GROUP B 

Intervention None Risk-sharing Cost-benefit 

Group 1 Group 2 Group 3 Group 4 Group 5 Group 6 

First part: active role (negotiator) Buyer Seller Buyer Seller Buyer Seller 

Stage 1: 

reservation price 

(x) 

Game 1 

Autonomous 

Fixed salary WTP (60) WTA (60) WTP (62) WTA (63) WTP (62) WTA (60) 

Stage 2: 

price offers (y) 

Game 2 to 7 Interactive Salary from 

principal 

Offer (60) Offer (60) Offer (62) Offer (63) Offer (62) Offer (60) 

New random assignment New random assignment New random assignment 

CONTROL 

GROUP C 

TREATMENT GROUP A TREATMENT GROUP B 

Group 7 Group 8 Group 9 Group 10 Group 11 Group 12 

Second part: passive role (funder) Payer Investor Payer Investor Payer Investor 

Stage 3: 

salary for agent 

(w) 

Game 8 

Autonomous 

Final game 

capital 

Salary (60) Salary (60) Salary (62) Salary (63) Salary (61) Salary (61) 

WTP: willingness to pay; WTA: willingness to accept. Appendix 1 provides further details on the experimental design. 

2.1.3. Interventions 

Treatment group A (risk-sharing, RS): In addition to an agree- 

ment on price, the negotiators in this group also had to agree 

on a minimum of the resulting patient benefit (unknown dona- 

tion). The seller’s promised minimum had to be equal to or higher 

than the minimum requested by the buyer. If the negotiating par- 

ties could not agree on a common minimum despite agreeing on 

the price, the negotiation failed. If the negotiation was successful 

but the final donation for the patient turned out to be below the 

agreed minimum benefit, the agreed price was cut in half. This 

scheme was implemented to simulate a simplified version of a 

risk-sharing agreement in real-world reimbursement negotiations. 

It allowed for the anticipation of reduced revenue or cost and re- 

lated compensation via higher prices, as is expected for the real- 

world setting, where performance at the population level should 

rarely be zero [ 5 , 12 , 129 , 130 ]. A recent study found for Sweden that 

refunds of implemented MEAs were overall approximately 50% of 

total sales [39] . 

Treatment group B (cost-benefit, CB): Players were introduced 

to the (simplified) concept of the “cost-effectiveness ratio”, i.e., 

the ratio between the offered (or agreed) price and the expected 

(or final) effect for the patient. The term and concept of “cost- 

effectiveness” was used in the experiment due to its reference to 

corresponding policy instruments in real world. Since the patient 

benefit was monetised, “cost-benefit” is used for the analysis and 

interpretation of the results. For each decision, in addition to the 

price (y), negotiators had to enter an estimate of the donation 

(v) in the closed envelope. The cost-benefit of their pricing deci- 

sion (y/v) was automatically calculated and shown for each price- 

benefit pair. It was up to the participants to decide whether to take 

this additional information into account in their decision. 

2.2. Basic assumptions and hypotheses 

The basic assumptions regarding the behaviour of the partici- 

pants are based on the behaviour model described in Appendix 2 . 

The model is supported by robust experimental evidence show- 

ing that “individuals take into account the welfare of all parties”

and that “non-selfish preferences are the rule rather than the ex- 

ception” [ 20 , 94 , 131–135 ]. Rational buyers or sellers will maximize 

their social utility considering the utility of all involved stakehold- 

ers, including their own salary as well as the patient’s, the payer’s, 

and the investor’s utility, with a respective weighting. They further 

prefer an agreement, expect the same for their counterpart and 

state price offers which allow an agreement. Hence, mean nego- 

tiators can agree on a price with a buying price offer (y B ) equal 

to or higher than the selling offer (y S ) (Null hypothesis 1). Further, 

the available alternative (y 0 , v 0 ) to an agreement has no impact on 

the price offer y (Null hypothesis 2a). This could change for the 

last two offer games, where players might prefer the available al- 

ternative due to its expected higher return for the investor (see 

Table A1 ). Or in the last offer game, where the expected patient 

benefit is higher for failed negotiations. If the alternative affects 

the price offer (hypothesis 2a rejected), the effect does not differ 

between treatment groups (Null hypothesis 2b). Since neither role 

needs to adjust its price offer due to the two interventions, based 

on the assumptions and payoff design. 

The negotiation outcomes of interest are reimbursement prices 

(y’) and patient benefit (v’). The underlying model implies that 

these do not differ between treatment groups (Null hypotheses 3a 

and 3b). By comparing the reimbursement price with the expected 

patient benefit, we obtain the cost-benefit ratio (y’/v’) of success- 

ful negotiations. The reciprocal value (v’/y’) can be interpreted as 

“value for money” representing the donation for the patient asso- 

ciation per 1 CHF transferred from the payer to the investor. The 

mean value for money does not differ between treatment groups 

(Null hypothesis 3c). 

2.3. Statistical analysis 

First the potential for price agreements (hypothesis 1) and the 

impact of the available alternative (hypothesis 2) were tested by 

analysing stated price offers ( t -tests, Mann-Whitney U -test and hi- 

erarchical linear regression). In a second step, participants and 

their offers were randomly matched into pairs to determine and 

analyse negotiation outcomes (hypothesis 3). The random pairing 

was repeated for a representative sample of variations (hypothesis 

was rejected if a majority of > 50% of variations were significant 

using t -tests and U -tests). Appendix 3 provides details on the sta- 

tistical methods. 
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Fig. 2. Price offers: potential for negotiation success and impact of the available 

alternative 

n = 269 met the inclusion criteria ( Appendix 3 ) with n = 87 for treatment group 

A (risk-sharing), n = 86 for treatment group B (cost-benefit) and n = 97 for treat- 

ment group C (control group). Games marked with “x ”: mean buyers’ price offer 

significantly lower than mean sellers’ price offer (y B < y S with p < 0.01, except game 

3 in group A with p < 0.05); hence, no trade was possible between mean negotiators 

with no patient access to negotiated option (see details in Figure A38 , Appendix 4 ). 

Games marked with a tick (“
√ 

”): agreement possible with y B ≥y S ( p > 0.05). Differ- 

ences were examined using both t -test and Mann-Whitney U- test for independent 

samples. The significance results presented were identical for both tests. In game 2 

no alternative was available if the negotiation failed (played twice). In game 3 to 7 

an alternative was available with (patient benefit v 0 / price y 0 ): CHF 1/3, 2/5, 3/6, 

4/7, 6/8. See Table A1 , Appendix 1 for parameters per game. CHF: Swiss Francs. 

2.4. Study population 

The online experiment ( n = 367) was conducted with Swiss 

university students recruited over the Registration center for Study 

Participants of the University of Zurich and the Swiss Federal In- 

stitute of Technology in Zurich. Appendix 1 provides details on the 

experimental protocol including an overview over all games played 

( Table A1 ). 

3. Results 

3.1. Potential for negotiation success (patient access) 

Looking at groups overall first, the average negotiators in the 

risk-sharing and control groups were only able to reach agreement 

in the negotiation without an alternative (y B ≥y S not rejected with 

p > 0.05 in game 2, round 2, y B < y S in all other games with p < 0.01, 

RS game 3 p < 0.05, Fig. 2 ). In contrast, the offers of the negotiators 

in the cost-benefit group allowed an agreement in all offer games, 

apart from the last two with an alternative (null hypothesis 1 re- 

jected with y B < y S at p < 0.01, all other games y B ≥y S with p > 0.05). 

3.2. Impact of the available alternative (comparator) 

The available alternative to an agreement had a significant in- 

fluence on the negotiators’ price offer (null hypothesis 2a rejected, 

Fig. 2 ). The value for money of the alternative positively affected 

the offers ( p < 0.01, regression model 1, Table A7 , Appendix 4 ). Sim- 

ilarly, the expected incremental patient benefit or additional cost 

of the negotiated option had a negative impact on the offers 

( p < 0.01, model 2 and 3). This effect differed between treatment 

groups, as indicated by a lower sensitivity to the available al- 

ternative in the cost-benefit group (null hypothesis 2b rejected 

at p < 0.05). The regression model with the alternative value for 

money as predictor had the highest predictive power ( Appendix 4 ). 

3.3. Negotiation outcomes 

Expected reimbursement prices (y’) were lower on average in 

the risk-sharing group than in the control group (null hypothe- 

sis 3a rejected with y ̅’ Control > y ̅’ RS at p < 0.05, Fig. 3 ). The other 

price differences were not significant ( p > 0.05). The expected pa- 

tient benefit (v’) was higher in the cost-benefit and control group 

than in the risk-sharing group (null hypothesis 3b rejected with 

v ̅’ CB > v ̅’ RS at p < 0.05, v ̅’ Control > v ̅’ RS with p < 0.05). Differences 

between the cost-benefit and control groups were not significant 

( p > 0.05). The value for money (v’/y’) was higher in the cost- 

benefit group than in the risk-sharing group ( p < 0.05). The other 

differences were not significant ( p > 0.05). Finally, the overall re- 

alised value for money was also significantly lower in all groups 

than implicitly preferred in the reservation price game ( p < 0.01, 

Appendix 4) . 

4. Discussion 

To evaluate the results, it is necessary to define a “desirable”

outcome from a societal perspective. In the presented experiment, 

it was – in contrast to the real world – possible to analyse all care 

options and the entire benefit distribution. For this reason, an over- 

all cost-benefit analysis is appropriate. The introduced indicator of 

the overall value for money (as an inverse of the cost-benefit ratio) 

represents a neutral measure for assessing the outcome of negoti- 

ations from a societal perspective. It considers the distribution of 

the monetarized value to all actors involved. Neither intervention 

nor any of the alternatives available should tempt rational negotia- 

tors to reduce value for money. Consequently, the effectiveness of 

a policy intervention can be measured by its impact on value for 

money. 

In summary, the results of the experiment show that both the 

available alternatives in terms of patient benefits and the value- 

based interventions influence the success (patient access) and 

value for money of price negotiations. This is an important find- 

ing, as both public authorities and the pharmaceutical industry ex- 

pect value-based pricing to improve access to innovative therapies 

accompanied by improved value for money (to incentivize sustain- 

able, effective R&D) [ 1 , 12 , 13 , 25 , 75 , 136 , 137 ]. At the same time, they 

express concerns about timely access to essential new therapies for 

patients [ 1 , 4 , 12 , 68 , 72–75 , 138 , 139 ]. 

In the experiment negotiators in all groups adjusted their price 

offers in reaction to an available alternative, while this effect was 

less strong in the cost-benefit group. Based on existing evidence 

from economic experiments, the reason for the effect might be 

that the alternative served as a (biasing) anchor for the pricing de- 

cision, as has been found in other studies and is discussed for ini- 

tial price offers for pharmaceuticals [ 75 , 76 , 87 , 88 , 104 , 140–142 ]. The 

impact of the policy interventions can also be linked to available 

evidence. Various economic experiments have shown that sellers 

and buyers “tend to focus on different aspects of traded goods”, 

which can lead to gaps between price offers [ 20 , 88 , 143–148 ]. The 

decision situation in the experiment, like pharmaceutical price ne- 

gotiations in the real world, has a much higher complexity than 

other trade interactions [20] . This might further increase biases 

due to regret avoidance (“bad-deal aversion”) [ 88 , 149–154 ] and 

trade uncertainty in general [ 66 , 67 ]. However, existing evidence 

also shows that participants in experiments show efficiency con- 

cerns and use heuristics to make decisions [ 93 , 126 , 133 , 155 ]. In this 

regard, the cost-benefit concept might help negotiators reduce the 

complexity of the decision situation and align their decisions in 

opposite roles towards a shared key figure. In addition, negotiators 
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Fig. 3. Negotiation outcomes: mean of means over all pairing variations 
∗∗ Difference between treatment groups significant at p < 0.01 for the majority of variations ( > 50%), 
∗ Difference between treatment groups significant at p < 0.05 for the majority of variations ( > 50%), 

( ∗) Significance level different between t -test and U -test. Differences were examined using both t -test and Mann-Whitney U -test for independent samples. The significance 

results presented were identical for both tests, except for reimbursement prices between group A and C ( p < 0.01 with t -test, p < 0.05 with U -test), reimbursement prices 

between group A and B ( p < 0.05 with t -test, p > 0.05 with U -test) and patient benefit between group A and B ( p < 0.01 with t -test, p < 0.05 with U -test). Grp A: risk-sharing 

group (RS), Grp B: cost-benefit group (CB), Grp C: control group (Control). Detailed results see Table A8 and Table A9 , Appendix 4 . Amounts displayed are in Swiss Francs 

(CHF). 

might “be more concessionary” due to a “positively framed” value- 

based key figure [131] . Apart from the latter, the shared concept 

could thus not only help to increase the success rate (role-related 

effect) but also shift the focus from the comparator’s nominal price 

towards the value-based key figure and therefore reduce potential 

anchoring effects. 

The introduction of a mandatory risk-sharing scheme (RSA) 

might have the opposite effect. The much higher decision com- 

plexity, combined with the need to consider a (“negative”) default 

risk rather than a (“positive”) value-based key figure, might in- 

crease the biasing impact of trade uncertainty and regret avoid- 

ance. RSA could still be of interest to payers for cost containment 

if uncertainty about the incremental real-world benefit of a new 

therapy is high. The risk-sharing group in our experiment real- 

ized lower reimbursement costs for the population overall. How- 

ever, these agreements come at a “price”: the negative impact on 

overall patient benefit seems to outweigh the positive cost con- 

tainment effect, which leads to a lower overall value for money. 

Even if clear performance criteria are verifiable and enforceable 

(which is often difficult in practical applications), an improved 

cost-benefit does not seem guaranteed due to negative behavioural 

effects. The result differs from previous analyses that ignored price 

negotiation and negotiation success, impacting access [ 9 , 156 ]. They 

confirm earlier theoretical considerations that welfare is reduced 

when prices are negotiated in the presence of (rather than be- 

fore) a risk-sharing regulation or, generally, when costs are low for 

over-treated patients [ 129 , 157 ]. However, this by no means implies 

that financial schemes should be preferred over health outcome- 

based schemes. On the contrary, coverage with evidence develop- 

ment (CED) might have a positive impact on value for money in 

the long-run whenever patient benefit is subject to a high level of 

uncertainty. If combined with value-based price reviews at regular 

intervals CED could ensure that comparators (anchors) for future 

therapy options are up-to-date and not overstated. Re -evaluation of 

VBP decisions and their evidence as recommended by WHO, could 

address concerns that current MEAs might lead to higher list prices 

while not sufficiently incentivising manufacturers to collect rele- 

vant evidence [ 22 , 130 , 158 ]. 

What should decision-makers on the side of the authorities 

(payers) and the pharmaceutical industry do, assuming that the 

strategic goals of their organisations are really geared towards im- 

proving patient access and value for money (and not just on profit 

or budget impact)? They should facilitate negotiations in which 

agents focus on price offers based on a common valuation frame- 

work. Internal price guidelines should be stated relative to the in- 

cremental value, rather than just anchoring nominal target prices. 

To approximate divergent value assumptions in price negotiations, 

regulators together with the industry should aim at a common 

value framework with extended value components (e.g., consider- 

ing reduction of uncertainty, severity of disease, etc.), in line with 

recent proposals [ 28 , 159–161 ]. 

Limitations 

Finally, some methodological remarks, summarising the consid- 

erations in our previous studies [ 19 , 20 ]. Findings from behavioural 

economics have led to manifold applications in public polices in 

general and health care in recent decades [ 15 , 78–84 ]. However, 

the debate on the validity of economic laboratory experiments is 

still on-going [ 15 , 97–103 ]. Methodological concerns can relate to 

the applicability (decision situation) or transferability (behaviour of 

agents) of experimental findings to real-life situations [20] . There 

are differences between negotiation settings, as well as between 

negotiators’ skills (students versus professionals). Nevertheless, we 

consider the new approach and the initial results to be relevant 

for further research in the regulation of pharmaceutical price ne- 

gotiations: On the one hand, empirical studies have addressed the 

influence of experience in experiments. For example, in financial 

markets, laboratory and field experiments have investigated dif- 

ferences between inexperienced and experienced traders, showing 

that experience can reduce behavioural bias, while distortions re- 

main relevant amongst experienced traders [ 20 , 104–112 ]. This has 

also been shown for bounded rationality and distributional prefer- 

ences in experiments comparing physician and student populations 

[ 15 , 91 , 95 , 96 , 113 ]. On the other hand, the observed role-related dif- 

ferences and anchoring effects are likely linked to trade uncertain- 
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ties and related anticipated regrets, which cannot be fully elimi- 

nated by market experience [ 149–152 , 162 ], at least not in markets 

where both the objects of negotiation and the relevant rules of the 

game are complex and less stable compared to repetitive transac- 

tions of simple goods [ 19 , 20 ]. 

Finally, it must be noted that the decision situation of the 

present experiment involved more complexity than in other labo- 

ratory experiments. This complexity of the decision situation con- 

sidering different parties and an uncertain product value was nec- 

essary for the transfer to the real-world setting. However, follow- 

up experiments are necessary to determine more precisely the fac- 

tors influencing the observed behaviour. To understand whether 

the behaviour is consistent with assumptions and instructions (in- 

ternal validity) and transferable to the real-world decision situation 

(external validity). 

5. Conclusions 

Value-based pricing for new medicines is expected to improve 

patient access and value for money. However, outcomes of value- 

based price negotiations depend on the alternatives available for 

failed or delayed negotiations. The use of a shared, voluntary val- 

uation framework seems to have a mitigating effect on offer gaps 

and anchoring effects of comparators. This can increase the over- 

all value for money as well as patient access and benefit. Manda- 

tory performance-linked agreements come at a price: the positive 

cost containment effect could be outweighed by the negative im- 

pact on overall patient benefit with a lower value for money from 

the population’s point of view. From a behavioural perspective, re- 

imbursement negotiations should focus on value-based price of- 

fers rather than performance conditions. To “manage the entry” of 

new therapy options with uncertain incremental real-world bene- 

fit, price agreements should include mandatory evidence develop- 

ment combined with predefined value-based price reviews rather 

than performance-linked guarantees. 

Empirical evidence on the societal impact of pricing policies 

for new patent-protected medicines is very limited [8] . This not 

only because it is difficult to account for country-specific charac- 

teristics, other parallel policy measures, economic and technolog- 

ical developments, etc. [8] But above all, because in many coun- 

tries the prices for new, innovative medicines are agreed confiden- 

tially [ 6 , 11–14 ]. Against this background, laboratory experiments 

are a promising complement to expert surveys in the field (see 

e.g. [ 11 , 13 , 14 , 163 ]) and offer the possibility to test policy interven- 

tions in the sense of a “wind tunnel” under controlled conditions 

[ 15 , 164 , 165 ]. The new approach presented can thus make an im- 

portant contribution to policy research related to ongoing reforms 

of pharmaceutical pricing policies. 
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CHAPTER 1: Appendix 1 – overview literature review on pharmaceutical pricing 
policies 

The original systematic literature review is described in Chapter 2. For Chapter 1 the litera-
ture review was updated as follows: a) identification (electronic database: PubMed, key-
words: see Table A1), b) abstract screening (in difference to original research, essayistic 
contributions included as well, see Table A2), c) research categorization (based on abstract, 
full text if abstract inconclusive, categories adjusted for broader overview, see Figure 2 and 
Table A3). d) Assessment of risk of bias and e) qualitative synthesis were not updated. Figure 
A1 shows the updated PRISMA study flow [325]. 

Figure A1: Literature review on pricing policies, study flow (PRISMA diagram) 

 
1: 4 studies were added manually because they were cited by at least one of the included systematic reviews. DB: databases; 
Figure adjusted from Wettstein & Boes 2019 [1]. 
  

Original search 2005 - 2018 Aug (Chapter 2): 
Records identified in PubMed, Medline, Sco-
pus, Web of Science & other DBs searching 
titles, abstracts & keywords (n=1265)1 

Update 2018 Aug - 2021 Jun (Chapter 1): 
Records identified in PubMed searching titles, 
abstracts & keywords (n=368) 

Included for initial abstract screening  
followed by text screening if abstract inconclu-
sive (n=1234) 

Excluded duplicates 
(n=399) 

Excluded after abstract 
screening (n=864) 

1 Excluded if focus on non-OECD countries, not classified as high 
income economy (World Bank) for analysed time frame 

2 Excluded if focus not on pharmaceuticals (e.g., providers) 
3 Excluded if focus not on national pricing policy/regulation 
 3b excluded if focus on situation in free pricing or emerging cash 

market (e.g., US, Mexico) 
 3c excluded if focus not on national but external/international ef-

fect (on other systems) 
3d analysis focusing on demand side only (e.g., co-payment) ex-
cluded 

4 Excluded if focus on off-patent (generic/biosimilar) market 
5 Excluded as outdated, if analysed regulatory framework deci-

sively changed since publication 
6 Excluded for "low evidence" if journalistic summary or comment 

Included for initial research categorization 
(n=370) 

1 Method: 
P1: Quantitative retrospective analysis 
P2: Qualitative analysis 
P3: Essay, comment, synthesis 
P4: Theory-driven economic analysis 
P5: Other theory-driven analysis 
P6: Prospective, controlled analysis  

2 Objective (focus of publication): 
2a independent variable  policies, prices, other 
2b dependent variables  see Appendix 1 of Chapter 2 

b) Abstract screening: exclusion criteria for categorization 

c) Research Categorization (Chapter 1): 

New records with appropriate research 
method (P1, P5) and object (Policy > Out-
come) included for full-text screening (n=23) 
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Table A1: Literature review on pricing policies, search strategy  
(last update only, as per 4 July 2021) 

Database Time frame and key words Results 
PubMed 2018/08/28:2021/07/01[Date Publication] AND (("pharmaceutical"[Ti-

tle/Abstract] OR "pharmaceuticals"[Title/Abstract] OR "medicine"[Ti-
tle/Abstract] OR "medicines"[Title/Abstract]) AND ("pricing"[Title/Ab-
stract] OR "prices"[Title/Abstract] OR "price"[Title/Abstract]) AND ("poli-
cies"[Title/Abstract] OR "policy"[Title/Abstract] OR "regulation"[Title/Ab-
stract] OR "negotiation"[Title/Abstract] OR "negotiations"[Title/Abstract] 
OR "risk sharing"[Title/Abstract] OR "managed entry"[Title/Abstract]))) 
NOT ("generics"[Title/Abstract] OR "generic"[Title/Abstract]) 

368 

Details on the search strategy of the original literature review are provided in Chapter 2.2 and its Appendix 1. 

 

Table A2: Literature review on pricing policies, results abstract screening 
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First searches (2017) 1028 322 706 147 21 210 70 9 0 36 493 213 
Updates (2018, 2021) 605 77 528 134 20 187 29 0 0 1 371 157 
Overall 1633 399 1234 281 41 397 99 9 0 37 864 370 
 Sequential test (only one criterion possible)  

Details on the abstract screening results of the original literature review are provided in Chapter 2.2 and its Appendices 1 and 2. 
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Table A3: Literature review on pricing policies, results research categorization 

Focus of publication  Method category 
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Policies Policy (descriptive) 16 36 106 21   179  
 Policy > Access* 8 3 2    13  
 Policy > Behaviour  3  3 1 2 9  
 Policy > diverse 10 4  3   17  
 Policy > Equity    1   1  
 Policy > Expenditures 8 2 1 4   15  
 Policy > Health outcome    1   1  
 Policy > Invest (R&D) 5 1 5 7   18  
 Policy > other   1    1  
 Policy > Prices 28 4 2 9   43  
 Policy > Usage** 1      1  
 Policy > Usage** & Exp 3      3  
 Policy > Welfare*** 2   9   11  
 Policy process (other) 1      1  
  82 53 117 58 1 2 313 85% 

Prices  21 7 9 3   40 11% 

Other  7 5 5    17 5% 

Total  110 65 131 61 1 2 370 100% 
in percent  30% 18% 35% 16% 0% 1% 100%  

 

Figure A2: Historical development of the published literature on pharmaceutical pricing 
policies 

 
Based on the literature review performed, described in this Appendix 1.  
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Table A4: Literature review on pricing policies, retrieved records 
See following pages. 
Duplicates in original search (2016) already removed. Table adjusted from Wettstein & Boes 2019 [1]. 



CHAPTER 1, Appendix 1, Table A4: Literature review on pricing policies, retrieved records Wettstein, D.J. (2021).
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Conclusions Method category ID Title Author (sorted, Updates separate) Details Date PublDate PublYear
10 20160828 OECD iLibrary y y Policy (descriptive) P2: Qualitative analysis Pharmaceutical Pricing Policies in a Global Market  (OECD) OECD create date:2011 2011 2011

2 20172131 Scopus y y n Erratum: Perceptions of general practitioners towards pharmaceutical price war and assessment medicines price variation among general practitioner          [No author name available] Journal of Medical Marketing 2015
2 20172131 Scopus y y Policy (descriptive) P3: Essay, comment, synthesis EU judges overturns Rx price fixing: Foreign consignors must not abide by the Pharmaceutical Price Ordinance [Das eugh-urteil: Eu-Richter kippen Rx-Pr         [No author name available] Deutsche Apotheker Zeitung 2016
2 20172131 Scopus y y n Few regulations in pharmaceutical pricing [Per il prezzo dei farmaci poche regole da seguire] [No author name available] Giornale del Farmacista 2007
2 20172131 Scopus y y n More and more drugs under the Pharmaceutical Prices Act (WGP) [Steeds meer geneesmiddelen onder de WGP] [No author name available] Pharmaceutisch Weekblad 2010
4 20160828 pubmed y y n 15672563 Commerce: Market-set drug prices abroad wouldn't cut U.S. prices. [No authors listed] Med Health. 2005 Jan 10;59(1):1-2. No abstract available. create date:2005/01/28 28.01.2005 2005
4 20160828 pubmed y na n 16110523 AIDS activists decry steady hikes in HIV drug prices. [No authors listed] AIDS Policy Law. 2005 Jul 29;20(14):1, 4. No abstract available. create date:2005/08/20 20.08.2005 2005
4 20160828 pubmed y na n 16158504 National foundation: AIDS drug prices still too high for poor. [No authors listed] AIDS Policy Law. 2005 Aug 26;20(16):5. No abstract available. create date:2005/09/15 15.09.2005 2005
4 20160828 pubmed y y n 16240494 Medicare should bargain for lower drug prices, study says. [No authors listed] Med Health. 2005 Oct 10;59(36):1, 3, 7. No abstract available. create date:2005/10/22 22.10.2005 2005
4 20160828 pubmed y y n 16250202 Managed care payments, drug prices ripe for savings efforts. [No authors listed] Med Health. 2005 Oct 17;59(37):2, 7. No abstract available. create date:2005/10/28 28.10.2005 2005
4 20160828 pubmed y y n 16365977 Australia: new free trade agreement with US targets drug prices. [No authors listed] HIV AIDS Policy Law Rev. 2005 Aug;10(2):36, 38. No abstract avai  create date:2005/12/22 22.12.2005 2005
4 20160828 pubmed y y n 19127766 A few specialty drug prices fall--all generics. [No authors listed] Manag Care. 2008 Dec;17(12):46. No abstract available. create date:2009/01/09 09.01.2009 2009
4 20160828 pubmed y y n 20355274 How insurers' bargaining power affects drug prices in Medicare Part D. [No authors listed] Natl Bur Econ Res Bull Aging Health. 2009;(4):1-2. No abstract ava  create date:2009/01/01 01.01.2009 2009
4 20160828 pubmed y y n 20446567 Drug prices on the rise as coverage gap looms. [No authors listed] Manag Care. 2010 Apr;19(4):55. No abstract available. create date:2010/05/08 08.05.2010 2010
4 20160828 pubmed y y n 26417639 Discounted drug prices for hospitals: result in prescriptions for expensive drugs in the community. [No authors listed] Prescrire Int. 2015 Sep;24(163):223. create date:2015/09/30 30.09.2015 2015
4 20160828 pubmed y y Prices > Invest (R&D) P3: Essay, comment, synthesis 26594733 Exorbitant drug prices harm research. [No authors listed] Prescrire Int. 2015 Oct;24(164):251. No abstract available. create date:2015/11/26 26.11.2015 2015
4 20160828 pubmed y y n 26887181 A Campaign to Cut Drug Prices. [No authors listed] Sci Am. 2016 Jan;314(1):10. No abstract available. create date:2016/02/19 19.02.2016 2016
4 20160828 pubmed y y n 27459753 Is There a Cure for High Drug Prices? A Special Investigation From Consumer Reports Best Buy Drugs. [No authors listed] Consum Rep. 2016 Aug;81(8):52-60. No abstract available. create date:2016/07/28 28.07.2016 2016
7 20160828 pubmed y Y n 25272635 [Chapter 1. A contemporary history of the Japanese pharmaceutical industry (1980-2010). A contemporary history of the Japanese Pharmaceutical Indu    [No authors listed] Yakushigaku Zasshi. 2014;49(1):18-38. Japanese. create date:2014/10/03 03.10.2014 2014
2 20160828 pubmed y y Policy (descriptive) P3: Essay, comment, synthesis 18179656 Better pharmaceutical price comparison studies are needed for meaningful evaluation of price-control policies. [Schaffer et al] Value Health. 2008 Jan-Feb;11(1):129-30. doi: 10.1111/j.1524-473         create date:2008/01/09 09.01.2008 2008
2 20160828 pubmed y Double, Up n 16625648 Pharmaceutical policies: effects of reference pricing, other pricing, and purchasing policies. Aaserud M, Dahlgren AT, KÃ¶sters JP, Oxman A     Cochrane Database Syst Rev. 2006 Apr 19;(2):CD005979. Review.        create date:2006/04/21 | fi   21.04.2006 2006
2 20172131 Scopus y y n The cost of US pharmaceutical price regulation: A financial simulation model of R&D decisions Abbott T.A. Vernon J.A. Managerial and Decision Economics 2007
2 20160828 pubmed y y Policy > diverse P1: Quantitative retrospective analysis 25318966 Pharmaceutical policies: effects of reference pricing, other pricing, and purchasing policies (Review) Acosta A, Ciapponi A, Aaserud M, Vietto V, Aus             Cochrane Database Syst Rev. 2014 Oct 16;(10):CD005979. doi: 10  create date:2014/10/17 | fi   17.10.2014 2014
2 20172131 WebOfScience y y Policy > Prices P1: Quantitative retrospective analysis IMPACT OF AMNOG ON PHARMACEUTICAL PRICING TRENDS IN GERMANY Aggarwal, S VALUE HEALTH. 2 2011
7 20160828 pubmed y y n 25710043 Drug pricing policies in one of the largest drug manufacturing nations in the world: Are affordability and access a cause for concern? Ahmad A, Khan MU, Patel I. J Res Pharm Pract. 2015 Jan-Mar;4(1):1-3. doi: 10.4103/2279-042X     create date:2015/02/25 | fi   25.02.2015 2015
1 20160827 medline y y n 19150741 Extension of market exclusivity and its impact on the accessibility to essential medicines, and drug expense in Thailand: analysis of the effect of TRIPs-Pl  Akaleephan C, Wibulpolprasert S, Sakulbumrungsil R, Luangruangrong P, Jitraknathee A, Aeksaengsri A, Udomakso      create date:2009/01/20 | fi   20.01.2009 2009
5 20160828 pubmed y y n 22749874 Strategic funding priorities in the pharmaceutical sciences allied to Quality by Design (QbD) and Process Analytical Technology (PAT). Aksu B, De Beer T, Folestad S, Ketolainen J, Lind             Eur J Pharm Sci. 2012 Sep 29;47(2):402-5. doi: 10.1016/j.ejps.2012     create date:2012/07/04 | fi   04.07.2012 2012
2 20172131 WebOfScience y y n EXTERNAL VERSUS INTERNAL REFERENCE PRICING: STRATEGIES FOR PHARMACEUTICAL PRICING IN THE ARAB GULF STATES Al Suwaidi, AS VALUE HEALTH. 2 2016
4 20160828 pubmed y y n 27423978 The state and consequences of dermatology drug prices in the United States. Albrecht J, Lebwohl M, Asgari MM, Bennett DD                           J Am Acad Dermatol. 2016 Sep;75(3):603-5. doi: 10.1016/j.jaad.20         create date:2016/07/18 | fi   18.07.2016 2016
2 20172131 Scopus y y n Pharmaceutical pricing in Ethiopia Ali E.E. Gilani A.-H. Gedif T. Pharmaceutical Prices in the 21st Century 2015
4 20160828 pubmed y y n 23057369 Controlling medicine prices in Sudan: the challenge of the recently established medicines regulatory authority. Ali GK, Yahia Y. East Mediterr Health J. 2012 Aug;18(8):811-20. create date:2012/10/13 | fi   13.10.2012 2012
1 20160827 medline y y n 21839893 Chronic hepatitis B treatment: the cost-effectiveness of interferon compared to lamivudine. Almeida AM, da Silva AL, Cherchiglia ML, Andrade EI, de Oliveira GL, Acurcio Fde A. create date:2011/08/24 | fi   24.08.2011 2011
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CHAPTER 1: Appendix 2 – overview literature review on controlled health eco-
nomic experiments 

The literature review for the studies described in Chapter 3, 4 and 5 performed in 2018/2019 
was updated for Chapter 1 in July 2021 as follows: a) identification (electronic database and 
keywords: see Table A5), b) abstract screening (see Table A6), c) research categorization 
(based on abstract, full text if abstract inconclusive, see Table A7). Since no studies with the 
outcomes of interest were found (except our own in the update), no assessment of risk of 
bias and no qualitative synthesis was conducted. Figure A3 shows the PRISMA study flow 
[325]. 

Figure A3: Literature review on health economic experiments, study flow (PRISMA dia-
gram) 

 
1: In addition to the entries found on the basis of the selected search strategy, further studies were found in the categorized publications 
and in the overview “Behavioral Experiments in Health Economics” by Galizzi and Wiesen (2018) [144]. The full bibliography from the 
latter was manually included in the study flow and for research categorisation. No systematic literature reviews matching our research 
interest were found. 
ITS: Interrupted time series study (with repeated measures in same individual)  

Records identified in PubMed and Scopus, 
searching titles, abstracts & keywords (n=749) 

Included for initial abstract screening,  
followed by text screening if abstract inconclu-
sive (n=781) 

Excluded duplicates 
(n=222) 

Excluded after abstract 
screening (n=702) 
 No controlled health eco-

nomic experiment (n=653) 
 Not related to health care 

service (n=49) 

1 Excluded if no experimental study with original data 
2 Excluded if no adequate design was reported (only one experi-

mental group and no ITS, no randomization, no prospective data 
collection, no intervention, very small sample size, etc.) 

3 Excluded if no (micro- or behavioural) economic research inter-
ests and assumptions were reported 
3a excluded in particular if no experiment with humans 
3b excluded in particular if no behavioural interventions (inde-
pendent variables) 

4 Excluded if no focus on supply or demand behaviour related to 
(public) health care services 

 4a excluded in particular if no focus on health-related behaviour 
4b excluded if health-related, but not related to health care ser-
vices (e.g. addictive behaviour, healthy eating, physical activity) 

5 Excluded if no real, observable situation was studied and/or the 
behaviour had no (monetary) consequences in the real world. 
5a excluded in particular if only hypothetical decisions were in-
vestigated 
5b excluded if participants were deceived during the decision sit-
uation 

Included for initial research categorization 
(n=79) 

1 Method: 
E1: Health insurance choice 
E2: Health care utilisation 
E3: Health care provision 
E4: Health intervention pricing 

2 Objective (focus of publication): 
2a independent variable  policies, prices, other 
2b dependent variables  see Chapter 2, Appendix 1 

b) Abstract screening: exclusion criteria for categorization 

c) Research Categorization (Chapter 1):  

Records manually added from the overview 
on experimental health economics by Galizzi 
and Wiesen (n=254)1 
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Table A5: Literature review on health economic experiments, search strategy  
(as per 1 July 2021) 

Database Time frame and key words Results 
PubMed ("health"[Title/Abstract] OR "medical"[Title/Abstract] OR "medicine"[Title/Abstract] 

OR "medicines"[Title/Abstract] OR "pharmaceutical"[Title/Abstract] OR "physician"[Ti-
tle/Abstract] OR "physicians"[Title/Abstract] OR "doctor"[Title/Abstract] OR "doc-
tors"[Title/Abstract]) AND ("experiment"[Title/Abstract] OR "experimental"[Title/Ab-
stract] NOT "quasi-experimental"[Title/Abstract] NOT "trial"[Title/Abstract]) AND 
("controlled"[Title/Abstract] OR "random"[Title/Abstract] OR "randomly"[Title/Ab-
stract] OR "randomized"[Title/Abstract] OR "prospective"[Title/Abstract] OR "labora-
tory"[Title/Abstract]) AND ("incentivized"[Title/Abstract] OR "incentive"[Title/Abstract] 
OR "incentives"[Title/Abstract] OR "payoff"[Title/Abstract] OR "payoffs"[Title/Ab-
stract] OR "payment"[Title/Abstract] OR "payments"[Title/Abstract] OR "fee"[Title/Ab-
stract] OR "fees"[Title/Abstract] OR "reward"[Title/Abstract] OR "rewards"[Title/Ab-
stract] OR "monetary"[Title/Abstract] OR "consequence"[Title/Abstract] OR "conse-
quences"[Title/Abstract]) AND ("behavior"[Title/Abstract] OR "behaviour"[Title/Ab-
stract] OR "behavioral"[Title/Abstract] OR "behavioural"[Title/Abstract] OR 
"choice"[Title/Abstract] OR "decision"[Title/Abstract] OR "preferences"[Title/Abstract] 
OR "economic"[Title/Abstract]) 

289 

Scopus ABS ( ( health  OR  medical  OR  medicine  OR  medicines  OR  pharmaceuti-
cal  OR  physician  OR  physicians  OR  doctor  OR  doctors )  AND  ( experi-
ment  OR  experimental  AND NOT  quasi-experimental  AND NOT  trial )  AND  ( con-
trolled  OR  random  OR  randomly  OR  randomized  OR  prospective  OR  labora-
tory )  AND  ( incentivized  OR  incentive  OR  incentives  OR  payoff  OR  pay-
offs  OR  payment  OR  payments  OR  fee  OR  fees  OR  reward  OR  re-
wards  OR  monetary  OR  consequence  OR  consequences )  AND  ( behavior  OR  be-
haviour  OR  behavioral  OR  behavioural  OR  choice  OR  decision  OR  prefer-
ences  OR  economic ) )  

460 
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Included (DBs) 749  539        39 21 
Excluded  210  149 26 251 325 128 0 501  38 
Included (GW) 254  242        40 0 
Excluded  12  89 11 1 92 42 9 201  41 

Total 1003 222 781 238 37 252 417 170 9 702 79 2 
 Parallel test (several criteria possible)  

DBs: databases (PubMed, Scopus); GW: Galizzi and Wiesen 2018 [144]. 
1: The two studies with outcomes of interest (see Table A7) found in the last update (July 2021) are the already published own studies 
described in chapters 3 and 4.  
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Table A7: Literature review on health economic experiments, results research categoriza-
tion 

 Method category  
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Systematic literature search (DBs) 21 3 13 21 2 39 60 

Manually added from GW 28 4 16 20 0 40 68 

Total 49 7 29 41 2 79 128 
in percent  9% 37% 52% 3% 100%  
 38% 5% 23% 32% 2% 62% 100% 

 

Figure A4: Historical development of published controlled health economic experiments 

 
Shaded area: studies with natural setting; filled area: studies with laboratory setting; for E0 (other health-related) no differentiation be-
tween settings; for E4 (health intervention pricing) no natural settings found. 
The actual share of natural settings might be higher, since the chosen search strategy was focused on laboratory experiments. 
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Table A8: Types of controlled (health) economic experiments described in the reviewed literature 

   Experimental setting         
 General setting  constructed, standardised, "tightly controlled", instructed1 natural situation 

(reduced control)2 

 Framing  neutral (abstract) health / healthcare related neutral (naturalistic), 
health-related3 

neutral (natural), 
health-related 

         

St
ud

y 
po

pu
la

tio
n specifically selected  

target [CGK, EL], non-
student [HL, CGK, Vi, 
GI], non-traditional [Dr] 
population (subject 
pool) 

 
Lab-in-the-field experiment [EL 2021, Dr 2022]4 

Lab-field experiments (online/virtual as "bridge") [GW 2018] 
Lab-like field experiments [Vi 2016]4 

Extra-laboratory experiments (incl. online) [CGK 2013] 

Lab-in-the-field experi-
ment [GI 2017]4 

Natural field experi-
ments [HL 2004] 

 Lab experiment [GI 2017]4 
Framed field experiments [HL 2004]4  Artefactual field experiments [HL 2004]4 

standard [HL, Vi], stu-
dent [HL, Vi], conven-
ient [GI], non-repre-
sentative [GI] popula-
tion (subject pool) 

 

Conventional [HL], traditional [GI 2017, Dr 2022] lab experiments       

         
   Experimental infrastructure         
 Recruitment  Online platform / other channels, pre-existing pool / specific advertisement, active recruitment / self-registration 

 
Execution platform 

 
face-to-face / virtual 
(electr. device, online) 

virtual (electronic  
device, online) 

face-to-face / virtual 
(electr. device, online) 

virtual (electronic  
device, online) 

face-to-face face-to-face 

 
Location of  

access / execution  
Standardised physical  
location 

remote (online) Standardised physical  
location 

remote (online), control 
of device 

Non-standardised  
physical location3 

physical location 

 
Data collection 

 
physical / digital 

 
Payment 

 
on-site / after,  
cash / cashless 

after, cashless on-site / after,  
cash / cashless 

after, cashless  none / before / on-site / 
after, cash/cashless 

 
Own illustration, based in the upper part (setting, population) on the contributions of Harrison & List ( 2004, HL) [166], Charness et al. (2013, CGK), Viceisza (2016, Vi) [181], Gneezy & Imas (2017, 
GI) [182], Galizzi & Wiesen (2018, GW) [144], Eckel & Londono (2021, EL) [183], Druckman (2022, Dr) [186], and in the lower part (infrastructure) on [196,197,203,205,206,209-218], as well as on 
the reviewed literature in general described in this Appendix 2.  
1: experimental control of independent/dependent variables; limited and uniform instructions for each group and intervention; participants are fully aware that an experiment is being conducted 
2: During decision-making, there may be reduced or no awareness among participants that an experiment is being conducted. 
3: The type “lab-in-the-field” is defined by Gneezy (2017) by designs using the same “standardized, validated, lab paradigm”, but a “naturalistic” instead of a “standard laboratory environment”. How-
ever, no detailed, conclusive definition neither of “lab paradigm” nor “environment” is provided [182]. 
4: infrastructure inconclusive and/or not commented 
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Figure A5: Historical development of publications on online behavioural and laboratory 
experiments 

 
 
Search in Scopus as per 6 August 2021 in title, abstract and keywords (no abstract screening to remove irrelevant entries) for: 
 
#1: "online experiment" OR "online survey experiment" OR "internet-based experiment" OR "web-based experiment" OR ("mechanical 

turk" AND experiment) AND ("behaviour" OR "behavior" OR "bevarioural" OR "behavioral" OR "choice") 
#2: "online experiment" OR "online survey experiment" OR "internet-based experiment" OR "web-based experiment" OR ("mechanical 

turk" AND experiment) AND ("lab" OR "laboratory") 
#3: #1 AND "health"  
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Table A9: Literature review on health economic experiments, retrieved records 
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20210704 Scopus y n n n n [No author name available] Evaluation of environmental health programmes. Report of a WHO scientific group 1973
20210704 Scopus y n n n [No author name available] A private sector perspective on the problems of health care costs 1977
20210704 Scopus y n n n [No author name available] Analysis of prospective reimbursement systems: western Pennsylvania-executive summary 1977
20210704 Scopus y n n n n n [No author name available] Space 2000 Conference and Exposition 2000
20210704 Scopus y n n n [No author name available] 5th International Conference on Safety and Security Engineering, SAFE 2013 2013
20210704 Scopus y n n n [No author name available] 2014 International Conference on Sensors Instrument and Information Technology, ICSIIT 2014 2014
20210704 Scopus y n n n n n [No author name available] International Conference on Computers and Information Processing Technologies, ICCIPT 2014 2014
20210704 Scopus x n n n 8528688 Aber J.L., Brooks-Gunn J., Maynard R.A. Effects of welfare reform on teenage parents and their children. 1995
20210704 PubMed y n n n 8528688 Aber JL, Brooks-Gunn J, Maynard RA. Effects of welfare reform on teenage parents and their children Future Child. 1995 Summer-Fall;5(2):53-71. Future Child 1995
20210704 Scopus x n n n 27175032 Abiiro G.A., Torbica A., Kwalamasa K., De Allegri M. What factors drive heterogeneity of preferences for micro-health insurance in rural Malawi? 2016
20210704 PubMed y n n n 27175032 Abiiro GA, Torbica A, Kwalamasa K, De Allegri M. What factors drive heterogeneity of preferences for micro-health insurance in rural Malawi? Health Policy Plan. 2016 Nov;31(9):1172-83. doi: 10.1093/h     Health Policy Plan 2016
20210704 Scopus y n n n n Adaramaja S.R., Adenubi O.S., Nnbueze U. Gender as a determinant of individual lifestyle for sustainable development in Africa 2010
20210704 Scopus y y E3: Health care provision n lab Ahlert M., Felder S., Vogt B. Which patients do i treat? An experimental study with economists and physicians 2012
20210704 PubMed y n n n n 28837820 Ahn WK, Lebowitz MS. An experiment assessing effects of personalized feedback about genetic susceptibility to obesity on attitudes towards diet and exercise Appetite. 2018 Jan 1;120:23-31. doi: 10.1016/j.appet.2017     Appetite 2018
20210704 Scopus y n n n Aimone J.A., Pan X. Blameable and imperfect: A study of risk-taking and accountability 2020
20210704 Scopus y n n n n Alavi A., Askari M., Nejad E.D., Bagheri P. Study the effect of massage with jasmine oil in comparison to aromatherapy with jasmine oil on childbirth process in hospitals of Abadan city in 2013 2017
20210704 Scopus y n n n n Albuja A.F., Gaither S.E., Sanchez D.T., Straka B., Cipollina R. Psychophysiological Stress Responses to Bicultural and Biracial Identity Denial 2019
20210704 Scopus y n n n Alen N.V., Deer L.K., Karimi M., Feyzieva E., Hastings P.D., Hostinar C. Children’s altruism following acute stress: The role of autonomic nervous system activity and social support 2021
20210704 PubMed y n n n n 33550679 Alen NV, Deer LK, Karimi M, Feyzieva E, Hastings PD, Hostinar CE. Children's altruism following acute stress: The role of autonomic nervous system activity and social support Dev Sci. 2021 Feb 7:e13099. doi: 10.1111/desc.13099. Onlin    Dev Sci 2021
20210704 Scopus y n n n n Alexander B., Karakas K., Kohout C., Sakarya H., Singh N., Stachtiaris J.     A behavioral sensing system that promotes positive lifestyle changes and improves metabolic control among adults with type 2 diabetes 2017
20210704 Scopus y n n n n n Allen M.R., Krohn K. Skeletal Imaging 2013
20210704 PubMed y n n n n 26873163 Alsaffar H, Wilson L, Kamdar DP, Sultanov F, Enepekides D, Higgins KM Informed consent: do information pamphlets improve post-operative risk-recall in patients undergoing total thyroidectomy: prospective randomized  J Otolaryngol Head Neck Surg. 2016 Feb 13;45:14. doi: 10.1 J Otolaryngol Head Neck Surg 2016
20210704 Scopus x n n n 26873163 Alsaffar H., Wilson L., Kamdar D.P., Sultanov F., Enepekides D., Higgins Informed consent: Do information pamphlets improve post-operative riskrecall in patients undergoing total thyroidectomy: Prospective randomized control study 2016
20210704 Scopus y n n n n n Althnian A., Elwafa A.A., Aloboud N., Alrasheed H., Kurdi H. Prediction of COVID-19 individual susceptibility using demographic data: A case study on Saudi Arabia 2020
20210704 Scopus y n n n n 24034938 Alvarenga T.A., Aguiar M.F.P., Mazaro-Costa R., Tufik S., Andersen M. Effects of sleep deprivation during pregnancy on the reproductive capability of the offspring 2013
20210704 Scopus y n n n n n Alves V., Cury A., Cremona C. On the use of symbolic vibration data for robust structural health monitoring 2016
20210704 Scopus y n n n n Amo L., López P., Martín J. Habitat deterioration affects body condition of lizards: A behavioral approach with Iberolacerta cyreni lizards inhabiting ski resorts 2007
20210704 Scopus y n n n Ando B., Baglio S., Marletta V., Pistorio A., Dibilio V., Mostile G., Nicole    A multisensor architecture for the assessment of postural sway in elderly and people with neurological disease 2017
20210704 Scopus x n n n 11035502 André P.A., Braga A.L., Lin C.A., Conceição G.M., Pereira L.A., Miraglia   Environmental epidemiology applied to urban atmospheric pollution: a contribution from the Experimental Air Pollution Laboratory (LPAE). 2000
20210704 PubMed y n n n n n 11035502 André PA, Braga AL, Lin CA, Conceição GM, Pereira LA, Miraglia SG, Bö  Environmental epidemiology applied to urban atmospheric pollution: a contribution from the Experimental Air Pollution Laboratory (LPAE) Cad Saude Publica. 2000 Jul-Sep;16(3):619-28. doi: 10.1590/Cad Saude Publica 2000
20210704 Scopus y n n n n Andreeva A.A., Nikolaev A.V., Lobanov A.I. Analysis of point model of fibrin polymerization 2017
20210704 PubMed y n n n n 33843315 Ares G, Vidal L, Otterbring T, Aschemann-Witzel J, Curutchet MR, Gimé    Communication Campaigns to Support the Use of Nutritional Warnings: Different Messages for Different People? Health Educ Behav. 2021 Apr 10:10901981211003510. doi:     Health Educ Behav 2021
20210704 Scopus x n n n Ares G., Vidal L., Otterbring T., Aschemann-Witzel J., Curutchet M.R., G    Communication Campaigns to Support the Use of Nutritional Warnings: Different Messages for Different People? 2021
20210704 PubMed y y E3: Health care provision n lab 29285873 Arrieta A, García-Prado A, González P, Pinto-Prades JL. Risk attitudes in medical decisions for others: An experimental approach Health Econ. 2017 Dec;26 Suppl 3:97-113. doi: 10.1002/hec Health Econ 2017
20210704 Scopus x n n n 33373631 Asbridge S.C.M., Pechey E., Marteau T.M., Hollands G.J. Effects of pairing health warning labels with energy-dense snack foods on food choice and attitudes: Online experimental study 2021
20210704 PubMed y n n n n 33373631 Asbridge SCM, Pechey E, Marteau TM, Hollands GJ. Effects of pairing health warning labels with energy-dense snack foods on food choice and attitudes: Online experimental study Appetite. 2021 May 1;160:105090. doi: 10.1016/j.appet.20     Appetite 2021
20210704 Scopus y n n n n Baddor I.M., Abdel-Magid I.M. Contribution towards improvement of getting rid of heavy metals and toxic substances in wastewater operations: The case of soba/Khartoum treatment plant 2015
20210704 Scopus y n n n n n 14527039 Bailey M.R., Ansoborlo E., Cammer P., Chazel V., Fritsch P., Hodgson A              RBDATA-EULEP: Providing information to improve internal dosimetry 2003
20210704 Scopus y n n n n n Bakhtyari N.G., Baderna D., Boriani E., Schuhmacher M., Heise S., Ben  Toxicological and ecotoxicological studies for additives 2013
20210704 Scopus y n n n Balcioğlu H., Çulhaci A., Tirpan K., Turan S. Algorithmic approach to upper respiratory tract infections in primary care 2017
20210704 Scopus x n n n 28531265 Banks M.L., Czoty P.W., Negus S.S. Utility of nonhuman primates in substance use disorders research 2017
20210704 PubMed y n n n n 28531265 Banks ML, Czoty PW, Negus SS. Utility of Nonhuman Primates in Substance Use Disorders Research ILAR J. 2017 Dec 1;58(2):202-215. doi: 10.1093/ilar/ilx014. ILAR J 2017
20210704 PubMed y n n n 29973200 Bao Z, Ji C, Hu J, Luo C, Fang W. Clinical and economic impact of pharmacist interventions on sampled outpatient prescriptions in a Chinese teaching hospital BMC Health Serv Res. 2018 Jul 4;18(1):519. doi: 10.1186/s1 BMC Health Serv Res 2018
20210704 PubMed y y E3: Health care provision n natural 33506858 Barbaroux A, Benoit L, Raymondie RA, Milhabet I. Nudging health care workers towards a flu shot: reminders are accepted but not necessarily effective. A randomized controlled study among residen      Fam Pract. 2021 Jan 28:cmab001. doi: 10.1093/fampra/cm     Fam Pract 2021
20210704 Scopus x n n n 27028008 Barnes A.J., Hanoch Y., Rice T. Can plan recommendations improve the coverage decisions of vulnerable populations in health insurance marketplaces? 2016
20210704 PubMed y y E1: Health insurance choice n lab 27028008 Barnes AJ, Hanoch Y, Rice T. Can Plan Recommendations Improve the Coverage Decisions of Vulnerable Populations in Health Insurance Marketplaces? PLoS One. 2016 Mar 30;11(3):e0151095. doi: 10.1371/journ   PLoS One 2016
20210704 PubMed y n n n 24706369 Barth J, Ahrens R, Schaufelberger M. Consequences of insecurity in emergency telephone consultations: an experimental study in medical students Swiss Med Wkly. 2014 Mar 28;144:w13919. doi: 10.4414/sm   Swiss Med Wkly 2014
20210704 Scopus y n n n 17631736 Baumann M., Euller-Ziegler L., Guillemin F. Evaluation of the expectations osteoarthritis patients have concerning healthcare, and their implications for practitioners 2007
20210704 Scopus y n n n n 15661502 Baumgartner S., Lahajnar G., Sepe A., Kristl J. Quantitative evaluation of polymer concentration profile during swelling of hydrophilic matrix tablets using 1H NMR and MRI methods 2005
20210704 PubMed y n n n n 29286493 Bazyka D. Twenty five years of the National Academy of Medical Sciences of Ukraine - progress and priorities for future of radiation medicine and biology Probl Radiac Med Radiobiol. 2017 Dec;22:10-14. Probl Radiac Med Radiobiol 2017
20210704 Scopus y n n n n Becker A., Deckers T., Dohmen T., Falk A., Kosse F. The relationship between economic preferences and psychological personality measures 2012
20210704 PubMed y n n n 22272755 Becker K, Zweifel P. Age and choice in health insurance: evidence from a discrete choice experiment Patient. 2008 Jan 1;1(1):27-40. doi: 10.2165/01312067-200 Patient 2008
20210704 Scopus y n n n Beeson M., Chilton S., Jones-Lee M., Metcalf H., Nielsen J.S. Can a ‘veil of ignorance’ reduce the impact of distortionary taxation on public good valuations? 2019
20210704 Scopus x n n n Bejarano H.D., Kaplan H., Rassenti S. Dynamic optimization and conformity in health behavior and life enjoyment over the life cycle 2015
20210704 PubMed y n n E0: Other focus on health-related behaviour n 26136666 Bejarano HD, Kaplan H, Rassenti S. Dynamic optimization and conformity in health behavior and life enjoyment over the life cycle Front Behav Neurosci. 2015 Jun 16;9:137. doi: 10.3389/fnbe   Front Behav Neurosci 2015
20210704 PubMed y n n n n 31273699 Benmhammed H, El Hayek S, Berkik I, Elmostafi H, Bousalham R, Mesfi       Animal Models of Early-Life Adversity Methods Mol Biol. 2019;2011:143-161. doi: 10.1007/978-1- Methods Mol Biol 2019
20210704 Scopus x n n n 31273699 Benmhammed H., El Hayek S., Berkik I., Elmostafi H., Bousalham R., M       Animal models of early-life adversity 2019
20210704 Scopus y n n n Berg E., Ghatak M., Manjula R., Rajasekhar D., Roy S. Motivating knowledge agents: Can incentive pay overcome social distance? 2019
20210704 Scopus y n n n n n Bernabò N., Mattioli M., Barboni B. Computational modeling in male reproduction 2013
20210704 PubMed y n n n n 3688597 Bernstein E, Woodall WG. Changing perceptions of riskiness in drinking, drugs, and driving: an emergency department-based alcohol and substance abuse prevention program Ann Emerg Med. 1987 Dec;16(12):1350-4. doi: 10.1016/s01Ann Emerg Med 1987
20210704 Scopus x n n n 3688597 Bernstein E., Woodall W.G. Changing perceptions of riskiness in drinking, drugs, and driving: An emergency department-based alcohol and substance abuse prevention program 1987
20210704 Scopus x n n n 26558610 Berry M.S., Repke M.A., Nickerson N.P., Conway L.G., III, Odum A.L., J  Making time for nature: Visual exposure to natural environments lengthens subjective time perception and reduces impulsivity 2015
20210704 PubMed y n n n 26558610 Berry MS, Repke MA, Nickerson NP, Conway LG 3rd, Odum AL, Jordan Making Time for Nature: Visual Exposure to Natural Environments Lengthens Subjective Time Perception and Reduces Impulsivity PLoS One. 2015 Nov 11;10(11):e0141030. doi: 10.1371/jour   PLoS One 2015
20210704 PubMed y y E2: Health care util isation n lab 26297722 Betsch C, Böhm R. Detrimental effects of introducing partial compulsory vaccination: experimental evidence Eur J Public Health. 2016 Jun;26(3):378-81. doi: 10.1093/eu     Eur J Public Health 2016
20210704 Scopus x n n n 26297722 Betsch C., Böhm R. Detrimental effects of introducing partial compulsory vaccination: Experimental evidence 2016
20210704 Scopus y n n n 32940243 Bilger M., Özdemir S., Finkelstein E.A. Demand for Cancer Screening Services: Results From Randomized Controlled Discrete Choice Experiments 2020
20210704 PubMed y n n n 34214136 Birkeland S, Bismark M, Barry MJ, Möller S. Does greater patient involvement in healthcare decision-making affect malpractice complaints? A large case vignette survey PLoS One. 2021 Jul 2;16(7):e0254052. doi: 10.1371/journal.   PLoS One 2021
20210704 Scopus x n n n 14609538 Blanchard R.J., Wall P.M., Blanchard D.C. Problems in the study of rodent aggression 2003
20210704 PubMed y n n n n n 14609538 Blanchard RJ, Wall PM, Blanchard DC. Problems in the study of rodent aggression Horm Behav. 2003 Sep;44(3):161-70. doi: 10.1016/s0018-50Horm Behav 2003
20210704 Scopus y n n n n Bloom H.S. Randomizing groups to evaluate place-based programs 2006
20210704 PubMed y n n n 8269131 Bodnar E, Reul H, Schmitz B. Prosthetic valve function under simulated low cardiac output conditions: preliminary observations J Heart Valve Dis. 1993 May;2(3):348-51. J Heart Valve Dis 1993
20210704 Scopus x n n n 8269131 Bodnar E., Reul H., Schmitz B. Prosthetic valve function under simulated low cardiac output conditions: preliminary observations. 1993
20210704 Scopus y n n n Bogliacino F., Charris R., Gómez C., Montealegre F., Codagnone C. Expert endorsement and the legitimacy of public policy. Evidence from Covid19 mitigation strategies 2021
20210704 PubMed y y E2: Health care util isation n lab 29285869 Böhm R, Meier NW, Korn L, Betsch C. Behavioural consequences of vaccination recommendations: An experimental analysis Health Econ. 2017 Dec;26 Suppl 3:66-75. doi: 10.1002/hec. Health Econ 2017
20210704 Scopus y n n n n Bolton G.E., Ockenfels A. The limits of trust in economic transactions: Investigations of perfect reputation systems 2009
20210704 Scopus y n n n n Bonato C.M., Rigon B., de Souza A.F., Pereira C.B., Reis B. High dilutions of Magonia pubescens hidrogel affect germination variables in Sorghum bicolor L. Moench 2011
20210704 PubMed y n n n n 22069401 Boroumandfar K, Javaheri S, Ehsanpour S, Abedi A. Reviewing the effect of two methods of educational package and social inoculation on changing the attitudes towards domestic violence against womIran J Nurs Midwifery Res. 2010 Dec;15(Suppl 1):283-91. Iran J Nurs Midwifery Res 2010
20210704 PubMed y n n n n 27100175 Bosch-Belmar M, M'Rabet C, Dhaouadi R, Chalghaf M, Daly Yahia MN,       Jellyfish Stings Trigger Gill Disorders and Increased Mortality in Farmed Sparus aurata (Linnaeus, 1758) in the Mediterranean Sea PLoS One. 2016 Apr 21;11(4):e0154239. doi: 10.1371/journ   PLoS One 2016
20210704 Scopus x n n n 27100175 Bosch-Belmar M., M'Rabet C., Dhaouadi R., Chalghaf M., Yahia M.N.D       Jellyfish stings trigger gill disorders and increased mortality in farmed sparus aurata (linnaeus, 1758) in the mediterranean sea 2016
20210704 Scopus x n n n 29197422 Brauneis M.D., Zoller H., Williams H., Zschiesche E., Heckeroth A.R. The acaricidal speed of kill of orally administered fluralaner against poultry red mites (Dermanyssus gallinae) on laying hens and its impact on mite reproduction 2017
20210704 PubMed y n n n n 29197422 Brauneis MD, Zoller H, Williams H, Zschiesche E, Heckeroth AR. The acaricidal speed of kill of orally administered fluralaner against poultry red mites (Dermanyssus gallinae) on laying hens and its impact on mite re Parasit Vectors. 2017 Dec 2;10(1):594. doi: 10.1186/s13071Parasit Vectors 2017
20210704 PubMed y y E3: Health care provision n lab 33184985 Brendel F, Einhaus L, Then F. Resource scarcity and prioritization decisions in medical care: A lab experiment with heterogeneous patient types Health Econ. 2021 Feb;30(2):470-477. doi: 10.1002/hec.419     Health Econ 2021
20210704 PubMed y n n n n 27932628 Brennan E, Maloney EK, Ophir Y, Cappella JN. Potential Effectiveness of Pictorial Warning Labels That Feature the Images and Personal Details of Real People Nicotine Tob Res. 2017 Oct 1;19(10):1138-1148. doi: 10.109Nicotine Tob Res 2017
20210704 Scopus x n n n 27932628 Brennan E., Maloney E.K., Ophir Y., Cappella J.N. Potential effectiveness of pictorial warning labels that feature the images and personal details of real people 2017
20210704 PubMed y n n n n 29611455 Brewer NT, Chapman GB, Rothman AJ, Leask J, Kempe A. Increasing Vaccination: Putting Psychological Science Into Action Psychol Sci Public Interest. 2017 Dec;18(3):149-207. doi: 10 Psychol Sci Public Interest 2017
20210704 Scopus y n n n n n 21105977 Brian G., du Toit R., Ramke J., Szetu J. Population-based study of self-reported ocular trauma in Fiji 2011
20210704 PubMed y n n n 24194456 Brocklehurst P, Price J, Glenny AM, Tickle M, Birch S, Mertz E, Grytten The effect of different methods of remuneration on the behaviour of primary care dentists Cochrane Database Syst Rev. 2013 Nov 6;2013(11):CD0098   Cochrane Database Syst Rev 2013
20210704 Scopus x n n n 30476529 Brooks R.P., Jones M.T., Hale M.W., Lunau T., Dragano N., Wright B.J. Positive verbal feedback about task performance is related with adaptive physiological responses: An experimental study of the effort-reward imbalance stress model 2019
20210704 PubMed y n n n 30476529 Brooks RP, Jones MT, Hale MW, Lunau T, Dragano N, Wright BJ. Positive verbal feedback about task performance is related with adaptive physiological responses: An experimental study of the effort-reward imbala   Int J Psychophysiol. 2019 Jan;135:55-62. doi: 10.1016/j.ijpsy     Int J Psychophysiol 2019
20210704 PubMed y y E3: Health care provision n lab 29285872 Brosig-Koch J, Hehenkamp B, Kokot J. The effects of competition on medical service provision Health Econ. 2017 Dec;26 Suppl 3:6-20. doi: 10.1002/hec.3 Health Econ 2017
20210704 PubMed y y E3: Health care provision n lab 26708170 Brosig-Koch J, Hennig-Schmidt H, Kairies-Schwarz N, Wiesen D. The Effects of Introducing Mixed Payment Systems for Physicians: Experimental Evidence Health Econ. 2017 Feb;26(2):243-262. doi: 10.1002/hec.329     Health Econ 2017
20210704 PubMed y y E3: Health care provision n lab 29285865 Brosig-Koch J, Kairies-Schwarz N, Kokot J. Sorting into payment schemes and medical treatment: A laboratory experiment Health Econ. 2017 Dec;26 Suppl 3:52-65. doi: 10.1002/hec. Health Econ 2017
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20210704 Scopus x n n n 29285865 Brosig-Koch J., Kairies-Schwarz N., Kokot J. Sorting into payment schemes and medical treatment: A laboratory experiment 2017
20210704 Scopus x n n n 21527447 Bruckner T.A., Brown R.A., Margerison-Zilko C. Positive income shocks and accidental deaths among Cherokee Indians: A natural experiment 2011
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20210704 Scopus y n n n n Buchan H., Lourey E., D'Este C., Sanson-Fisher R. Effectiveness of strategies to encourage general practitioners to accept an offer of free access to online evidence-based information: A randomised controlled trial 2009
20210704 Scopus y n n n n Buckell J., White J.S., Shang C. Can incentive-compatibility reduce hypothetical bias in smokers’ experimental choice behavior? A randomized discrete choice experiment 2020
20210704 Scopus y y E2: Health care util isation n lab Buckley N., Cuff K., Hurley J., Mestelman S., Thomas S., Cameron D. Should I stay or should I go? Exit options within mixed systems of public and private health care finance 2016
20210704 PubMed y n n n n 30003476 Bull ER, McCleary N, Li X, Dombrowski SU, Dusseldorp E, Johnston M. Interventions to Promote Healthy Eating, Physical Activity and Smoking in Low-Income Groups: a Systematic Review with Meta-Analysis of Behavior C    Int J Behav Med. 2018 Dec;25(6):605-616. doi: 10.1007/s12 Int J Behav Med 2018
20210704 Scopus y n n n n n 31192807 Bunzli S., O'Brien Bhealthsci P., Ayton D., Dowsey M., Gunn J., Choong   Misconceptions and the Acceptance of Evidence-based Nonsurgical Interventions for Knee Osteoarthritis. A Qualitative Study 2019
20210704 Scopus y n n n n n Burashnikov A., Antzelevitch C. Ranolazine versus amiodarone for prevention of postoperative atrial fibrillation 2011
20210704 PubMed y n n n n 32543249 Busack I, Jordan F, Sapir P, Bringmann H. The OptoGenBox - a device for long-term optogenetics in C. elegans J Neurogenet. 2020 Sep-Dec;34(3-4):466-474. doi: 10.1080/     J Neurogenet 2020
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na (Galizzi_2018) y n (y) n n Smith V.L., (1976) Experimental economics: induced value theory. American Economic Review, 66, 274-279. 1976
na (Galizzi_2018) y n n n Smith V.L., (1982). Microeconomic systems as experimental science. American Economic Review, 72, 923-955. 1982
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CHAPTER 1: Appendix 3 – details on experimental results 

Figure A6: Negotiation outcomes per game and price group (study 3) 

 
Mean values of 500 pairing variations, each containing a mean value per outcome (across all pairs and games per group). 
Trades successful based on final price offers stated. Trades possible based on stated preferences (WTP≥WTA). Agreed prices for suc-
cessful pairs equals mean of successful offers stated. The differences between groups for the two negotiation outcomes were significant 
at observation level variation (p<0.01). Due to the higher number of variations (in favour of representativeness) compared to the smaller 
number of negotiating pairs, the p-values might be overstated. For this reason, in the final experiment, the significance (t-tests) was rec-
orded at the level of the negotiation pairs for each variation for the negotiation outcomes (see Chapter 1.4.4 and explanations in Chapter 
5, Appendix 3). 
Illustration based on the results from the second experimental study, described in detail in Chapter 4, published in [3]. 

Figure A7: Negotiation outcomes, mean of means over all pairing variations (study 4) 

 
Left: price preferences (x) set in relation to the expected value of the lottery E(v), assuming rational expectation. Right: price preferences 
(x) set in relation to the participants’ stated guess about the outcome of the lottery in game one. Both was conducted for couples whose 
price preferences allowed an agreement (WTP≥WTA). 
** The difference between the realised value for money (VfM) of the negotiating pair and their implicitly stated VfM is significant (paired 
t-test) at p<0.01 for the majority of variations (>97%). 
* Difference between treatment groups significant at p<0.05 for the majority of variations (>83%). 
Grp: treatment group. Detailed results are displayed in Table A9, Chapter 5, Appendix 4. 
Illustration based on the results from the second experimental study, described in detail in Chapter 5, published in [4]. 
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CHAPTER 2: Appendix 1 – additional tables 

 

See following pages. 

 

The appendix was published under: 

Wettstein, D.J., Boes, S.: Effectiveness of national pricing policies for patent-protected 
pharmaceuticals in the OECD: a systematic literature review. Appl health econ health pol-
icy 17(2), 143-162 (2019). https://doi.org/10.1007/s40258-018-0437-z 

Reprinted by permission from Springer Nature Customer Service Centre GmbH (License 
Number: 5220840909311) 

 

https://doi.org/10.1007/s40258-018-0437-z
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Appendix 1 

Table 3: Search strategy 

# descriptor proceeding PU
B

M
ED

 

M
ED

LI
N

E 

Sc
op

us
 

W
eb

 o
f S

ci
en

ce
 

O
EC

D
 iL

ib
ra

ry
 

C
O

C
H

R
A

N
E 

O
th

er
 

TO
TA

L 

1 pharmaceutical OR medicine AND pricing OR prices AND, OR, 2005-  162        

2 "pharmaceutical pricing" OR "* prices" OR "* price" exact OR, 2005- 180  131 101 19     

3 
"pharmaceutical pricing" OR "* prices" OR "* price" OR "med-
icine prices" OR "drug prices" exact OR, 2005-      5    

4 "medicine prices" OR "drug prices" AND NOT #2 exact OR, AND,  2005- 174         

5 pricing, pharmaceuticals, innovative AND, 2005- 66         

6 patient access pricing pharmaceuticals policies  AND, 2005- 51         

7 pharmaceutical, "pricing policies" AND, 2005- 24         

8 "pharmaceutical policies" exact, 2005- 82         

9 "value-based pricing" OR "value based pricing" exact, OR, 2005- 46         

10 pharmaceutical, pricing, policies AND, 2005-     20     

11 "price regulation", pharmaceutical exact, AND,  2005- 49         

12 "reference pricing" exact, 2005- 151         

99 [manually added since cited by included systematic review]   1      3   
                       

Search results   824 162 131 101 39 5 3 1265  

duplicates  99 126 58 79 27 5 0 394  

Initial abstract screening  725 36 73 22 12 0 3 871  

excluded  550 31 64 15 4 0 2 666  

Initial research categorization  175 5 9 7 8 0 1 205  

excluded  149 5 6 6 8 0 0 174  

Assessment  26 0 3 1 0 0 1 31 

Additional checks: 

# descriptor proceeding PU
B

M
ED

 

A1 "managed entry" NOT #2 NOT #9 NOT #12 exact, OR, 2005- 44 

A2 
"risk sharing agreements" OR "risk sharing schemes" OR "risk 
sharing contracts NOT #2 NOT #9 NOT #12 exact OR, 2005- 67 

A3 
"managed entry" OR "risk sharing" AND pharmaceutical OR 
pharmaceuticals OR drugs NOT #2 NOT #9 NOT #12 AND, OR, 2005- 106 

 Additional inclusions  0 
 
Search fields: title, abstract, key words. Word variations if supported. 
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Table 4: Categorization type of research Table 5: Categorization research objective 

Type of economic research 
Empirical/ 
analytical excluded 

 
Research objective (inde-
pendent > dependent var.) excluded 

Economic model (analytic) analytic Y  Prices (descriptive) Y 
Economic model (analytic, empirical 
data) combined N  Prices > Behaviour Y 

Cost-effectiveness analysis (CEA) combined N  Prices > Access* Y 

Cost-utility analysis (CUA) combined N  Prices > Health outcome Y 

Cost-benefit analysis combined N  Prices > Usage** Y 

RCT, NRCT empiric N  Prices > Expenditures Y 

Controlled before-after study (CBA) empiric N  Prices > Equity Y 

Interrupted time series study (ITS) empiric N  Prices > Invest (R&D) Y 

Repeated measures study (RM) empiric N  Prices > Other Y 
Statistical analysis - inductive (not 
RCT/NRCT, CBA or ITS) empiric N  Other (non_Policy) > Prices Y 

Statistical analysis - descriptive empiric Y  Other (non_Policy) > Other Y 

(Retrospective) Observational study empiric Y  Policy (descriptive) Y 

Survey / (Structured) Interviews empiric Y  Policy > Prices N 

Case study empiric Y  Policy > Behaviour N 

Systematic Review empiric N  Policy > Access* N 

Literature Review (not systematic) empiric Y  Policy > Health outcome N 

Legal analysis empiric Y  Policy > Usage** N 

Synthesis/Comment empiric Y  Policy > Expenditures N 

Guideline combined Y  Policy > Usage** & Exp N 

    Policy > Welfare*** N 

    Policy > Equity N 

    Policy > Invest (R&D) N 

    Policy > diverse N 

    Policy implementation Y 

      
 
* includes affordability and availability (supply) 
** includes drug use and healthcare utilization 
*** includes individual benefit and overall welfare 
Y: yes, N: no, R&D: Research and Development 
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Table 6: Reason for excluded studies included in other systematic reviews 

Publication A
co

st
a_

20
14

 

G
re

en
_2

01
0 

Le
e_

20
12

 

Reason for exclusion 
Aronsson 2001 X   Out of defined time-frame 
Bjerrum 2001  X  Out of defined time-frame 
Brekke 2003 X   Out of defined time-frame 
Brekke 2009   X Off-patent market 
Brekke 2011 X   Off-patent market 
Bursey 2000  X  Out of defined time-frame 
Carroll 2006  X  No pricing regulation (search key words) 
Delate 2005  X  No pricing regulation (search key words) 
Farley 2008  X  No pricing regulation (search key words) 
Fischer 2004  X  Out of defined time-frame 
Fischer 2007  X  No pricing regulation (search key words) 
Fretheim 2007  X  No pricing regulation (search key words) 
Grootendorst 2002 X  X Out of defined time-frame 
Grootendorst_2004   X Out of defined time-frame 
Hartung 2004  X  Out of defined time-frame 
Hartung 2006  X  No pricing regulation (search key words) 
Hazlet 2002 X X X Out of defined time-frame 
Jackevicious 2008  X  No pricing regulation (search key words) 
Keith 1994  X  Out of defined time-frame 
Kephart 2005  X  No pricing regulation (search key words) 
Kibicho 2012 X   Free pricing market 
Law 2008  X  No pricing regulation (search key words) 
MacCara 2001  X  Out of defined time-frame 
Marshall 2002 X X  Out of defined time-frame 
Marshall 2006  X  No pricing regulation (search key words) 
Marshall 2007  X  No pricing regulation (search key words) 
McManus 2001 X   Out of defined time-frame 
Morden 2008  X  No pricing regulation (search key words) 
Moreno-Torres_2011 X  X Off-patent market 
Motheral 2004  X  Out of defined time-frame 
Narine 2001 X   Out of defined time-frame 
Pavcnik 2002 X   Out of defined time-frame 
Puig-Junoy 2004   X Out of defined time-frame 
Puig-Junoy 2007 X  X Off-patent market 
Roughead 2006  X  No pricing regulation (search key words) 
Sakshaug 2007  X  No pricing regulation (search key words) 
Sawyer 1983 X   Out of defined time-frame 
Schneeweiss 2002 X  X Out of defined time-frame 
Schneeweiss 2003 X  X Out of defined time-frame 
Schneeweiss 2004  X X Out of defined time-frame 
Schneeweiss 2006  X  No pricing regulation (search key words) 
Smalley 1995  X  Out of defined time-frame 
Soumerai 2008  X  No pricing regulation (search key words) 
van Driel 2008  X  No pricing regulation (search key words) 
Mabasa 2006   X No pricing regulation as defined 
Pavcnik 2000   X Out of defined time-frame 
Johnson 2011   X Free pricing market 
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Table 7: Questionnaire for assessment of risk of bias 

 

IST: Interrupted Time Series Study, TRP: Therapeutic Reference Pricing, ERP: External (International) Refer-
ence Pricing, VBP: Value-Based Pricing 
 

  

Inter
ru

pted
 tim

e s
eri

es 
stu

dy (
IT

S)

Stat
ist

ica
l a

naly
sis

 - i
nducti

ve

(not 
ITS)

Economic m
od

el

(an
aly

tic
, e

mpir
ica

l d
ata

)

Syste
mati

c R
eview

Study design
S1 Research question stated and answerable? X X X X
S2 Intervention and potential alternative clearly defined and pre-

specified?
X X X X

S3 Study design appropriate to adress question, following 
conventions?

X X X

S4 Setting and scope justified and appropriate to answer question 
(time frame, coverage)?

X X X X

Data
D1 Sources of data described and justified (quality, relevance, 

etc.)?
X X X X

D2 Outcomes clearly stated, predefined & meaningful? Measures 
valid and reliable? Abstractions clear?

X X X X

D3 Reasons for selection/ exclusion of data stated and plausible? X X X X

D4 Intervention independent from other changes? X X X
Model

M1 Economic model (structure) displayed in a clear, transparent 
manner?

X

M2 Evidence for the model structure applied provided? X
M3 Structural assumptions transparent and justified?Are they 

reasonable given the overall objective?
X

Empirical analysis
E1 Shape of the intervention effect prespecified? X X
E2 Major outcomes presented in disaggregated as well as 

aggregated form?
X X X

E3 Data analysed appropriately?
Details of statistical tests given?

X X X

E4 Incomplete outcome data adressed? X X X
E5 Method of synthesis or meta-analysis of estimates described? X X X

E6 Conclusions & recommendations justified and based on the 
results (data) reported? Theoretical (model) conclusions valid 
given the data presented?

X X X

E7 Limitation and potential biases discussed? X X X
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Table 8: Assessment risk of bias: scoring table 

 

Y: yes, N: no, IST: Interrupted Time Series Study, TRP: Therapeutic Reference Pricing, ERP: External (International) Reference Pricing, VBP: Value-Based Pricing 
* includes affordability and availability (supply), ** includes drug use and healthcare utilization, *** includes individual benefit and overall welfare 

STUDY DESIGN DATA MODEL EMPIRICAL ANALYSIS
S1 S2 S3 S4 D1 D2 D3 D4 M1 M2 M3 E1 E2 E3 E4 E5 E6 E7

Publication Type of economic research Research objective

Research 
question 
stated and 
answerable?

Intervention 
and potential 
alternative 
clearly 
defined and 
pre-
specified?

Study design 
appropriate 
to adress 
question, 
following 
conventions?

Setting and 
scope 
justified and 
appropriate 
to answer 
question 
(time frame, 
coverage)?

Sources of 
data 
described 
and justified 
(quality, 
relevance, 
etc.)?

Outcomes 
clearly stated, 
predefined & 
meaningful? 
Measures 
valid and 
reliable? 
Abstractions 
clear?

Reasons for 
selection/ 
exclusion of 
data stated 
and 
plausible?

Intervention 
independent 
from other 
changes?

Economic 
model 
(structure) 
displayed in a 
clear, 
transparent 
manner?

Evidence for 
the model 
structure 
applied 
provided?

Structural 
assumptions 
transparent 
and 
justified?Are 
they 
reasonable 
given the 
overall 
objective?

Shape of the 
intervention 
effect 
prespecified?

Major 
outcomes 
presented in 
disaggregate
d as well as 
aggregated 
form?

Data 
analysed 
appropriately
?
Details of 
statistical 
tests given?

Incomplete 
outcome data 
adressed?

Method of 
synthesis or 
meta-analysis 
of estimates 
described?

Conclusions & 
recommendation
s justified and 
based on the 
results (data) 
reported? 
Theoretical 
(model) 
conclusions 
valid given the 
data presented?

Limitation 
and potential 
biases 
discussed?

SC
O

R
E

Atella_2012 Economic model (analytic, empirical data) Policy > Prices Y (LOW) N (HIGH) N (HIGH) N (HIGH) unclear unclear Y (LOW) N (HIGH) Y (LOW) Y (LOW) unclear N (HIGH) N (HIGH) Y (LOW) unclear Y (LOW) N (HIGH) N (HIGH) 44%
Comanor_2018 Economic model (analytic, empirical data) Policy > Prices unclear N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) 3%
Kaiser_2014 Economic model (analytic, empirical data) Policy > Welfare*** Y (LOW) Y (LOW) N (HIGH) unclear Y (LOW) Y (LOW) Y (LOW) unclear Y (LOW) Y (LOW) Y (LOW) Y (LOW) N (HIGH) Y (LOW) Y (LOW) Y (LOW) unclear Y (LOW) 81%
Koenig_2011 Economic model (analytic, empirical data) Policy > Invest (R&D) Y (LOW) unclear N (HIGH) Y (LOW) N (HIGH) unclear unclear N (HIGH) Y (LOW) Y (LOW) Y (LOW) Y (LOW) N (HIGH) Y (LOW) Y (LOW) unclear Y (LOW) Y (LOW) 67%
Armeni_2016 Interrupted time series study (ITS) Policy > Expenditures Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) unclear - - - Y (LOW) unclear Y (LOW) Y (LOW) unclear Y (LOW) Y (LOW) 90%
Augurzky_2009 Interrupted time series study (ITS) Policy > Prices Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) unclear Y (LOW) N (HIGH) - - - Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) N (HIGH) Y (LOW) 83%
Barros_2010 Interrupted time series study (ITS) Policy > Expenditures Y (LOW) unclear Y (LOW) Y (LOW) Y (LOW) Y (LOW) N (HIGH) unclear - - - unclear Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) 83%
Grootendorst_2005 Interrupted time series study (ITS) Policy > Expenditures Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) - - - Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) 100%
Grootendorst_2006 Interrupted time series study (ITS) Policy > Prices Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) N (HIGH) - - - Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) 93%
Morgan_2008 Interrupted time series study (ITS) Policy > Invest (R&D) Y (LOW) Y (LOW) unclear Y (LOW) Y (LOW) N (HIGH) Y (LOW) N (HIGH) - - - Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) N (HIGH) 77%
Stargardt_2010 Interrupted time series study (ITS) Policy > Usage** Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) unclear - - - Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) N (HIGH) Y (LOW) 90%
Yfantopoulos_2008 Interrupted time series study (ITS) Policy > Prices Y (LOW) Y (LOW) Y (LOW) Y (LOW) unclear Y (LOW) unclear N (HIGH) - - - Y (LOW) N (HIGH) N (HIGH) unclear Y (LOW) N (HIGH) N (HIGH) 57%
Golec_2010 Statistical analysis - inductive (not ITS) Policy > Invest (R&D) Y (LOW) N (HIGH) N (HIGH) unclear N (HIGH) N (HIGH) N (HIGH) N (HIGH) - - - - - - - - - - 19%
Kalo_2012 Statistical analysis - inductive (not ITS) Policy > Usage** & Exp Y (LOW) Y (LOW) N (HIGH) N (HIGH) unclear N (HIGH) N (HIGH) N (HIGH) - - - - - - - - - - 31%
Kanavos_2011 Statistical analysis - inductive (not ITS) Policy > Prices Y (LOW) N (HIGH) N (HIGH) N (HIGH) unclear Y (LOW) N (HIGH) N (HIGH) - - - - - - - - - - 31%
Kyle_2007 Statistical analysis - inductive (not ITS) Policy > Access* Y (LOW) N (HIGH) N (HIGH) Y (LOW) Y (LOW) N (HIGH) unclear N (HIGH) - - - - - - - - - - 44%
Leopold_2012_II Statistical analysis - inductive (not ITS) Policy > Prices Y (LOW) Y (LOW) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) - - - - - - - - - - 25%
Stargardt_2011 Statistical analysis - inductive (not ITS) Policy > Prices Y (LOW) Y (LOW) N (HIGH) N (HIGH) unclear Y (LOW) Y (LOW) N (HIGH) - - - - - - - - - - 56%
vonderSchulenburg_201Statistical analysis - inductive (not ITS) Policy > Prices unclear unclear N (HIGH) N (HIGH) Y (LOW) N (HIGH) unclear N (HIGH) - - - - - - - - - - 31%
Acosta_2014 Systematic Review Policy > diverse Y (LOW) Y (LOW) - Y (LOW) Y (LOW) Y (LOW) Y (LOW) - - - - - Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) 100%
Espin_2011 Systematic Review Policy > Prices Y (LOW) Y (LOW) - Y (LOW) N (HIGH) unclear N (HIGH) - - - - - N (HIGH) unclear unclear N (HIGH) N (HIGH) N (HIGH) 38%
Galizzi_2011 Systematic Review Policy > Prices Y (LOW) Y (LOW) - Y (LOW) Y (LOW) Y (LOW) unclear - - - - - Y (LOW) Y (LOW) Y (LOW) unclear Y (LOW) Y (LOW) 92%
Green_2010 Systematic Review Policy > diverse Y (LOW) Y (LOW) - Y (LOW) Y (LOW) Y (LOW) Y (LOW) - - - - - Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) 100%
Lee_2012 Systematic Review Policy > diverse Y (LOW) Y (LOW) - Y (LOW) Y (LOW) Y (LOW) unclear - - - - - Y (LOW) Y (LOW) Y (LOW) unclear Y (LOW) Y (LOW) 92%
Lee_2015 Systematic Review Policy > Expenditures Y (LOW) Y (LOW) - Y (LOW) Y (LOW) Y (LOW) Y (LOW) - - - - - Y (LOW) Y (LOW) Y (LOW) unclear Y (LOW) Y (LOW) 96%
Morgan_2009 Systematic Review Policy > diverse Y (LOW) Y (LOW) - Y (LOW) unclear Y (LOW) unclear - - - - - Y (LOW) Y (LOW) Y (LOW) Y (LOW) N (HIGH) Y (LOW) 83%
Puig-Junoy_2005 Systematic Review Policy > Welfare*** Y (LOW) Y (LOW) - Y (LOW) unclear Y (LOW) Y (LOW) - - - - - unclear Y (LOW) Y (LOW) Y (LOW) Y (LOW) Y (LOW) 92%
Relakis_2013 Systematic Review Policy > diverse Y (LOW) unclear - Y (LOW) Y (LOW) N (HIGH) N (HIGH) - - - - - N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) 29%
Rémuzat_2015 Systematic Review Policy > Prices Y (LOW) Y (LOW) - Y (LOW) unclear unclear unclear - - - - - N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) 38%
vanderGronde_2017 Systematic Review Policy > diverse unclear N (HIGH) - N (HIGH) N (HIGH) N (HIGH) N (HIGH) - - - - - N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) 4%
Zhou_2014 Systematic Review Policy > Expenditures Y (LOW) N (HIGH) - N (HIGH) N (HIGH) N (HIGH) N (HIGH) - - - - - N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) N (HIGH) 8%
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Additional file 1: Selected screens and payoff details 

Figure 4 and 5: reservation price decision screen both roles (100k$ groups 1-4) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
Figures extracted from the experimental survey used in this and the subsequent study [1]. The experimental surveys are available in Additional file 3 and 4. The illustrations are 
the authors' own creations. 
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Figure 6: run 02, control questions Q1 and Q2 

 
Figure extracted from the experimental survey used in this and the subsequent study [1]. The experimental surveys are available in 
Additional file 3 and 4. The illustrations are the authors' own creations. 
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Figure 7 and 8: run 02, role introduction (left group 4: seller 100k$, right group 5: regulator 1$)  

   
 
Figures extracted from the experimental survey used in this and the subsequent study [1]. The experimental surveys are available in Additional file 3 and 4. The illustrations are the 
authors' own creations. 

 

Followed by comprehension question Q3 (Figure 9 and 10 below) displayed on the same screen.  
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Figure 9 and 10: run 02, comprehension question Q3 (left group 4: seller 100k$, right group 5: regulator 1$)  

  
 
 
 
 
 
 
 
 
 
 
 
Figures based on the images in the experimental survey used in this and the subsequent study [1]. The experimental surveys are available in Additional file 3 and 4. The illustrations 
are the authors' own creations. In the original images, the coffee cups are adjusted from wikiHow: How to Order Coffee. wikiHow Inc.; 2019. 

SMALL MEDIUM LARGE

12 oz. 16 oz. 20 oz.

You

1.0 $
Absolute 
minimum 

price! 






2.0 $

1.5 $

0.9 $

__ $ __ $

m
in

m
in

m
in

SMALL MEDIUM LARGE

12 oz. 16 oz. 20 oz.

Seller

You

2.0 $
Absolute 

maximum 
price! 

You







1.5 $

1.0 $

2.1 $

__ $ __ $

m
ax

m
ax

m
ax



Social Preferences in Reimbursement Negotiations, Additional file 1 Wettstein D., Boes S. 2021 

 5  

Figure 11: run 02, instructional manipulation check (“screener”) to identify inattention 

 
Figure extracted from the experimental survey used in this and the subsequent study [1]. The experimental surveys are available in 
Additional file 3 and 4. The illustrations are the authors' own creations. 
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Figure 12: decision table with message for price entries equal or lower than previous round (run 
two only) 

 

 Figure extracted from the experimental survey used in this and the subsequent study [1]. The experimental surveys are available in 
Additional file 3 and 4. The illustrations are the authors' own creations. 
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Figure 13: initial state (introduction screen, currency group 100k$) and comprehension question Q4 (all displayed on same screen) 
 

  

Figure extracted from the experimental survey used in this and the subsequent study [1]. The experimental surveys are available in Additional file 3 and 4. The illustrations 
are the authors' own creations. 
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Payoffs to stakeholders: 

The experiment was implemented as Qualtrics survey and linked on MTurk as Human Intelligence 

Task (HIT). The Decision Science Laboratory of ETH Zurich (DeSciL) executed the experimental 

runs and delivered anonymized data to the researchers. Bonus distributions were performed by the 

DeSciL to ensure participants remain anonymous to the researchers.  

• All prices expressed in fictive “Dollar” ($) during the game traded at the end of the exper-

iment at a currency rate of 100,000 $ = 1 US$ for group 1 to 4. Prices for group 5 to 6 traded 

at par.  

• Patient: benefit converted to US$ (divided by ten for run one) was donated to the Leukemia 

& Lymphoma Society (LLS) which provides financial support for patients with blood can-

cer (https://www.lls.org/support/financial-support). 

• Payers and investors: benefit plus initial assets converted to US$ divided by ten was paid 

to four other MTurk-Users (randomly selected, only positive amounts implemented). 

• Regulator or Seller: A fix amount of 2.4 US$ was paid to each participant (voucher right at 

the end of the survey) corresponding to a “yearly income” plus initial assets in the experi-

ment. Bonus was distributed by the DeSciL, after the run was closed.   

Bonus run one: participants received an additional bonus of 0.6 US$ for participating in the 

voluntary introductory training (corresponding to 25% of fix salary).  

Bonus run two (covered in subsequent study [1]): no bonus for the mandatory training. 

Participants received instead the difference between their price offer and their reservation 

price, if their offer lead to an agreement for any successful round in game two. This was 

determined by a random pairing of regulators and sellers at the end of the experiment. 
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Additional file 2: Model and hypotheses1 

Model and hypotheses 

A “robust finding” from past laboratory experiments in economics is that “individuals take into 

account the welfare of all parties and have a preference for efficient outcomes” [2-6,1] and that 

“non-selfish preferences are the rule rather than the exception” [7]. Building on these research 

results, the model used in this study was based on a simple CES2-function, where a rational decider 

(regulator R or seller S) should maximize his/her social utility (U) considering the utility (benefit 

π) of the other involved stakeholders besides his own: U (πR,πS,πC,πP,πI), including the patient’s 

(consumer C), the payers’ (P) and the investors’ (I) benefit. 

a) Stated preferences: reservation prices 

Since payoffs in the reservation price games are for both deciding roles identical, independent of 

their decision (x) and flat during the game (fix salary) the utility functions can be simplified for 

both deciding roles (D): UD (πC,πP,πI) = (γ𝐷𝐷πC
ρ + δ𝐷𝐷πP

ρ + 𝜀𝜀𝐷𝐷πI
ρ)1/ρ with γ=1-δ-ε for the weighting 

of the affected stakeholders’ benefits. 

• Hypothesis H0-I: the two deciding roles weight the benefit of the other stakeholders with 

zero (no social or distributional preferences with γ=δ=ε=0), hence reservation prices (x) 

are randomly distributed between 50,000 $ and 500,000 $ in each round and do not differ 

between rounds with incremental patient benefit (E[Xr] = 275,000 $ for r = {1;…;5}). 

• Hypothesis H0-II: the deciders are inequality averse regarding funders only. Since πD is 

independent of (x) and since πP and πI are assumed to be symmetrical, both deciding roles 

                                                 
1 The present study on social preferences forms the basis for a subsequent study in which incentivized bargaining 
behaviour was investigated [1]. The model described was also used in an adapted form in the subsequent study [1]. 
2 Constant elasticity of substitution 
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will simply redistribute the total assets (all initial assets 4*120’000 plus initial premium 

benefit of the payers 2*120,000 $) to minimize the difference between the funders (payer, 

investor) by choosing x=120,000 $, indifferent between any patient outcome (patient ben-

efit, affected by incremental survival and QoL), assuming that: 

- they do not care for pareto-efficiency (since “payer” framed as being “available to pay”), 

- they have an identical utility distribution as per defined model, 

- they have equal agency/sympathy for the funders with δ=ε. 

• Hypothesis H0-III: reservation prices in relation to the patient outcome gained do not dif-

fer comparing each round to the standard of care, using ICER (see Table 3 and 4 further 

below). Since QoL and monthly income are constant in this experiment, the respective 

price to keep each incremental constant between rounds does not differ between alterna-

tive measures. 

o Hypothesis H0-IIIb: reservation prices in relation to the patient outcome gained do 

not differ between consecutive rounds, using ICER. 

• Hypothesis H0-IV: difference due to price magnitude framing (hypothetical 100k$ vs 1$ 

price group) has no effect since effective payoffs at the end of the experiment converted 

to USD are identical for all groups.  

• Hypothesis H0-V: since payoff-functions are identical for both deciding roles and indif-

ference curves are reversible, for every round WTP equals WTA, hence the assigned role 

has no effect on the price decision (no valuation differences) with γR=γS, δR=δS and εR=εS. 

b) Stated preferences: relevance of stakeholders 

• Hypothesis H0-VI: since payoff-functions are identical for all groups and indifference 

curves are reversible, ranking of the stakeholders’ relevance is identical.  
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 i) WTP or WTA per life month 
gained:  

ii) WTP or WTA per quality 
adjusted life month (QALM) 
gained 

 

 𝑥𝑥𝑟𝑟
𝑚𝑚𝑟𝑟

 
𝑥𝑥𝑟𝑟

𝑚𝑚𝑟𝑟 × 𝑞𝑞𝑟𝑟
  

 iii) Incremental cost-
effectiveness ratio ICER:  

iv) Incremental cost-benefit ratio 
ICBR:  

 

 𝑥𝑥𝑟𝑟 − 𝑥𝑥0

𝑚𝑚𝑟𝑟 × 𝑞𝑞𝑟𝑟 −𝑚𝑚0 × 𝑞𝑞0
 

𝑥𝑥𝑟𝑟 − 𝑥𝑥0

𝜋𝜋𝐶𝐶 (𝑚𝑚𝑟𝑟 ,𝑞𝑞𝑟𝑟)−𝜋𝜋𝐶𝐶 (𝑚𝑚0,𝑞𝑞0)
  

 v) Added value:    

 𝜋𝜋𝐶𝐶 (𝑚𝑚𝑟𝑟 ,𝑞𝑞𝑟𝑟)
𝑥𝑥𝑟𝑟

−
𝜋𝜋𝐶𝐶 (𝑚𝑚0,𝑞𝑞0)

𝑥𝑥0
   

 

Efficiency and effectiveness 

Efficiency and effectiveness measures: 

i. WTP or WTA per life month gained: reservation price in proportion to the incre-

mental survival, compared to no treatment 

(xr / mr) 

ii. WTP or WTA per quality adjusted life month (QALM) gained: reservation price 

in proportion to the incremental survival reflecting quality of life 

(xr / mr * qr) 

iii. Incremental cost-effectiveness ratio ICER: difference between the reservation 

price and the price of the standard treatment in proportion to the QALM gained  

(xr – x0) / (mr * qr – m0 * q0) 

iv. Incremental cost-benefit ratio ICBR: difference between the reservation price and 

the price of the standard treatment in proportion to the patient benefit (QALM * 

monthly income) gained 

(xr – x0) / (πC(mr * qr) – πC(m0 * q0)) 

v. Added value: difference between the value of the new treatment and the value of 

the standard treatment. Value is measured by the patient benefit in proportion to 

the cost of the treatment [8] 

πC(mr * qr) / xr – πC(m0 * q0) / x0 

Table 4: efficiency and effectiveness measures 
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Table 5: Prices for constant efficiency and effectiveness per measure 
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Added value WTP,WTA per 
incr. Month

WTP,WTA per 
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QALM

ICER (cost per 
incremental 
QALM)

Incremental 
Cost-Benefit 
Ratio 
(reflecting 
monthly 
income) 

Added value

None 0 0.5 0 0.0 0.0 0.0 0.0 0.0

SoC 0 5 +5 0.5 0 0.25 0.5 0.5 0.5 0.5 0.5 0.1 0.2 0.2 2 nv
1 8 +3 0.5 0 0.40 0.8 0.8 0.8 0.8 0.8 0.1 0.2 0.2 2 0%
2 10 +2 0.5 0 0.50 1.0 1 1 1 1 0.1 0.2 0.2 2 0%
3 12 +2 0.5 0 0.60 1.2 1.2 1.2 1.2 1.2 0.1 0.2 0.2 2 0%
4 15 +3 0.5 0 0.75 1.5 1.5 1.5 1.5 1.5 0.1 0.2 0.2 2 0%
5 17 +2 0.5 0 0.85 1.7 1.7 1.7 1.7 1.7 0.1 0.2 0.2 2 0%

SoC, standard of care; QoL, quality of l ife; nv, no value
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Appendix 1: Selected screens and payoff details 

Figure 4 and 5: introduction to price offer task (left for the regulator, right for the seller role)  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

The coffee cup relates to the comprehension questions in the introductory training, see Appendix 1 in our previous publication [1]. Coffee cup 
adjusted from wikiHow [2]. 
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Figure 6: decision table with message for price offers violating reservation price as introduced 
and trained (run two, example for seller role). Participants could still ignore the message and sub-
mit any price in range. 
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Payoffs to stakeholders: 

The experiment was designed as Qualtrics survey and linked on MTurk as Human Intelligence 

Task (HIT). The Decision Science Laboratory of ETH Zurich (DeSciL) executed the experimental 

runs and delivered anonymized data to the researchers. Bonus distributions were performed by the 

DeSciL to ensure participants remain anonymous to the researchers.  

• All prices expressed in fictive “Dollar” ($) during the game (group 1 and 2) traded at the 

end of the experiment at a currency rate of 100,000 $ = 1 US$. Prices for group 3 to 4 traded 

at par (see Table 1).  

• Patient: benefit converted to US$ was donated to the Leukemia & Lymphoma Society 

(LLS) which provides financial support for patients with blood cancer 

(https://www.lls.org/support/financial-support). 

• Payers and investors: benefit plus initial assets converted to US$ divided by ten was paid 

to four other MTurk-Users (randomly selected, only positive amounts implemented). 

• Regulator or Seller: A fix amount of 2.4 US$ was paid to each participant (voucher right at 

the end of the survey) corresponding to a “yearly income” plus initial assets in the experi-

ment. Bonus was distributed by the DeSciL, after the experiment was closed. Participants 

received the difference between their price offer and their reservation price, if their offer 

lead to an agreement for any successful round in game two. This was determined by a ran-

dom pairing of regulators and sellers at the end of the experiment. 

 

1. Wettstein DJ, Boes S. Assessing Social Preferences in Reimbursement Negotiations for 
New Pharmaceuticals: An Experimental Design to Analyse Willingness to Pay and 
Willingness to Accept Manuscript submitted for publication. 2020. 

2. Wikivisual. How to Order Coffee. wikihow.com: wikiHow Inc.; 2019. 
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Appendix 2: Model and hypotheses 

Our underlying model is based on the “robust finding” from existing laboratory research in eco-

nomics that “individuals take into account the welfare of all parties and have a preference for effi-

cient outcomes” and that “non-selfish preferences are the rule rather than the exception” [1-7]. 

Relating to similar research, we built our reflections in the previous study on a simple CES1-func-

tion (see Appendix 2 of the publication) [7]: A rational decider (regulator R or seller S) should 

maximize his or her social utility (U) considering the utility (benefit π) of the other involved stake-

holders besides his own with U (πR,πS,πC,πP,πI), including the patient’s (consumer C), the payers’ 

(P) and the investors’ (I) benefit. Payoffs in the reservation price games were for both deciding 

roles identical, independent of their decision (x) and flat during the game (fixed salary). Hence we 

proposed to simplify the utility functions for both deciding roles (D): UD (πC,πP,πI) = 

(γ𝐷𝐷πC
ρ + δ𝐷𝐷πP

ρ + 𝜀𝜀𝐷𝐷πI
ρ)1/ρ with γ=1-δ-ε representing the distributed weighting of the affected pas-

sive stakeholders’ benefits. [7] 

For our reflections in the study presented here, we extend the utility function from above for the 

decider (D) with his and his opponents (O) benefit as follows:  

UD (πD,πO,πC,πP,πI) = (α𝐷𝐷π
D
ρ + β𝐷𝐷π

O
ρ + γ𝐷𝐷π

C
ρ + δ𝐷𝐷πP

ρ + 𝜀𝜀𝐷𝐷πI
ρ)1/ρ *𝑃𝑃𝑟𝑟 (𝑦𝑦D |𝐸𝐸(𝑦𝑦O ))  

with πR
ρ   = 240 + (𝑥𝑥�R − 𝑦𝑦R ) for regulators (D, O), πS

ρ = 240 + (𝑦𝑦S − 𝑥𝑥�S ) for sellers (D, O), 

and α = 1-β-γ-δ-ε.  

The estimated probability (Pr) for an agreement depends on the own price offer yD in the second 

game and the expected price offer of the opponent yO. The potential bonus depends on the own 

                                                 
1 Constant elasticity of substitution 
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reservation price from the first game (external variable 𝑥𝑥�D ). A rational utility maximizing decider 

should maximize relevant payoffs considering the probability of reaching an agreement. 

We first assume that no valuation differences exist, especially not between roles (WTP=WTA) and 

that players share this assumption with xD = xO for the same round. 

Hypothesis H0-I: deciders will state a price offer (y) equal to their reservation price (x), 

since this maximizes expected overall social payoff, even though their own bonus is zero.  

We could further assume that rational deciders with social preferences might care for the patient 

only and weight all other payoffs with zero. A consequence of this assumption would be that the 

optimal price offer for the decider is again equal to his reservation price, but even if he assumes 

WTP≠WTA. Since this offer maximizes the chance of an agreement and increases the patient ben-

efit compared to the status without agreement. Hence the result is equal to H0-I for altruistic players 

who do not assume WTP=WTA but care for patient’s outcome only. 

Alternatively we could assume that the deciders are still rational utility maximizers, but deviate 

from y=x since they do not only assume WTP≠WTA but do care for other stakeholders’ benefits, 

beside the patient. For this, deciders need an alternative assumption for the opponents offer. If both 

roles simply assume a systematic valuation gap (reluctance to trade) where sellers value the new 

treatment higher than regulators (WTP < WTA) the outcome is again yD = xD (H0-I). Since a suc-

cessful offer with yS ≤ xR would violate the (introduced and trained) definition of WTP and WTA. 

They could however have a general assumption about the distribution of the counteroffer E(yO), 

less dependent of their own valuation. For example that E(yO) is more likely to be located at the 

mean of an expected price range of possible or realistic price offers. A very simple expected price 

range is equal to the range between 0 and 500 k$ for which the decider could assume a normal 



Wettstein DJ, Boes S, 2020 Reimbursement Negotiations for New Pharmaceuticals APPENDIX_2 

3 

distribution of his opponent’s offer yO around 250 k$. Alternatively, the expected mean yO could 

also be at 275 k$ (mean of the decision range). We further assume that participants share one range 

of expected prices in the experiment. 

If the decider is rational and weights his own benefit higher than the benefit of his opponent, the 

optimum lies beyond yO (>250 k$) for the regulator and below yO for the seller (<250 k$). 

Hypothesis H1-III: margins claimed do differ between role groups above or below a 

shared assumed most likely counteroffer. 

The smaller the decision maker estimates the standard deviation of the (normal) distribution of yO, 

the steeper the density function and smaller the distance of his optimal expected bonus from the 

expected yO (250 k$). This holds true also if the decider is strictly prosocial and weights all payoffs 

equal (see Figure 7 below). Only the optimum for an altruistic seller who weights the passive stake-

holders equal but ignores not only his own but also the payoff for his active opponent, lies still at 

the point of equal distribution between funders at a price of 120 k$.  

Hypothesis H1-IIIa: Regulators will either state yR = E(yO) if their reservation price from 

the first game is x�R ≥ E(yO), or yR = x�R if their x� < E(yO). The sellers will state yS = E(yO) if 

their x�S ≤ E(yO), or yR = x�S if their reservation price is x�S > E(yO).  

This means for example for E(yO) = 250 k$: regulators with a reservation price of 50 to 250 k$ as 

well as sellers with a reservation price of 250 to 500 k$ will not deviate with their offer from their 

reservation price. Since they would otherwise decrease the chance of an agreement and therefore 

expected payoffs. Regulators above 250 k$ however should deviate from their preference and ask 

for 250 k$, as well as sellers below 250 k$ and therefore have a “margin” between offer and reser-

vation price.  
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Generalized H1-IIIa implies that if we split participants in two groups of those with reservation 

prices above and below the expected mean offer, regulators should have margins only in the upper 

and sellers only in the lower group.  

Finally, we could in general assume that players share a valid assumption about each other’s price 

offers.  

• Hypothesis H0-IV: Comparing price offers between the two role groups, an agreement is 

reached with means 𝑦𝑦𝑆𝑆≤ 𝑦𝑦𝑅𝑅 overall (weak) and for each negotiation pair ySi ≤ yRi (strong). 

Since players are rational utility maximizers and assuming that an agreement in line with 

their stated social preferences is always preferable to none 

Figure 7: expected social utility for price offer decision in round 2 for each given reservation 
price, assuming that opponent’s counter offer is normal distributed. 

 

For simplification “no treatment” as default if no agreement is reached. Optima remain unchanged with “standard of 
care” as default. Fix salary of deciders excluded. 
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 REG altruistic, exc. opponent (funder ineq. averse)  SEL altruistic, exc. opponent (funder ineq. averse)
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Figure 8: same if decider cares for patient/agreement only 

 
Standard of care as alternative, if no agreement is reached. Optima remain unchanged with “no treatment” as default. 
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Table A1 Overview games 
Part/stage 

Set-
ting 

Incen-
tive Game Round Decision task1,2 Consequences of the decision  

1st part: active role (negotiator)       In the case of an agreement1 In the case of no agreement 
Available alternative 
(if no agreement)4 

Stage 1:  
reservation 
price (x) 

Auto-
nomous 

Fixed 
salary 

1 1 Decide on a “reasonable and fair” maximum 
(buyer) or minimum (seller) price x (between CHF 
0 and 10) for the closed envelope with an unknown 
donation for the patient (between CHF 0 and 10). 
There is no negotiation partner involved. 

No agreement needed. Payers will have 
to pay the price x to the investors, the pa-
tient association will receive the dona-
tion. Buyer and seller will both receive a 
fixed salary of CHF 5. 

- - 

   2 Repetition of game 1 with the additional require-
ment to estimate the unknown donation in the en-
velope (patient value). 

 - - 

Stage 2:  
price offers 
(y) 

Inter-
active 

Salary 
from 
princi-
pal 

2 1 Decide on a price offer y for the closed envelope 
with an unknown donation for the patient. The of-
fer will be matched with a counteroffer from a ran-
dom negotiation partner playing the opposite role. 
An agreement will be reached if the seller’s price 
is equal to or lower than the buyer's price offer. 

Payers will have to pay the agreed price 
(mean of offers) to the investors, the pa-
tient association will receive the dona-
tion. Buyer and seller can expect a salary 
determined by their principal, which de-
pends on the price agreed. 

Payers will have to pay nothing, inves-
tors will receive zero revenue and the 
patient will receive no donation.  Buyer 
and seller might receive a salary for not 
reaching an agreement if this is deter-
mined accordingly by their principal. 

No alternative availa-
ble. 

   3  Same decision task as in game 2, with one differ-
ence. This time, an alternative to the object of ne-
gotiation (closed envelope) is available: a known 
donation for the patient at a known price for the 
payer/investor. It will be traded in the case of no 
agreement. 

 Payers will have to pay the price of the 
available alternative to the investors, 
and the patient association will receive 
the alternative donation. Buyer and 
seller will receive a salary determined 
by their principal, which depends on the 
price of the alternative. 

There is a donation of 
CHF 1 available for the 
patient at a payer price 
of CHF 3. 

   4     Donation of CHF 2 at a 
price of CHF 5. 

   5     Donation of CHF 3 at a 
price of CHF 6. 

   6     Donation of CHF 4 at a 
price of CHF 7. 

   7     Donation of CHF 6 at a 
price of CHF 8. 

   2 2 Replay of game 2 with the possibility to revise the 
decision. 

  No alternative availa-
ble 

2nd part: passive role (funder)       

Stage 3:  
salary for 
agent (w) 

Auto-
nomous 

Final 
game 
capital3 

8  Decide on a salary for the agent: payers for their 
randomly assigned buyer, investors for their ran-
domly assigned seller. The salary may differ for 
defined reimbursement price ranges (CHF 0.1-1, 
..., 9.0-10). The salary for no agreement in the case 
of no available alternative (game 2) must also be 
determined. 

The corresponding salary for the agreed 
price will be deducted from the princi-
pal's initial capital (CHF 20)3 and trans-
ferred to the agent. 

The corresponding salary for the price 
of the available alternative (or the de-
fined salary for no agreement in the 
case of no available alternative) will be 
deducted from the principal's initial 
capital and transferred to the agent. 

- 

Participants were informed that one of the games (1-7) played would be randomly selected at the end of the experiment for the implementation of the payoffs to all affected stakeholders in real life. For 
this, they were randomly assigned into groups of five twice: once as negotiators to play one of their own games and once as principals to fund the game of two other negotiators and reward their agent. 
1: In the risk-sharing group (treatment A), negotiators had to agree on a minimum patient benefit (final donation) in addition to the price. The buyer’s requested minimum had to be equal to or higher than 
the promised minimum of the seller. If the negotiation was successful but the final donation turned out to be below the agreed minimum patient benefit, the agreed price was cut in half (“risk-sharing”). 
2: In the cost-benefit group (treatment B), negotiators had to type in an estimate of the patient benefit (v) in the closed envelope for an automatic calculation of the cost-benefit of their pricing decision 
(y/v). It was up to the participants to decide whether to take this additional information into account in their pricing decision. 
3: Investors’ initial capital was reduced by an amount only known to them (indicated to lie between CHF 0 and 10), representing the acquisition or investment cost for their envelope. 
4: While in game 2, a failure to agree meant no transactions at all, an alternative to the object of negotiation (closed envelope) was available in games 3-7 and traded in the case of no agreement. 
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Table A2 Parameters per role and round 

 
 
1: v randomly chosen from distribution Rv {0.0;0.1;…;9.9;10.0} 
2: available alternative implemented in case of no agreement  
3: All players knew that there were investment costs between 0 and 10. Only the investors knew the exact amount for the final wage decision. 
4: y* defined only if yB ≥ yS (agreement) 
5: for group A: y* and v* defined only if yB ≥ yS and vS ≥ vB 
6: for group A: y'=y* if v ≥ v* and y'=y*/2 if v < v* 
7: if no agreement reached: for game 2 y'=v'=0; for offer games 3 to 7 y'=y0, v'=v0 
Amounts displayed are in Swiss Francs (CHF). 
  

Group, Game Setting Decisions Result
Market Negotiators (agents) Principals Trade Negotiators Funders
Lottery Alternative2 Buyer, Seller Payer, Investor Funders Patient Buyer Seller Payer Investor

Group B / C

Donation 
unre-
vealed1

Donation 
revealed 
(v0)

Reimbursed 
price 
(y0)

Investment 
cost3 

(i, i0)

Reser-
vation 
price (x)

Price 
offer 
(y)

Agreed 
price4,5 

(y*)

Agreed min. 
outcome5 

(v*)

Salary for
agent (w)

Reimbursed 
price6,7 

(y')

Donation 
for transfer1,7 

(v')

Salary (w') Salary (w') Capital Capital

1 E(v) - - E(i) x - - - wx x v 5 5 20-x-wx 20-i+x-wx

2 E(v) - - E(i) - y (yB+yS)/2 - wy' y*, y0 v, v0 wy' wy ' 20-y'-wy ' 20-i+y'-wy '

3 E(v) 1 3 E(i) - y (yB+yS)/2 - wy' y*, y0 v, v0 wy' wy ' 20-y'-wy ' 20-i+y'-wy '

4 E(v) 2 5 E(i) - y (yB+yS)/2 - wy' y*, y0 v, v0 wy' wy ' 20-y'-wy ' 20-i+y'-wy '

5 E(v) 3 6 E(i) - y (yB+yS)/2 - wy' y*, y0 v, v0 wy' wy ' 20-y'-wy ' 20-i+y'-wy '

6 E(v) 4 7 E(i) - y (yB+yS)/2 - wy' y*, y0 v, v0 wy' wy ' 20-y'-wy ' 20-i+y'-wy '

7 E(v) 6 8 E(i) - y (yB+yS)/2 - wy' y*, y0 v, v0 wy' wy ' 20-y'-wy ' 20-i+y'-wy '

Group A
1 E(v) - - E(i) x - - - wx x v 5 5 20-x-wx 20-i+x-wx

2 E(v) - - E(i) - y (yB+yS)/2 (vB+vS)/2 wy* y*, y*/2, y0 v, v0 wy' wy ' 20-y'-wy ' 20-i+y'-wy '

3 E(v) 1 3 E(i) - y (yB+yS)/2 (vB+vS)/2 wy* y*, y*/2, y0 v, v0 wy' wy ' 20-y'-wy ' 20-i+y'-wy '

4 E(v) 2 5 E(i) - y (yB+yS)/2 (vB+vS)/2 wy* y*, y*/2, y0 v, v0 wy' wy ' 20-y'-wy ' 20-i+y'-wy '

5 E(v) 3 6 E(i) - y (yB+yS)/2 (vB+vS)/2 wy* y*, y*/2, y0 v, v0 wy' wy ' 20-y'-wy ' 20-i+y'-wy '

6 E(v) 4 7 E(i) - y (yB+yS)/2 (vB+vS)/2 wy* y*, y*/2, y0 v, v0 wy' wy ' 20-y'-wy ' 20-i+y'-wy '

7 E(v) 6 8 E(i) - y (yB+yS)/2 (vB+vS)/2 wy* y*, y*/2, y0 v, v0 wy' wy ' 20-y'-wy ' 20-i+y'-wy '
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Table A3 Cost-benefit ratio and value for money of available alternative in offer games 
 

  

0 1 2 3 4 5 6 7 8 9 10

0

1 1.00 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00

2 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00

3 0.33 0.67 1.00 1.33 1.67 2.00 2.33 2.67 3.00 3.33

4 0.25 0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25 2.50

5 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00

6 0.17 0.33 0.50 0.67 0.83 1.00 1.17 1.33 1.50 1.67

7
0.14 0.29 0.43 0.57 0.71 0.86 1.00 1.14 1.29 1.43

8
0.13 0.25 0.38 0.50 0.63 0.75 0.88 1.00 1.13 1.25

9
0.11 0.22 0.33 0.44 0.56 0.67 0.78 0.89 1.00 1.11

10
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00

y/v
cost-benefit  
ratio

price (y, in CHF)

pa
tie

nt
 b

en
ef

it 
(v

, i
n 

C
H

F)

alternative if 
no agreement

0 1 2 3 4 5 6 7 8 9 10

0

1 1.00 0.50 0.33 0.25 0.20 0.17 0.14 0.13 0.11 0.10

2 2.00 1.00 0.67 0.50 0.40 0.33 0.29 0.25 0.22 0.20

3 3.00 1.50 1.00 0.75 0.60 0.50 0.43 0.38 0.33 0.30

4 4.00 2.00 1.33 1.00 0.80 0.67 0.57 0.50 0.44 0.40

5 5.00 2.50 1.67 1.25 1.00 0.83 0.71 0.63 0.56 0.50

6 6.00 3.00 2.00 1.50 1.20 1.00 0.86 0.75 0.67 0.60

7
7.00 3.50 2.33 1.75 1.40 1.17 1.00 0.88 0.78 0.70

8
8.00 4.00 2.67 2.00 1.60 1.33 1.14 1.00 0.89 0.80

9
9.00 4.50 3.00 2.25 1.80 1.50 1.29 1.13 1.00 0.90

10
10.00 5.00 3.33 2.50 2.00 1.67 1.43 1.25 1.11 1.00

v/y

price (y, in CHF)

pa
tie

nt
 b

en
ef

it 
(v

, i
n 

C
H

F)
value for 
money

alternative if 
no agreement
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Details on experimental procedure (experimental protocol) 

Implementation 

The study was originally planned and in Qualtrics implemented as a physical laboratory experi-
ment. Due to the measures ordered by the Swiss authorities in spring 2020 to combat COVID-19, 
it became impossible to conduct behavioural experiments in the physical laboratory; therefore, the 
experiment was conducted online (“virtual lab”). Except for the execution platform, the experiment 
was carried out as originally planned, with no adjustment of the setting or subject pool. The study 
sample (n=367) was recruited among Swiss university students, registered through the University 
Registration Center for Study Participants (www.uast.uzh.ch) of the ETH Zurich and the University 
of Zurich (UZH). Participants had to be Swiss residents and at least 18 years of age. The experiment 
was conducted in four sessions held between June 21 and July 2, 2020. The Decision Science La-
boratory of ETH Zurich (DeSciL) executed the experimental runs (hosted on https://ethz-
urichenv.eu.qualtrics.com) and delivered anonymized data to the researchers. The pairing of the 
participants’ final offers as well as salary functions, determination of the respective patient benefit, 
determination of the negotiation results, and determination of the payoff-relevant game were per-
formed in Excel using macro routines (VBA). Payoff distributions to the participants were per-
formed by the DeSciL to ensure participants remain anonymous to the researchers. The donation 
to the patient association (Swiss Cancer League www.krebsliga.ch) was transferred by the re-
searchers after the experiment was closed. Participants had to state their informed consent (elec-
tronically) prior to the experiment. The research design was submitted to the national database 
BASEC (Business Administration System for Ethics Committees) of swissethics (Swiss Ethics 
Committees on research involving humans) before the implementation of the experiment. The local 
ethics commission of the Canton of Zurich reviewed the application and confirmed that the project 
does not fall within the scope of the Swiss Human Research Act (HRA) and therefore no authori-
zation was required. The following section provides a detailed summary on the experimental design 
and the games played, followed by the key instruction screens. The design was preregistered at 
OSF.io before the experiment: https://osf.io/jhzk2. 

Table A1 above provides an overview over all games played. 

The full experimental instructions have been uploaded before data collection and are available here 
http://doi.org/10.5281/zenodo.3909606. 

Games played 

The participants were introduced to price negotiations in a real opportunity to improve patient ben-
efit. This process included providing information on the monetary consequences of their decisions 
(payoffs) as well as information on the parallels of the experimental setting to real-world pricing 
negotiations for new pharmaceutical products (contextual framing). Various economic experiments 
have shown that the described context of the decision situation has an impact on the participants 
(framing effect) [2-6]. While some health economic experiments in the past have used a neutral 
frame only, most recent studies have implemented a health frame, some of them comparing a group 

http://www.uast.uzh.ch/
https://ethzurichenv.eu.qualtrics.com/
https://ethzurichenv.eu.qualtrics.com/
http://doi.org/10.5281/zenodo.3909606
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with a neutral framing to one with a health framing [6-12]. Meaningful context can aid in under-
standing and reduce implicit associations which increases experimental control [13]. Figures A1-
A4 below show the experimental introductions, highlighting the contextual framing elements. For 
the framing of the negotiation situation and patient benefit, the therapeutic area of oncology was 
chosen. This was for two reasons. First, because of its relevance to the policy reform debate de-
scribed at the beginning of this article. Cancer therapies have shown the highest growth rates in 
costs and list prices in recent years, and also show the highest cost growth projections for the com-
ing years [14-17]. Apart from its relevance to the political reform debate, the topic of cancer treat-
ment is also easier to instruct. For most participants, it can be expected that they can relate to cancer 
treatment. This contrasts with many other specialty treatments (e.g., immunology or rare diseases), 
where potentially larger differences in player understanding could also cause larger, uncontrollable 
biases in behaviour and unduly increase the complexity of the decision situation. 

Participants were informed that one of their pricing decisions would be randomly selected for im-
plementation at the end of the experiment and have real consequences not only for themselves but 
also for other participants (payoffs for payers and investors) and through donations to a cancer 
patient association (Swiss Cancer League) as a proxy for patient benefit1. They were also informed 
that in the final part of the experiment they would take on a second role, that of investor or payer 
(assigned to a different negotiating pair). This assignment would be independent of their original 
role as buyer or seller. 

To test participants understanding after the introduction they had to answer five comprehension 
questions. The first four were related to conditions for and impact of negotiation success, the last 
on the concept of a reservation price (WTP, WTA). Game and payoff currencies were in Swiss 
Francs (CHF)2. Both active roles had the same payoff function (see Table A2 below) 

All players started with an initial capital of CHF 20. In the first stage participants were asked to 
decide on a “reasonable and fair” maximum (buyer’s WTP) or minimum (seller’s WTA) price for 
the closed envelope, containing an unknown donation (between CHF 0 and 10) for the patient. The 
price (x) had to be in a range of CHF 0.0 to 10.0, entered by moving a slider.3 No negotiation 
partner was involved at this stage and the task was rewarded with a fixed salary of CHF 5. The 

 
1 A link to the website for the Swiss Cancer League (“Krebsliga Schweiz”) was provided in the instructions, where the 
participants could see that the donations would be used to directly support patients in need (see Figure A3). 
2 During the time the experiment was conducted, one Swiss Franc corresponded on average to 0.94 Euro or 1.05 US 
Dollars. 
3 The use of discrete choice formats for the price decision was considered for the present experiment, but ultimately 
had to be discarded. A single binary or dichotomous decision would not have been sufficient to obtain meaningful 
WTP and WTA values for pairing negotiators and determining negotiation outcomes. The “decisions would have had 
to be repeated in an iterative process, which would have meant an inflationary increase in the duration per round and 
of the experiment overall” [18]. The main reason for not using a multiple price list format was the unreasonable com-
plexity of an appropriate decision table. On the one hand, this was due to the estimated effect size and the intervals 
needed to capture the valuation and offer differences between negotiators. On the other hand, due to the necessary 
representation of the distributional effects between the different parties involved. The table would have been either too 
selective or too comprehensive.  Since the interest of the experiment was not to elicit nominal risk preferences, but 
rather the different negotiation successes and outcomes under different pricing rules, an unguided elicitation format, 
the Contingent Valuation Method (CVM) with a direct matching, was chosen [19]. 
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social consequences of the decision were simple: the redistribution from payer to investor corre-
sponded exactly to the price decision (x), the patient received in any case the value of the envelope 
and the reward for the decision maker was known. This game was repeated once with the additional 
requirement to also estimate the value (v) of the donation in the envelope (entered by typing the 
value in a field). During this second round of game one, treatment group A was introduced to the 
risk-sharing concept and procedure, while treatment group B was introduced to the cost-effective-
ness concept and calculator. The term and concept of “cost-effectiveness” was used in the experi-
ment due to the reference to corresponding policy instruments in real world. Since the patient ben-
efit was monetised, “cost-benefit” is used for the analysis and interpretation of the results.4 

In the second stage of the experiment participants had to decide on a price offer (y) to trade the 
closed envelope with a negotiation partner. An agreement was reached if the seller’s price was 
equal or lower to the buyer’s price offer. Negotiators were told, that their salary for completing the 
task would be determined by their principal at the end. The social consequences of the decision 
thus no longer depended only on one’s own price decision, but also on the price decision of the 
opponent and remuneration by the principal. 

While in game two a failure to agree meant no transactions at all, an alternative to the object of 
negotiation (closed envelope) was available in game three to seven. The alternative was a donation 
of a known amount for the patient at a known price for the investor respectively cost for the payer. 
Participants were told that this alternative would be traded in case of no agreement. This extension 
of the decision situation was implemented to simulate the impact of an already established standard 
treatment which is often available in real-world reimbursement negotiations. After five games with 
an available alternative, game two with no alternative was repeated. 

In the third stage of the experiment participants had to decide on the salary (w) for their agents, 
paid from their own capital. The salary had to be typed in for ten defined reimbursement price 
ranges (CHF 0.1-1.0, ..., 9.0-10.0). The salary for no agreement in case of no available alternative 
(game two) had to be decided as well. In addition to that, the investors’ initial capital was reduced 
by an amount (indicated to lie between CHF 0 and 10), representing the acquisition or investment 
cost for their closed envelope. Both funder roles received the same description for their task, with 
exception of the exact amount of the investment costs, only known to the investors. 

 
4 The cost-effectiveness ratio for the new option of a patient benefit and the existing alternative were considered sep-
arately and not incrementally (incremental cost-effectiveness ratio ICER) for two reasons. First, the implementation 
of the ICER would have decisively increased the complexity of the decision situation. Second, the interest of the 
experiment was in differences in the overall value for money achieved for the overall population (see first paragraph 
of the discussion section of the manuscript) and not in an incremental view (accepting the status quo). 
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Selected instruction screens 
Figure A1/2 Introduction screens (contextual framing5 on real world reimbursement negotiations marked red │) 
  

 
5 See explanation on contextual framing on page 6 above. 
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Figure A3/4 Introduction screens (contextual framing on real world reimbursement negotiations marked red) 
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Figure A5/6 Introduction screens (contextual framing on real world reimbursement negotiations marked red) 
 
  



Appendix 1: Details on design  Wettstein, Boes, 2021 

11 

Figure A7/8 Decision screen game 1 round 1 (reservation price), including comprehension question 5, for the buyer 
  

The illustrations are the authors' own creations. In the original images, the coffee cups are adjusted from wikiHow [1]. 
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Figure A9/10 Decision screen game 1 round 1 (reservation price), including comprehension question 5, for the seller 
  

The illustrations are the authors' own creations. In the original images, the coffee cups are adjusted from wikiHow [1]. 
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Figure A11/12 Decision screen game 3 (price offer with available alternative), treatment group C (control group), buyer (left), seller (right) 
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Figure A13/14 Decision screen game 3 (price offer with available alternative), treatment group A (risk-sharing), buyer (left), seller (right) 
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Figure A15/16 Decision screen game 3 (price offer with available alternative), treatment group B (cost-benefit6), buyer (left), seller (right) 
 
 

 

 

 
6 See explanation on the use of “cost-effectiveness” vs “cost-benefit” on page 7 above. 
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Details on basic assumptions and hypotheses 

2.2.1 Basic assumptions and model 

For our basic considerations we adapt the simple CES1-function, used in our previous two studies, 
which represents the utility function of the negotiators [1,2]. Our basic assumptions regarding the 
behaviour of the participants are based on the following behaviour model. The model is supported 
by robust evidence from laboratory research in economics that “individuals take into account the 
welfare of all parties” and that “non-selfish preferences are the rule rather than the exception” [1-
8]. A rational2 buyer (B) or seller (S) will maximize his or her social utility (U)3 considering the 
utility (π) of all involved stakeholders with U (πB,πS,πC,πP,πI), including the patient’s (consumer 
C), the payer’s (P) and the investor’s (I) utility, with a respective weighting of the included utilities 
(α+β+γ+δ+ε=1). All payoffs in the reservation price game are identical for both deciding roles 
(negotiators N). Consequently, the utility function is identical in the reservation price game. Since 
buyers’ willingness to pay (WTP) equals sellers’ willingness to accept (WTA) and no valuation 
differences (WTP=WTA) exist: 

UN (πN,πO,πC,πP,πI) =(α𝑁𝑁π
N
ρ + β𝑁𝑁π

O
ρ + γ𝑁𝑁π

C
ρ + δ𝑁𝑁πP

ρ + 𝜀𝜀𝑁𝑁πI
ρ)1/ρ 

with α = 1-β-γ-δ-ε. 

In the reservation price game, their expected payoff is independent of their own or the opponents 
price decision (x), due to the fixed salary and lack of interaction (no counteroffer). In the price 
offer game, the negotiators need to consider for their price offer (yN) that their social utility depends 
on the counteroffer (yO) of their negotiation partner. The probability of an agreement increases for 
buyers and decreases for sellers as their price offer increases. Depending on the assumption for the 
distribution of counteroffers, this probability can change gradually (e.g., when assuming normally 
distributed counteroffers) or discretely (when assuming a single expected value). Furthermore, the 
own payoff of the players is no longer fixed but depends on a salary function decided by their 
principal. Consequently, negotiators’ social preferences expand to include preferences for their 
own salary and the salary of their counterpart. The principals decide on the salaries (w) for their 
agents at the end of the experiment after the decisions have already been made by the negotiators. 
Since the two salaries depend on the preferences of the payer and the investor, the agents must 
make an additional assumption about the social preferences of the principals. As the principals 
cannot set incentives for a subsequent negotiation, the agents may assume that the principals will 

 
1 Constant elasticity of substitution 
2 Assuming complete and transitive preferences and considering all available information provided during the experi-
ment. 
3 The underlying model with social preferences was chosen to establish a comprehensible link to the concrete con-
stellation in the real world. As outlined in the introductory chapter 1 (manuscript), the reform discussion mainly re-
volves around the impact of price regulation of new medicines on patients, payers and research investments (inves-
tors). In addition to social, distributional considerations, other decision rationales or heuristics could be considered in 
the model. However, according to the assumptions of the proposed model, these do not differ between the two ra-
tional negotiators and are neglected in the following. Bounded rational explanations for differences are addressed in 
the discussion section. 



Appendix 2: Details on model  Wettstein, Boes, 2021 

3 

simply redistribute according to their social preferences. And vice versa, if principals (who were 
all buyers or sellers before) assume no valuation gaps and that agents perform backwards induction, 
anticipating the principals’ decision, they have no rational reason to deviate from their own pref-
erences from the offer games for the salary distribution. The only new information available are 
the investment costs of the respective group (i’), but the expected value of the investment cost 
overall stays the same and investors don’t know which funder role their agent will be assigned to. 
Consequently, the same utility function again applies to both negotiators in the offer game. In ad-
dition to the reservation price game the opponent’s expected offer needs to be included, as well as 
the opportunity costs of “no agreement” (corresponding to the available alternative in games three 
to seven)4: 

UN (πN,πO,πC,πP,πI) = �α𝑁𝑁πN
ρ + β𝑁𝑁π

O
ρ + γ𝑁𝑁πC

ρ + δ𝑁𝑁πP
ρ + 𝜀𝜀𝑁𝑁πI

ρ�
1
ρ × 𝑃𝑃 𝑟𝑟 �𝑦𝑦N �𝐸𝐸�𝑦𝑦O �� − (no agreement) 

with α=1-β-γ-δ-ε. 

Since the value of the donation (v) in the envelope is known to be between CHF 0 and 10 (no 
decimals) a rational player assumes the expected value of a random distribution and sets πC = CHF 
5. Similar is the case for the unknown investment costs for the investor, for which a rational player 
assumes i = CHF -5. Initial capital is for both funders CHF 20. Finally, the negotiator has to make 
an assumption about the two agents’ wages, which affect the payoffs of the two funders as well as 
the payoff for the negotiator and his counterpart. Since wages depend on the expected price of an 
agreement or the price of the alternative in case of no agreement, we first consider, for simplicity, 
the price decision in the absence of a salary for the two negotiators. This could be the case if the 
negotiator assumes (contrary to the assumption made above) that the principal decides purely self-
ishly at the end. 

The estimated probability (Pr) of an agreement depends on the price offered by the deciding player 
(yN) and the expected price offered by the opponent (yO). A rational, utility-maximizing decision-
maker should maximize total (weighted) payoffs, taking into account the probability of reaching 
an agreement. Of course, they can still weight one or even all involved stakeholders with zero. A 
purely selfish player would do the latter since he/she is indifferent for any redistribution between 
the other stakeholders. If, on the other hand, they are interested in at least one of the three passive 
stakeholders, they must assess the probability of an agreement. Consequently, they must form an 
assumption about the likely counteroffer. As stated above, the players assume no valuation gaps 
between buyers and sellers. Apart from few extreme preferences (see further below), players will 
prefer an agreement at their reservation price (considering the counteroffer) versus none and as-
sume the same for their counterparts. In the absence of any further information about the prefer-
ences of the counterpart, they have no rational reason to deviate from their own reservation price. 
For the total population, it can consequently be assumed that the price offers do not differ between 
the average buyer and seller, as there are no valuation gaps. 

 
4 For simplicity, the dependence of πN, πO, πP and πI on price is not shown in detail 
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Lastly, we add the agent’s reward function under the aforementioned assumption that the principal 
also has other-regarding preferences. Since, as mentioned above, the agent assumes that the prin-
cipal redistributes in favour of his agent in the end according to his own social preference in the 
offer game, and there are no valuation gaps, πN = w(yN) is used. By doing so, to avoid complicated 
iterations, we assume for simplicity that the principal in the end – and thus the agent – chooses 
w(yN) based on a preference function in the absence of a wage, such that utility is optimized. 

In the following, using possible distributional preferences as an example, it is shown that, given 
balanced social preferences, agreement is preferred in the majority of games and possible weights. 
This is also true when considering a salary for the negotiators. We use an example where partici-
pants expect a counteroffer of CHF 5. In absence of any assumptions about the counterpart’s pref-
erences this is also simply the expected value of a random counteroffer. The utility function for the 
offer game with no available alternative (game 2) reads as follows (for simplicity, the same salary 
function is used for agreement and non-agreement): 

UN (πN,πO,πC,πP,πI) = �α𝑁𝑁𝑤𝑤N
ρ + β𝑁𝑁𝑤𝑤O

ρ + 𝛾𝛾𝑁𝑁5ρ + δ𝑁𝑁(20 + 𝑦𝑦𝑁𝑁 − 𝑤𝑤𝐵𝐵)ρ + 𝜀𝜀𝑁𝑁(20− 5+𝑦𝑦𝑁𝑁 − 𝑤𝑤𝑆𝑆)ρ �
1
ρ  ×

𝑃𝑃 𝑟𝑟(𝑦𝑦N|5) − (δ𝑁𝑁20ρ − 𝑤𝑤𝐵𝐵 + 𝜀𝜀𝑁𝑁(20 − 5 −𝑤𝑤𝑆𝑆)ρ)
1
ρ  × (1 − 𝑃𝑃 𝑟𝑟(𝑦𝑦N|5)), 

with α=1- β-γ-δ-ε. 

The shape of the utility functions differs for the two roles, as the buyer increases the chance of an 
agreement by increasing his/her price, while the seller needs to lower his/her price to increase the 
chance of an agreement. As visualized in Figure A17-28 and Table A4 below, for players with 
different social preferences the optimal choice corresponds in most examples to the expected coun-
teroffer (CHF 5). This would even hold if the player (contrary to the assumption) assumes 
WTP>WTA (“preference range”) and expects a counteroffer below (buyer) or above (seller) his 
reservation price. In this case, a buyer can increase utility with an offer yB<WTP down to the ex-
pected counteroffer with yB=E(yS). The same is true vice versa for the seller. This is due to the 
concave utility function. Only if the payer (δ) is weighted very high, while patient (γ) and investor 
(ε) are weighted very low to zero, does the failure of the negotiation become dominant for the buyer 
in the absence of an alternative. 

The opportunity costs of “no agreement” differs for the games three to seven, where an alternative 
is available, if no agreement is reached, which guarantees patient benefit, payer costs and investor 
revenue (after investment cost) higher than zero. The optimal price offer might differ from the 
reservation price even for a rational player, since “no agreement” might be preferred in some cases. 
In the following we provide some examples of possible utility functions for the six offer games for 
selected weightings of the affected stakeholders. For most examples in offer game 2 and 3 the 
preferred choice is equal to the expected counteroffer. Since the price for the investor for the avail-
able alternative is in offer game 4 higher (CHF 6) than the expected value of the closed envelope 
(CHF 5), a seller who weights the investor very high might prefer “no agreement” and offer con-
sequently a price beyond CHF 5. In offer game 5 this could even be the case for lower weights of 
ε>0.5 and in offer game 6 “no agreement” is clearly dominant for the seller if he/she cares for the 
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investor’s payoff. Since also the patient benefit is in offer game 6 higher (CHF 6) than the expected 
value of the closed envelope (CHF 5), even the buyer could decide to let the negotiation fail in this 
game, if he/she weights the patient clearly higher than the payer. 

Treatment group B (cost-benefit): the intervention has no impact on a rational negotiator. All as-
sumptions, payoff functions, as well as the expected values for unknown parameters (v, i, yo) are 
identical to control group C (see Table A2 in Appendix 1).  

Treatment group A (risk-sharing): The intervention has no impact on the price decision of a rational 
negotiator. All basic assumptions, as well as the expected values for unknown parameters (v, i, yo) 
are identical to control group C (see Table A2 in Appendix 1). The additional requirement of vB≤vS 
extends the probability term in the utility function of the negotiators. The additional possibility of 
y*/2 (if v*<v’) extends the payoff function for funders and the potential salary for the negotiator. 
Both extensions are however not relevant for the price decision of the negotiator. Neither of the 
two roles needs to adjust their optimal price decision due to the intervention. They might however 
differ in their patient benefit statement (request or promise). As shown in Table A5 below, the 
buyer has a dominant strategy to ask for a minimum patient benefit of vB = 0, while the seller will 
promise vS = 5.  

2.2.2 Hypotheses 

Assuming that whenever reimbursement negotiations take place, at least one party should generally 
be interested in reaching an agreement, negotiation success is measured by whether an agreement 
is reached or not. Under the above-mentioned assumptions of rational players, no valuation gaps 
exist, and buyers’ willingness to pay (WTP) equals sellers’ willingness to accept (WTA). Apart 
from a few extreme preferences (see 2.2.3 below), rational players will prefer an agreement expect 
the same for their counterpart and will state equal price offers. This might nevertheless change for 
some of the games with a given alternative, where the available alternative could be more attractive 
than reaching an agreement for one or both negotiators (see below). With reference to real-world 
reimbursement negotiations for new medicines, the first hypothesis tests the absence of trade re-
luctance (yB<yS) rather than the general absence of offer differences (yB≠yS). This is even though, 
based on the assumptions described above for rational players, only settlements with yB=yS (and 
none with yB>yS) are expected. 

Null hypothesis 1: Mean negotiators can agree on a price with a buying price offer (yB) higher 
than or equal to the selling offer (yS). 

Furthermore, under the assumption of a rational player, neither policy intervention has an impact 
on the price decision. Expected values for unknown parameters and basic payoff functions are 
identical for all three treatment groups. While the risk-sharing parameters extend the decision sit-
uation in group A, they are not relevant for the price decision of a rational negotiator. Neither role 
needs to adjust their optimal price decision due to either of the two policy interventions. 

Null hypothesis 1b: Negotiation success does not differ between treatment groups. 
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Apart from a few extreme preferences, the available alternative should not lead to different price 
offers in games two to four (see 2.2.3 below). Rational players in both roles should prefer an agree-
ment, expect the same for their counterpart and will state equal price offers. This could change for 
sellers in games five to seven, where the return to investors is higher for a failed negotiation than 
for a successful settlement at the expected value of a random counteroffer. Or generally in game 7 
where the patient benefit if the negotiation fails is higher than the expected value of the lottery 
(Table A4 below). 

Null hypothesis 2a: The available alternative (y0, v0) to an agreement has no impact on the price 
offer y. 

If null hypothesis 2a is rejected, the effect should be the same for the mean negotiator, regardless 
of the interventions (see above). 

Null hypothesis 2b: The impact of the alternative (y0, v0) on the price offer y does not differ between 
treatment groups. 

The negotiation outcomes of interest are agreed prices (y*), reimbursement prices (y’) and patient 
benefit (v’). y* and y’ can differ for treatment group A only, since any agreed price might be cut 
in half if the final donation (v) is lower than the agreed minimum patient benefit (v*)5. Even if 
negotiation success between treatment groups is comparable, negotiation outcomes could still dif-
fer. Nonetheless, the abovementioned considerations also imply that the agreed price (y*), reim-
bursement price (y’) and patient benefit (v’) should not differ between treatment groups. 

Null hypotheses 3a and 3b: Mean6 y’ and v’ do not differ between treatment groups. 

By comparing the reimbursement price with the patient benefit, we obtain the cost-benefit ratio 
(y’/v’) of successful negotiations. The reciprocal value (v’/y’) can be interpreted as “value for 
money”, representing the donation for the patient association per 1 CHF transferred from the payer 
to the investor. 

Null hypothesis 3c: The mean value for money (v’/y’) does not differ between treatment groups. 

  

 
5 Since an agreement on the patient benefit was required in group A, the reported results focus on y’ rather than y*. 
6 Negotiators might willingly or unwillingly disagree in favour of an available alternative (game 3 to 7) or no patient 
benefit and payer cost at all (game 2). Looking at successful trades only would neglect this. Therefore, we will refer 
to “all pairs” for the mean values in general, accounting for all reimbursement decisions taken in a group, unless 
“successful pairs” are stated specifically. 
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2.2.3 Utility functions and optimal price statements 

Figure A17-36 Utility function in the offer games for players with different social preferences, 
assuming the opponent to offer the expected value of a random distribution (CHF 5): 
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Including a fixed salary for the negotiators: 
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Including a variable salary for the negotiators, rewarding prices closer to optima with a higher 
salary: 

 
Including a variable salary for the negotiators, rewarding lower prices for buyers and higher 
prices for sellers: 

 
 

Considering a fixed salary or a variable salary to strengthen an agent relationship changes the shape 
of the utility functions, but in most realistic scenarios, agreement remains the preferred option over 
negotiation failure, and redistribution does not change the relevant maxima either. 
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Table A4 Optimal price offers for selected weightings 

 

 

 
italic for buyer: indifference from 0 to <5; underline for buyer: indifference from 5 to 10 
italic for seller: indifference from 5< to 10; underline for seller: indifference from 0 to 5 
* for buyer: indifference between agreement at 5.00 and no agreement (0 to <5); 
* for seller: indifference between agreement at 5.00 and no agreement (5< to 10) 
** maximum switches for lower rates of substitution (ρ); *** maximum switches for higher rates of substitution (ρ) 
 

Potential agency indicators: for buyer offer game 6, for seller offer game 5.  

Weight in CES function Optimal price per offer game (OG)

Patient Payer Investor 1 2 3 4 5 6
0.33               0.33               0.33               5.00 5.00 5.00 5.00 5.00 0.00
1.00               -                 -                 5.00 5.00 5.00 5.00 5.00 0.00
0.90               0.10               -                 5.00 5.00 5.00 5.00 5.00 0.00
0.80               0.20               -                 5.00 5.00 5.00 5.00 5.00 0.00
0.70               0.30               -                 5.00 5.00 5.00 5.00 5.00 0.00**
0.60               0.40               -                 5.00 5.00 5.00 5.00 5.00 5.00 ***
0.50               0.50               -                 5.00 5.00 5.00 5.00 5.00 5.00
0.40               0.60               -                 5.00 5.00 5.00 5.00 5.00 5.00
0.30               0.70               -                 5.00 5.00 5.00 5.00 5.00 5.00
0.20               0.80               -                 5.00** 5.00** 5.00 5.00 5.00 5.00
0.10               0.90               -                 0.00*** 0.00*** 5.00 5.00 5.00 5.00
-                 1.00               -                 0.00 0.00 5.00* 5.00 5.00 5.00

0.33               0.33               0.33               2.50 2.50 2.50 2.50 2.50 10.00
1.00               -                 -                 5.00 5.00 5.00 5.00 5.00 10.00
0.90               -                 0.10               5.00 5.00 5.00 5.00 5.00 10.00
0.80               -                 0.20               5.00 5.00 5.00 5.00 5.00 10.00
0.70               -                 0.30               5.00 5.00 5.00 5.00 5.00 10.00
0.60               -                 0.40               5.00 5.00 5.00 5.00 5.00 10.00
0.50               -                 0.50               5.00 5.00 5.00 5.00 5.00** 10.00
0.40               -                 0.60               5.00 5.00 5.00 5.00 10.00*** 10.00
0.30               -                 0.70               5.00 5.00 5.00 5.00 10.00 10.00
0.20               -                 0.80               5.00 5.00 5.00 5.00** 10.00 10.00
0.10               -                 0.90               5.00 5.00 5.00 10.00 10.00 10.00
-                 -                 1.00               5.00 5.00 5.00* 10.00 10.00 10.00

BU
YE

R
SE

LL
ER

0.25 0.50 0.25 5.00 5.00 5.00 5.00 5.00 5.00
0.20 0.60 0.20 5.00 5.00 5.00 5.00 5.00 5.00
0.25 0.65 0.10 5.00 5.00 5.00 5.00 5.00 5.00
0.20 0.70 0.10 5.00 5.00 5.00 5.00 5.00 5.00
0.25 0.25 0.50 5.00 5.00 5.00 5.00 5.00** 10.00
0.20 0.20 0.60 5.00 5.00 5.00 5.00 10.00*** 10.00
0.25 0.10 0.65 5.00 5.00 5.00 5.00 10.00 10.00
0.20 0.10 0.70 5.00 5.00 5.00 5.00 10.00 10.00

BU
YE

R
SE

LL
ER

Alternative if no Price 0.00 3.00 5.00 6.00 7.00 8.00
 agreement reached: Value 0.00 1.00 2.00 3.00 4.00 6.00
Rounds: 2, repeated 1 1 1 1 1

after OG-6

Offer game 
(OG):
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Table A5 Optimal offer for the minimum patient benefit in treatment group A (given yB ≥ yS) 

y’ [v*] Buyer (vB) 

 stated vB,S 0 0<, <5 5 5< 
Se

lle
r (

v S
) 0 y* [0] 0 [-] 0 [-] 0 [-] 

0<, <5 y* [0<, <2.5] 0 or y*  0 [-] 0 [-] 

5 y* [2.5] y* [2.5<, <5] y*[5] 0 [-] 

5< y* [2.5<, <5] y* [2.5≤, <5] 0.5y* [5<] 0 or 0.5y* [-;5<] 

 
vB: buyer’s requested minimum patient benefit; vS: seller’s promised minimum patient benefit;  
v*: agreed minimum patient benefit = (vB+vS)/2 if vB≤vS, else v* = - ;  
y’: reimbursement price = y* if E(v) ≥ v* and y’ = y*/2 if E(v) < v*, else y’ = 0; 
 
Reading example: Since negotiators have already agreed on a price y* (at the expected value of a random distribu-
tion of CHF 5 as per example above) they have no reason to further redistribute payoffs with their minimum patient 
benefit statement. Since rational players expect the patient benefit (donation in the envelope) to be equal to the ex-
pected value of a random distribution at CHF 5, buyers have no reason to request a minimum patient benefit above 5. 
This would redistribute payoffs from the investor to the payer (risk-sharing) or even jeopardise the agreement, if the 
seller promises 5 or lower. Therefore, the strategies in the column on the far right are dominated, which both players 
know. All cells shaded grey mark desired (optimal) minimum patient benefit agreements, where the price agreement 
remains unchanged at y*. At a promised minimum patient benefit of 5 the seller has an optimal strategy which is in-
dependent of any of the buyer’s expected minimum patient benefit statements. The buyer has the same at 0. The two 
strategies overlap at the minimum patient benefit agreement (v*) of CHF 2.5. 
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Details on statistical analysis 

Key variables of interest for the analysis are as follows: 

- Mean price offers of buyers and sellers (y̅B, y̅S), as well as for negotiators overall (y̅) 

- Mean negotiation outcomes: prices agreed (y̅*), reimbursement prices (y̅’), patient benefit 
(v̅’) and value for money (v'/y'). 

We first tested the potential for price agreements (hypothesis 1a) and the impact of the available 
alternative (hypotheses 2a and 2b) by analysing stated price offers. In a second step, participants 
and their offers were randomly matched into pairs to determine and analyse negotiation outcomes 
(hypotheses 1b and 3a-c). Variables were tested for each offer game (yg for game g 2 to 7) as well 
as for the offer games overall (y̅n per player n). 

For the negotiation outcomes, as in the experiment, patient benefit (v) was determined by lottery 
(between CHF 0 and 10). For comparability, in the statistical analysis the expected value of the 
lottery of E(v) = CHF 5 was used, which a rational player should take into account for his/her 
decision. For improved readability, and because the term is already used differently (stated expec-
tation in the RS group), the preceding “expected” or “E()” is omitted. 

Table A6 Variables of interest and statistical tests 

 Price offers Negotiation outcomes 
Available alternative 
(if no agreement reached) 

Unit of  
observation 

Participant 
(1 buyer or seller) 

Pair 
(1 buyer-seller-pair)1  

Unit of  
analysis 

Role group, 
treatment group Treatment group  

Games Buyer Seller Price 
agreed2 

Price  
reim-
bursed2,3 

Patient 
benefit3 

Value for 
money3 

Price  
(y0) 

Patient 
benefit 
(v0) 

Value 
for 
money 

2 (round 1) yB yS y* y' v'=5 v'/y’ 0 0 0 
3 yB yS y* y' v'=5 v'/y’ 3 1 0.33 
4 yB yS y* y' v'=5 v'/y’ 5 2 0.4 
5 yB yS y* y' v'=5 v'/y’ 6 3 0.5 
6 yB yS y* y' v'=5 v'/y’ 7 4 0.57 
7 yB yS y* y' v'=5 v'/y’ 8 6 0.75 
2 (round 2) yB yS y* y' v'=5 v'/y’ 0 0 0 

Hypotheses 
1. Negotiation 
success Null hypothesis 1a Null hypothesis 1b1  
2. Impact of  
alternative Null hypothesis 2a,b --  
3. Negotiation 
outcome  Null hypothesis 3a-c  

 
1: Buyers and sellers were randomly matched into pairs. This was repeated to create a pairing sample representative of the total number of permu-
tations possible. For the success rate, the unit of observation is not one pair but one “pairing variation” (permutation). 
2: y* and y’ can differ for treatment group A (risk-sharing) only since any agreed price might be cut in half if the final donation (v) is lower than 
the agreed minimum patient benefit (v*). Since an agreement on the patient benefit was required in group A, the analysis focuses on y’ rather than 
y*. 
3: For the real payoffs after the experiment, the donation was determined by a lottery (CHF 0-10). For the statistical analysis, v’ was fixed at the 
expected value of the lottery E(v)=CHF 5, which a rational player should take into account for his/her decision. In the pairing the lottery converged 
to the expected value across the full sample of variations for all three treatment groups and did not differ (p<0.01). 
Amounts in Swiss Francs (CHF).  
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2.3.1 Mean price offers 

Null hypothesis 1a, which states the absence of potential trade-inhibiting differences between mean 
price offers, was tested by independent-samples t-test and Mann-Whitney-U-test for y̅B ≥ y̅S. 

Null hypotheses 2a and 2b, which postulate the absence of an impact of the available alternative to 
an agreement, were tested in the model below with: 

λ1=0 for no impact on price offer differences between games (3a) and 

μ12=μ13=0 for no impact of the treatments on price offer differences between games (3b). 

Hierarchical linear regression (two-level random effects model): 

Level 1 (offer game g): ygn = λ0n + λ1nVfM0gn + rgn 

Level 2 (negotiator n): λ0n = μ00 + μ01RGn + μ02RSn + μ03CBn + μ04RPn + u0n  

  λ1n = μ10 + μ11RGn + μ12RSn + μ13CBn + u1n  
RG: Role (buyer=0, seller=1), RS: treatment A risk-sharing (0,1), CB: treatment B cost-benefit (0,1), RP: reservation price from game 
1, VfM0: value for money of alternative (v0/y0), v0: alternative patient benefit, y0: price of alternative patient benefit. 

On the one hand, the model tested the influence of the varying alternative (represented by its value 
for money VfM0) on the player’s price offers (level 1, within-subjects, hypothesis 2a). At the same 
time, the influence of intersubject factors (role and treatment) on this effect was tested (level 2, 
between-subjects, hypothesis 2b). According to the underlying behavioural model, it is possible 
that in certain games, the negotiators prefer the failure of the negotiation due to the opportunity 
costs of an agreement. For this reason, also two alternative models were tested that examined the 
influence of the expected incremental patient benefit (CHF 5 minus v0) and the expected incremen-
tal payer cost (or investor revenue, CHF 5 minus y0)1 instead of VfM0. Further details on the sta-
tistical model are described below (2.3.3). 

2.3.2 Mean negotiation outcomes 

To analyse the actual negotiation success per treatment group and the negotiation outcomes, the 
price offers of buyers and sellers had to be paired randomly on an individual basis. As per the 
experimental instructions, this was done once at the end of the experiment to generate real-world 
payoffs to the participants and the patient association (see Appendix 1). The procedure was, how-
ever, also necessary for the statistical analysis for two reasons. While the mean price offer differ-
ence indicates a potential for success, it does not reveal the mean agreeable price of the group. It 
includes all offers and does not differentiate between potentially more successful offers and offers 
with a very low chance of success.2 However, the share of potential agreements vs. disagreements 
(in favour of the alternative) has an impact on the overall cost, patient benefit and value for money. 

 
1 Expected price based on a rational assumption about the counteroffer, see Appendix 2.  
2 Moreover, the success potential can be shown only on a binary basis (0 or 100%). 
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In contrast to the actual experiment, a one-time pairing would not have been meaningful for the 
statistical analysis. To account for the high number of possible permutations3 of the pairing per 
treatment group, we repeated the random pairing for a representative sample size of 9,600 varia-
tions4. A similar approach was used, e.g., by Borges and Knetsch (1998), to simulate trade out-
comes with an experimental dataset [1,2]5. See further below a simplified example for the pairing 
method (Figure A37). 

Null hypothesis 1b, which postulates an equal success rate (number of successful pairs in relation 
to all pairs) between treatment groups, was assessed by independent-samples t-test over all varia-
tions. 

Null hypotheses 3a-c, which specifies an absence of differences between the treatment groups re-
garding reimbursement prices (y̅’), patient benefit (v̅’) and value for money (v'/y'), were tested by 
independent-samples t-test and U-test (for 3a, similar for 3b, 3c): y̅’Group_A = y̅’ Group_B = y̅’ Group_C. 

The differences were evaluated by recording the mean values (across all pairs) per negotiation 
outcome, game and treatment group for each of the 9,600 variations. The corresponding results of 
the t-tests (across all pairs) were recorded as well. To assess the statistical validity across all vari-
ations, the proportion of variations with significant effects in the total number of variations was 
calculated. Null hypotheses were rejected overall at p<0.05 (p<0.01) if the majority of variations 
(>50%) showed a significant difference between pairs. To compare the value for money realized 
to the stated preferences by pairs, the respective paired t-tests per variation were recorded similarly. 
For the main variables of interest, the full trade data were recorded for additional U-test. 

2.3.3 Details on the hierarchical linear regression (two-level random effects model) 

The null model tests, whether the two-level model is indicated. A significant intercept (μ00) at level 2 rejects 
the null hypothesis of no offer price differences on level two (participants). 

Model 0 (null model): 
Level 1 (offer game g): ygn = λ0n + rgn 
Level 2 (negotiator n): λ0n = μ00 + u0n  

The two-level model tests the influence of the varying alternative on the player’s price offers (level 1, 
within-subject, hypothesis 2a). At the same time the influence of inter-subject factors (role and treatment) 

 
3 The correct term in combinatorics for all “pairing variations” possible is “permutations” (if the number of buyers 
and sellers is equal) or “k-permutations” (if the number of buyers and sellers is not equal). The total number of per-
mutations and k-permutations is n! and n!/(n-k)!, respectively. We use the term “permutations” to refer to the total 
number of possible (k-)permutations and the term “pairing variations” to refer to our representative sample of 9,600 
variations (or iterations or runs) of the random pairing, drawn from all possible permutations. For each of the treat-
ment groups, the smaller role group determined the number of pairs per iteration. The random players of the larger 
group remaining at each iteration ‘sat on the bench’. 
4 The appropriate size for a representative sample of all possible permutations (e.g., for 45 negotiators on both sides 
45!=1.E+56) was determined by using the standard formula for the determination of sample sizes in large popula-
tions: (1.96^2×0.5×(1-0.5))/0.01^2 = 9,604. 
5 The method is further remotely comparable to the sensitivity analysis in cost-effectiveness models. However, in 
these approaches, value and cost parameters of a health technology (impacting patient benefit) are stochastically var-
ied over a number of iterations for comparison with WTP. In our case, the value and cost (of an opportunity to im-
prove patient benefit) are fixed per game, while we vary, so to speak, different comparisons of WTP and WTA. 
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on this effect is tested (level 2, between-subject, hypothesis 2b). The model 1 tests the impact of the varying 
alternative, represented by its value for money (VfM = v0/y0), the resulting patient benefit relative to its cost 
if no agreement is reached. A significant parameter for λ1n at level 1 rejects null hypothesis 2a. Significant 
parameters μ12  and μ13  at level 2 show an interaction of both treatments with the impact of the varying 
VfM0 on the price offers, which rejects the null hypothesis 2b. We further control for a potential impact of 
the assigned role μ01 and a potential impact of individual stated preferences μ04 (reservation price from game 
1). Model a is controlled for other mean price offer differences (random intercept) between participants, 
while model b also controls for additional differences between participants related to the effect of the vary-
ing alternative (random slope) on price offers. 

Model 1a (random intercept with interaction term between levels) 
Level 1 (offer game g): ygn = λ0n + λ1nVfM0gn + rgn 
Level 2 (negotiator n): λ0n = μ00 + μ01RGn + μ02RSn + μ03CBn + μ04RPn + u0n  
  λ1n = μ10 + μ11RGn + μ12 RSn + μ13 CBn 

Model 1b (random intercept and random slope with interaction term between levels) 
Level 1 (offer game g): ygn = λ0n + λ1nVfM0gn + rgn 
Level 2 (negotiator n): λ0n = μ00 + μ01RGn + μ02RSn + μ03CBn + μ04RPn + u0n  
  λ1n = μ10 + μ11RGn + μ12 RSn + μ13 CBn + u1n  

RG: Role (buyer=0, seller=1), RS: treatment A risk-sharing (0,1), CB: treatment B cost-benefit (0,1), RP: reservation price from game 1,  
VfM0: value for money of alternative (v0/y0), v0: alternative patient benefit, y0: price of alternative patient benefit, rgn, u0n and u1n: residual terms 
(random coefficients). 

According to our behavioural model (Appendix 2) it is possible that in certain games the negotiators prefer 
the failure of the negotiation, due to the opportunity costs of an agreement. This could be particularly the 
case in game 7, where the patient benefit of the alternative is higher (CHF 6) than the expected value of an 
agreement (CHF 5). But also, in games five to seven, where the return to investors is higher for a failed 
negotiation than for a successful settlement at the expected value of a rational or random counteroffer. For 
this reason, we are also testing two alternative models that examine the influence of the expected incremen-
tal patient benefit (Δv = 5 – v0), as well as the incremental expected payer cost respectively investor return 
(Δv = 5 – y0) instead of VfM. 

Model 2a (random intercept with interaction term between levels) 
Level 1 (offer game g): ygn = λ0n + λ1nΔvgn + rgn 
Level 2 (negotiator n): λ0n = μ00 + μ01RGn + μ02RSn + μ03CBn + μ04RPn + u0n  
  λ1n = μ10 + μ11RGn + μ12 RSn + μ13 CBn 

Model 2b (random intercept and random slope with interaction term between levels) 
Level 1 (offer game g): ygn = λ0n + λ1nΔvgn + rgn 
Level 2 (negotiator n): λ0n = μ00 + μ01RGn + μ02RSn + μ03CBn + μ04RPn + u0n  
  λ1n = μ10 + μ11RGn + μ12 RSn + μ13 CBn + u1n  

Δv: expected incremental patient benefit of an agreement (5 – v0). 

For model 3 Δv is replaced with Δy. 
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2.3.4 Fictive example for the pairing method (with actual pairing) 

Figure A37 Illustration of pairing method: 
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Details on study population (inclusion criteria) 

The online experiment (n=367) was conducted with Swiss university students recruited over the 
University Registration Center for Study Participants (www.uast.uzh.ch) of the University of Zur-
ich and the Swiss Federal Institute of Technology in Zurich. In recent years, conclusive evidence 
has been provided for the reliability of online experiments compared to laboratory and field exper-
iments [2-10]. Participants had to be Swiss residents and at least 18 years of age. Demographic 
information and subjective concerns regarding the current COVID-19 pandemic were surveyed at 
the end of the experiment as additional control variables. 

For online experiments, it is essential to distinguish those participants who have understood the 
instructions and follow them from those who did not [9,11,12]. To exclude biased price statements 
due to lack of understanding of the task or the monetary consequences, participants were tested 
regarding their understanding of the decision situation and consistent offer behaviour [11,13-15]. 
An appropriate understanding of the monetary consequences and consistency of the price offers 
with the stated reservation prices were considered necessary inclusion criteria. 

Participants had to answer five comprehension questions during the introduction. The first four 
were related to conditions for and impact of negotiation success, the last on the concept of a reser-
vation price (WTP, WTA). Since a learning effect during the introduction was expected, the last of 
the four comprehension questions was used as indicator for appropriate understanding of the mon-
etary consequences. For robustness check, also overall performance was rated (number of the four 
comprehension questions on negotiations success that were answered correctly on the first at-
tempt). The fifth question on WTP, WTA was not included, since inconsistency was tested sepa-
rately (see below). To test for reduced attention, we implemented an attention screening question 
during the offer games. Both performance variables were checked for their robustness (ANOVA) 
to reduce standard deviation of price statements overall and their impact on overall price state-
ments. 

Consistency was not only an indicator for understanding of the decision situation. Inconsistent 
price offers would also have prevented the possibility to control results for differences in underly-
ing stated preferences between treatment groups. Therefore, the price offers of the participants in 
game two (with no alternative) were examined for their compatibility with the stated absolute min-
imum or maximum price in game one. If the introduced concept (of which understanding had been 
tested) was violated, the participant was excluded from the analysis. To help participants remind 
their stated preferences, they were shown their reservation prices from game one in each offer 
game. 

367 participants completed the experiment, of which 301 had consistent price offers as per inclu-
sion criterion. The performance on the introductory comprehension questions had a significant 
negative influence on the standard deviation of the overall price statements (p<0.05). The same 
was true for the performance in detecting the attention screener (p<0.05). However, only the former 
also had a significant influence on the level of the overall price statements (p<0.05), whereas this 
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was not the case with the latter (p>0.05). Participants who scored higher during the introduction 
questions were also more likely to notice the attention screener during the offer game (p<0.01). In 
addition, existing recommendations were taken into account that screeners should only be used in 
combination with other survey measures to assess data quality, but that the targeted exclusion of 
inattentive participants can reduce the generalisability of the results [12]. Consequently, the intro-
ductory comprehension questions met our requirement for the performance control variable, while 
the attention screener did not. The proportion of participants who answered the third question cor-
rectly at the first attempt was 83.7% in the overall population and 86.0% among consistent players, 
while this proportion was 89.4% for the fourth question in both populations. Players in the overall 
population (n=367) who answered at least one or both correctly at the first attempt had a lower 
standard deviation in their price offers (p<0.05) and consistent players (n=301) who answered at 
least one or both correctly at the first attempt had higher mean price offers (p<0.05). 269 partici-
pants met the inclusion criteria, with n=87 for treatment group A, n=86 for treatment group B and 
n=97 for treatment group C. 
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Details on results 

A total of 269 participants met the inclusion criteria (see Appendix 3), with n=87 for treatment 
group A, n=86 for treatment group B and n=97 for treatment group C. Buyers stated higher reser-
vation prices in game 1 than sellers (p<0.01), indicating a “preference range” between CHF 4.5 
and 6.4 (means). Mean stated preferences did not differ between treatment groups (p>0.05), nor 
did they when looking at buyers and sellers separately (p>0.05). The stated preferences can be set 
in relation to the expected outcome to estimate the implicitly preferred (not explicitly stated) value 
for money. This can be done in two ways. First, the price preferences can be set in relation to the 
(realisable) expected value of the lottery (implicit VfM preference assuming rational expectation). 
Secondly, they can also be compared with the participants’ stated guess about the outcome of the 
lottery (implicit VfM preference based on own guess). The implicit VfM preference ranged from 
CHF 0.8 (buyers) to 1.3 (sellers) assuming rational expectations and from 0.9 to 1.4 considering 
stated guesses about the lottery outcome (p<0.01). Mean implicit VfM preferences did not differ 
between treatment groups (p>0.05), nor did they when looking at buyers and sellers separately 
(p>0.05). 

3.1 Potential for negotiation success (patient access)1 

Null hypothesis 1a (potential for success) was rejected in the risk-sharing (RS) and control groups 
for all offer games (p<0.01, RS game 3 p<0.05), except for game 2 (round 2, p>0.05). Mean nego-
tiators in the cost-benefit group, on the other hand, had no potential for an agreement only in the 
last two offer games with a given alternative (p<0.01). Details are displayed in Figure A38. 

Null hypothesis 1b (success rate) was rejected (p<0.01)2 for all games and overall. 41% of pairs in 
the CB group reached an agreement over all offer games, compared to 35% in the control and 20% 
in the RS group. To account for potential differences in stated preferences that might influence the 
possibility of an agreement even before an offer is made, we also analysed the number of successful 
pairs in relation to the number of pairs with matching preferences (WTA≤WTP on an individual 
basis). This represents the success rate in terms of trades possible. The null hypothesis was also 
rejected (p<0.01) if controlled for trades possible with 46% for the CB group, followed by the 
control (43%) and the RS group (24%). Details are displayed in Table A9 further below.

 
1 Obviously, a majority of the failed negotiations would inevitably be repeated after a certain time in the real world. 
If parallel negotiations in other countries turn out to be successful or unsuccessful, the principal could adjust the in-
ternal price targets or provide additional information on the value of the product and its certainty. A longer negotia-
tion period without success could also alter the mandate of the buyer, e.g., if pressure from patient groups or the gen-
eral public increases or if alternative therapeutic options are proposed. However, in line with recent discussions and 
concern about timely access to essential new therapies for patients in Europe [1-7], patient access (rate of availabil-
ity) is to be understood as a snapshot, to which the duration of reimbursement negotiations (time to access) and thus 
failed negotiation rounds make a significant contribution [6]. Since the preferred VfM was based on stated prefer-
ences which, from the perspective of the negotiators, would have allowed an agreement to be reached to the benefit 
of all parties concerned, an extension of the negotiation was suboptimal. 
2 The validity of the p-values for the success rate is limited, due to the high number of pairing variations (representa-
tiveness, see 2.3.2 in Appendix 3) based on a much smaller number of underlying pairs. While this was inevitable for 
the success rate (unit of observation pairing variation), it is remedied in the following analysis of the negotiation out-
comes, where the unit of observation is the individual negotiation pairs. 
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Figure A38 Price offers per game and role, split by treatment group 

 
 
Games marked with “x”: mean buyers’ price offer significantly lower than mean sellers’ price offer; hence, no trade was possible between mean players. 
** Difference between price offers significant at p<0.01, * difference between price offers significant at p<0.05, T-bars: 95% confidence intervals. 
Differences were examined using both t-test and Mann-Whitney U-test for independent samples. The significance results presented were identical for both tests, 
except for the mean offer in group B (p<0.05 with t-test, p<0.01 with U-test). 
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3.2 Impact of the available alternative (comparator) 

Table A7 below shows the results for the random effects model. The significant intercept at level 
2 of the null model (variance parameter between participants) indicates the use of the two-level 
model. The interclass correlation (ICC) reveals that 56% of price offer variance is explained by 
differences between participants (level 2) and 44% by differences within subjects (level 1) if no 
additional predictors are investigated. 

Null hypothesis 2a for no (within-subjects) impact of the varying alternative on players’ price offers 
was rejected in all three models, as there was a positive effect of the alternative value for money as 
well as a negative effect of the expected incremental patient benefit and incremental price (p<0.01). 

Null hypothesis 2b for no (between-subjects) influence of the treatments on the effect of the varying 
alternative was also rejected in all three models (p<0.05), as there was a lower sensitivity to the 
available alternative in players who did not have the cost-benefit tool and training. In model 2 
(incremental patient benefit), however, the effect was not significant when controlling for potential 
other (unknown) effects between offer games (random slope). 

Model 1b with the alternative VfM as predictor had the highest predictive power, with a 44% re-
duction in the error term compared to the null model, higher than the respective models with the 
incremental benefit (33%) or price (34%) as predictor. 
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Table A7 Hierarchical linear regression for price offers overall (two-level random effects model) 
Model description (level 1 predictor) Null model Alternative value for money Expected incremental benefit Expected incr. cost (return) 

Random effects 
intercept intercept intercept  

& slope 
intercept intercept  

& slope 
intercept intercept  

& slope 
Model 0 Model 1a Model 1b Model 2a Model 2b Model 3a Model 3b 

Estim. sig. Estim. sig. Estim. sig. Estim. sig. Estim. sig. Estim. sig. Estim. sig. 

Estimates of fixed effects: explanatory variables 
Intercept 5.67 ** 2.71 ** 2.56 ** 4.07 ** 4.11 ** 3.50 ** 3.51 ** 
ROLE GROUP [=0]1 (buyer=0, seller=1) -1.19 ** -1.29 ** -2.34 ** -2.27 ** -1.91 ** -1.91 **
TREATMENT A [=0] (risk-sharing=1)2 -0.14 - -0.16 - -0.10 - -0.08 - -0.12 - -0.12 - 
TREATMENT B [=0] (cost-benefit=1)2 -0.07 - -0.08 - 0.41 * 0.41 * 0.24 - 0.24 - 
Alternative value for money (v0/y0) 1.80 ** 1.80 ** 
Expected incremental benefit (5-v0) -0.26 ** -0.26 **
Expected incremental cost or return (5-y0) -0.16 ** -0.16 **
Reservation price (x)3 0.53 ** 0.58 ** 0.53 ** 0.49 ** 0.53 ** 0.52 ** 
Initial estimate of patient benefit4 -0.02 - -0.01 - -0.02 - -0.01 - -0.02 - -0.02 - 

ROLE GROUP [=0] × Alternative value for money -1.64 ** -1.64 **
TREATMENT A [=0] × Alternative value for money 0.05 - 0.05 - 
TREATMENT B [=0] × Alternative value for money 0.72 * 0.72 * 

ROLE GROUP [=0] × Expected incremental benefit  0.19 ** 0.19 ** 
TREATMENT A [=0] × Expected incremental benefit  -0.01 - -0.01 - 
TREATMENT B [=0] × Expected incremental benefit  -0.08 * -0.08 - 

ROLE GROUP [=0] × Expected incr. cost (return) 0.14 ** 0.14 ** 
TREATMENT A [=0] × Expected incr. cost (return) -0.01 - -0.01 - 
TREATMENT B [=0] × Expected incr. cost (return) -0.06 * -0.06 * 

Estimates of fixed effects: control variables4 
age (10 percentile) 0.06 xx 0.06 xx 0.06 xx 0.06 xx 0.06 xx 0.06 xx

Gender -0.24 - -0.18 - -0.24 - -0.29 - -0.24 - -0.24 - 
Covid-19 concern 0.17 - 0.16 * 0.17 - 0.16 - 0.17 - 0.17 - 
Education 0.05 - 0.01 - 0.05 - 0.09 - 0.05 - 0.05 - 
Field of study -0.15 - -0.18 - -0.12 - -0.12 - -0.15 - -0.15 - 

Estimates of covariance parameters 
Residual 1.45 ** 1.25 ** 1.12 ** 1.17 ** 1.01 ** 1.24 ** 1.10 ** 
Intercept [subject]6, Variance 1.81 ** 1.00 ** 0.69 ** 1.01 ** 1.14 ** 1.00 ** 1.03 ** 
Alternative value for money [subject], Variance 1.98 ** 
Expected incremental benefit [subject], Variance 0.03 ** 
Expected incremental cost (return) [subject], Variance 0.02 ** 

Model summary 
Observations: price offers (participants) 1,345 (269) 1,345 (269) 1,345 (269) 1,345 (269) 1,345 (269) 1,345 (269) 1,345 (269) 
Intraclass correlation (ICC)6 0.56 0.44 0.38 0.46 0.53 0.45 0.48 
Proportional reduction of error term (R2)7 0.31 0.45 0.33 0.34 0.31 0.35 
R2 level 18 0.14 0.23 0.19 0.30 0.14 0.24 
R2 level 29 0.45 0.62 0.44 0.37 0.45 0.43 
** Significant at p<0.01, * significant at p<0.05. 
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Dependent variable: price offer (y) in games 2 to 7 (game 2 round 2 only, since update of round 1, played after game 7). 
Expected incremental benefit: Expected incremental patient benefit (CHF 5-v0). 
Expected incr. cost (return): Expected incremental payer cost respectively investor return of an agreement (CHF 5-y0), assuming a rational or random counteroffer. 
1: Variable [=1] not displayed, if redundant to [=0]. 
2: For price offers from participants in treatment group A, RS=1 and CB=0; for price offers from participants in treatment group B, RS=0 and CB=1; for price offers in the control 
group, RS=0 and CB=0. 
3: Stated preferences from game 1 (round 2). 
4: The control variable was not in the underlying model. It is used to control for different (constrained-rational) estimates of the outcome of the lottery. The inclusion of the variable 
only marginally changes the other estimators, without affecting the significance levels and the derived conclusions. 
5: We ran all models with and without the control variables. The controls have no effect on the significance levels displayed and only minor effects on the estimates, with no impact 
on the general conclusions. 
6: Due to the significant intercept at level 2 (subject or participant), the two-level model is indicated. The ICC shows for the null model that 56% of variance is explained by differences 
between subjects (level 2) and 44% by differences within subjects (level 1). For the other models, the ICC explains the remaining variance. 
7: E.g., for Model 1, the proportional reduction of the predictive error is 31%. 
8: E.g., for Model 1, the predictive power is 14% higher with the level 1 predictor compared to the null model. 
9: E.g., for Model 1, the predictive power is 45% higher with the level 2 predictor compared to the null model. 
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3.1 Negotiation outcomes 

3.1.1 Details of outcomes for the average game (per pair and variation) 

Null hypothesis 3a for reimbursement prices overall (mean y’ all games per pair and variation) was 
rejected, as there were higher prices in the CB and control groups than in the RS group (y̅’Grp_B > 
y̅’Grp_A with p<0.05 in 59% and p<0.01 in 15% of variations, y̅’Grp_C > y̅’Grp_A with p<0.05 in 89% 
and p<0.01 in 58% of variations). Differences between the CB and control groups were not signif-
icant in the majority of variations. 

Null hypothesis 3b for overall patient benefit (mean v’ all games) was rejected with a higher benefit 
in the CB group and the control group than in the RS group (v̅’Grp_B > v̅’Grp_A with p<0.05 in 95% 
and p<0.01 in 71%, v̅’Grp_C > v̅’Grp_A with p<0.05 in 64% and p<0.01 in 23% of variations). Differ-
ences between the CB and control groups were not predominantly significant. 

Null hypothesis 3c for value for money overall (mean v’/y’ all games) was rejected with a higher 
value in the CB group than in the RS group (v'/y'Grp_B > v'/y'Grp_A with p<0.05 in 85% and p<0.01 
in 37% of variations). Differences between the CB and control groups and between the control and 
RS groups were not predominantly significant. Details are displayed in Figure 3 and Table A8. 

The Value for money (VfM) realized can also be set into relation to the implicitly preferred value 
for money in game 1.3 All groups realized a much lower VfM than implicitly preferred (p<0.01). 
Assuming rational expectations, the CB group realized an overall higher percentage of its value for 
money preferred (72%) than the RS group (57%, with p<0.05 in 83% and p<0.01 in 45% of varia-
tions), while the difference from the control group (66%) was not predominantly significant. As-
suming bounded rationality4, the CB group realized 65%, the RS 57% and the control group 60% 
of its preferred VfM, with no significant differences between groups. 

Differences were examined using both t-test and Mann-Whitney U-test for independent samples. 
The significance results presented were identical for both tests, except for reimbursement prices 
between group A and C (p<0.05 with U-test), reimbursement prices between group A and B 
(p>0.05 with U-test) and patient benefit between group A and B (p<0.05 with U-test). 

Table A8 shows the result for both statistical tests in comparison with overall result in Table A9. 

   

 
3 See above page 2: The stated preferences can be set in relation to the expected outcome to estimate the implicitly 
preferred (not explicitly stated) value for money. This can be done in two ways. First, the price preferences can be set 
in relation to the (realisable) expected value of the lottery (implicit VfM preference assuming rational expectation). 
Secondly, they can also be compared with the participants’ stated guess about the outcome of the lottery (implicit 
VfM preference based on own guess). This was conducted for couples whose price preferences allowed agreement. 
4 considering stated guesses about the uncertain patient benefit in game 1 
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Table A8 Results of random pairing, negotiation outcomes overall and over all pairing variations 
Variables of interest (mean of means per variation) Statistical tests (pairs) 

 Treatment group Mean T-tests (pairs) U-tests (pairs) 

  Overall Difference 
% of variations 
with difference p<0.05 p<0.01 p<0.05 p<0.01 

Negotiation outcomes 
Reimbursement price (y'): all pairs 
 Control group (C) 4.91 *(*) C>A 100% 89% 58% 73% 36% 
 Risk-sharing (A) 4.47 (*) A<B 100% 59% 15% 44% 11% 
 Cost-benefit (B) 4.88  B<C 64% 0% 0% 0% 0% 
Patient benefit (v'): all pairs 
 Control group (C) 3.35 * C>A 100% 64% 23% 61% 18% 
 Risk-sharing (A) 2.92 *(*) A<B 100% 95% 71% 76% 47% 
 Cost-benefit (B) 3.53  B>C 97% 1% 0% 1% 0% 
Value for money (v'/y'): all pairs 
 Control group (C) 0.56  C>A 100% 17% 2% 27% 4% 
 Risk-sharing (A) 0.50 * A<B 100% 85% 37% 76% 44% 
 Cost-benefit (B) 0.64  B>C 100% 7% 0% 10% 0% 

** Difference between treatment groups significant at p<0.01 for the majority of variations (>50%) 
* Difference between treatment groups significant at p<0.05 for the majority of variations (>50%) 
(*) Significance level different between t-test and U-test 

3.1.2 Details of individual games and outcomes (per pair and variation) 

Negotiation success: The values displayed in Table A9 represent the mean per game and group 
(unit of observation: one variation). Differences between groups were all significant at p<0.01. Due 
to the high number of pairing variations (representativeness) based on a much smaller number of 
underlying pairs, p-values might be overstated.  

Negotiation outcomes: Amounts displayed are in Swiss Francs (CHF). Values represent the mean 
of means per variable, game, group and variation (unit of observation: one pair). The null hypoth-
esis was rejected at p<0.05 (p<0.01) if the majority of variations (>50%) showed a significant 
difference between groups (t-test). Looking at individual games and all pairs per variation, null 
hypothesis 3a (y’) was rejected for game 2 (round 2), with higher prices in the CB (p<0.05 in 86%, 
p<0.01 in 53% of variations) and control groups (p<0.05 in 78%) than in the RS group. Null hy-
pothesis 3b (v’) was rejected for all games except game 6, as there was a higher benefit in the CB 
group than in the RS group (p<0.05 in 60%, 57%, 54%, 58%, 60%, 82% of variations). It was 
further rejected for game 2 (round 2), as there was a higher benefit in the control group than in the 
RS group (p<0.05 in 66% of variations). Null hypothesis 3c (v’/y’) was rejected for games 2 
(rounds 2) and 3, with higher values in the CB group than in the RS group (p<0.05 in 66% and 
51% of variations). 

Assuming rational expectations, VfM realized was below VfM preferred (paired t-test in majority 
of variations) for all offer games except game 7 in the RS group (p<0.01) and the control group 
(p<0.05, game 2 and 4 p<0.01). In the CB group, it was lower in games 2 (p<0.01), 4 and 6 (p<0.05) 
but not significantly lower in games 3, 5 and 7 (p<0.05 in the minority of variations with 23%, 
37%, and 10%). Assuming bounded rationality, VfM realized was below VfM preferred for all 
games in the CB group (p<0.01, game 3 and 7 p<0.05) and for all games except game 7 for the RS 
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and control group (p<0.01, game 7 p<0.05 in the minority of 5% and 25% of variations for the CB 
and control group). 

Table A9 Results of random pairing, negotiation success and outcomes over all pairing variations 
Variables of interest (mean of means per variation) Statistical tests (t-test, mean pair) 

 Treatment group Game Overall (mean game) 

  2-1 3 4 5 6 7 2-2 Overall 
Differ-
ence 

% of varia-
tions with 
difference 

% of these with 
significance1 

p<0.05 p<0.01 

Negotiation success 
Successful agreements: in % of pairs 
 Control group (C) 35.8% 39.2% 34.1% 30.3% 31.0% 25.9% 48.2% 34.9%     
 Risk-sharing (A) 22.1% 24.3% 21.3% 20.3% 18.2% 11.2% 25.2% 20.4%     
 Cost-benefit (B) 43.8% 45.7% 42.0% 41.5% 34.2% 29.7% 51.5% 41.2%     
Successful agreements: in % of trades possible2 
 Control group (C) 44.0% 48.1% 41.9% 37.2% 38.0% 31.9% 59.2% 42.9%     
 Risk-sharing (A) 26.1% 28.7% 25.2% 24.0% 21.5% 13.2% 29.7% 24.1%     
 Cost-benefit (B) 49.1% 51.1% 47.1% 46.5% 38.3% 33.3% 57.6% 46.1%     

Negotiation outcomes 
Reimbursement price (y'): successful pairs 
 Control group 5.85  4.85  5.63  6.00  6.55  7.09  5.68  5.81  C>A 100% 63% 28% 
 Risk-sharing 5.33  5.07  5.27  5.28  5.52  4.81  5.28  5.20  A<B 81% 1% 0% 
 Cost-benefit 5.60  4.79  5.26  5.28  6.17  6.11  5.66  5.37  B<C 100% 21% 2% 
Reimbursement price (y'): all pairs 
 Control group (C) 2.10  3.72  5.21  6.00  6.86  7.76  2.74  4.91  C>A 100% 89% 58% 
 Risk-sharing (A) 1.18  3.50  5.06  5.85  6.73  7.64  1.33  4.47  A<B 100% 59% 15% 
 Cost-benefit (B) 2.45  3.82  5.11  5.70  6.72  7.44  2.91  4.88  B<C 64% 0% 0% 
Patient benefit (v') all pairs 
 Control group (C) 1.79  2.57  3.02  3.61  4.31  5.74  2.41  3.35  C>A 100% 64% 23% 
 Risk-sharing (A) 1.11  1.97  2.64  3.41  4.18  5.89  1.26  2.92  A<B 100% 95% 71% 
 Cost-benefit (B) 2.19  2.83  3.26  3.83  4.34  5.70  2.58  3.53  B>C 97% 1% 0% 
Value for money (v'/y'): all pairs 
 Control group (C) 0.32  0.62  0.57  0.61  0.64  0.75  0.44  0.56  C>A 100% 17% 2% 
 Risk-sharing (A) 0.22  0.50  0.53  0.61  0.64  0.79  0.25  0.50  A<B 100% 85% 37% 
 Cost-benefit (B) 0.42  0.72  0.67  0.72  0.68  0.80  0.49  0.64  B>C 100% 7% 0% 
Value for money (v'/y'): all pairs, preferred value for money realized (assuming rational expectations for v) 
 Control group (C) 43% 73% 66% 69% 72% 82% 59% 66% C>A 100% 38% 11% 
 Risk-benefit (A) 28% 56% 58% 67% 70% 85% 33% 57% A<B 100% 83% 45% 
 Cost-benefit (B) 51% 80% 75% 80% 75% 87% 59% 72% B>C 97% 3% 0% 
Value for money (v'/y'): all pairs, preferred value for money realized (based on own guess for v in game 1)  
 Control group (C) 39% 67% 61% 63% 65% 75% 54% 60% C>A 84% 3% 0% 
 Risk-sharing (A) 28% 57% 59% 67% 72% 86% 31% 57% A<B 98% 10% 1% 
 Cost-benefit (B) 46% 71% 67% 72% 67% 78% 53% 65% B>C 92% 1% 0% 

Available alternative 
Price (y0) 0  3  5  6  7  8  0       
Patient benefit (v0) 0  1  2  3  4  6  0       
Value for money (v0/y0) 0.00  0.33  0.40  0.50  0.57  0.75  0.00       

1: Significance (t-test) for indicated differences between treatment groups in each variation for the mean game (signifi-
cance for individual games see 3.1.2 above). Null hypothesis was rejected at p<0.05 (p<0.01) if the majority of variations 
(>50%) showed a significant difference between groups. 
2: Trades possible accounts for potential differences in stated preferences (successful pairs in relation to the number of 
pairs with matching preferences, WTA≤WTP).  
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Intro_1

Browser Meta Info

Informed consent

Dear participant,

You are about to take part in an economic experiment that was designed by the

Department of Health Sciences and Medicine of the University of Lucerne, carried out in

cooperation with the Decision Science Laboratory of the ETH Zurich.

This experiment is part of a scientific study interested in understanding price negotiations

for new health technologies. 

The experiment will take approximately 30 to 40 minutes. An average participant can

expect 20 Swiss Francs (CHF) for the time invested, paid after the experiment. 

During the experiment you and the other participants will have to make decisions that

increase or decrease an initial capital. Your potential earnings therefore depend not only on

your decisions but also on those of the other participants. Finally your decision will not only

affect the financials of you and the other participants in the experiment, but also those of

third parties, including patients, through monetary donations.

All participants will remain strictly anonymous. Once the experiment is finished, the

responsible researchers will not know your identity in the real world and will not be able to

associate your name with the decisions you made in the experiment. The data collected

during the experiment will only be used for scientific purposes. This includes the publication

of anonymised data, which supports the vision of open access in research.

Please indicate whether you would like to participate in this study and agree to the

conditions described above:

Are you at least 18 years old?

Are you resident in Switzerland?

Intro_2

General information about the experimental setting

Thank you very much in advance for your willingness to contribute to our research!

Please read carefully the instructions below.

This question will not be displayed to the recipient.
Browser: Firefox
Version: 77.0
Operating System: Windows NT 6.3
Screen Resolution: 2560x1440
Flash Version: 32.0.0
Java Support: 0
User Agent: Mozilla/5.0 (Windows NT 6.3; Win64; x64; rv:77.0) Gecko/20100101 Firefox/77.0

yes

no

yes

no

yes

no
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1. Introduction

This experiment is part of a scientific study interested in understanding the valuation of new

pharmaceutical products and specifically the related price negotiations.

A pharmaceutical product is a substance or combination of substances that is intended to

treat, prevent or diagnose a disease. This includes therapeutics to treat a disease

(commonly referred to as “medicines”), as well as vaccines to prevent a disease.

In the following you will take part in a price negotiation, comparable to the reimbursement

situation for a new pharmaceutical product.

You will be asked to make decisions that affect the outcome of your negotiations and could

have an impact on your own finances, but also on those of other participants and indirectly

on patients in the real world.

We will comment on some parallels to the negotiation situation for new pharmaceuticals in

the "real world" in the following introduction.

2. Background information

Price negotiations for new pharmaceutical products are in most countries very complex.

While there is a “seller” and a “buyer”, like in other markets, both often have few to no

alternative trade partners available to trade a new product: the pharmaceutical company is

an exclusive seller of a patent-protected product, the health authority or health insurance is

an exclusive “buyer”.

In addition to that, for some of the European countries the “buyer” (health authority) who

decides on the price is not even the “payer” (health insurance). And most importantly, in

most first world countries the “consumer” (patient) is neither the price setting “buyer” nor the

“payer” for new patent-protected pharmaceuticals.

Below an illustration, including also the fifth player, the funding investor, who invested in the

development of the new product and expects a return for the risk he/she took. Finally, since

the consumer of these product is mostly also not the competent “decider”, there is even a

very central sixth player involved, the treating physician, which we will however neglect for

this experiment.

Patients or citizens will not benefit from a new promising therapy or vaccination, if the seller

and buyer cannot agree on a price. And if they do agree, the payer has in general to pay

the product (if medically indicated).

Last but not least, in many other markets the value of the traded products is much easier to

assess and compare.In contrast, the value of a new pharmaceutical product is inherently

complex and often uncertain when entering the market. This in addition to the fact that not

every consumer might show the intended response and benefit from the substance as

promised.

The value for the patient and the society as whole could for example be a prolonged
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survival for cancer patients, protection against a viral infection, reduction of pain or less

side effects, etc.

Group_1

3. The general setup of this experiment

You have been assigned to the role of the buyer. Your task will be to buy a

closed envelope from the seller if you can agree on a price. The envelope contains a

donation to the Swiss Cancer League “Krebsliga Schweiz” (www.krebsliga.ch). The

association uses donations not only for research purposes but also to directly support

patients (see here: https://participate.krebsliga.ch/purposes/direkthilfe).

The value of the donation inside the envelope lies between CHF 0 and 10. The “desirable”

value would of course be CHF 10, as this represents the maximum health benefit possible.

However, the envelope will only be opened at the end of the experiment to reveal its true

value for patients. This means that you will have to negotiate a price for the envelope

without knowing the true value of the donation inside.

Comparing the envelope  in our experiment to a new medicine  or vaccine  in

the real world, we have to consider two factors of uncertainty:

Uncertainty of response: The pharmaceutical will most likely not show the same

effectiveness in every patient/citizen. In other words, not every patient will respond to

a medicine and a vaccine will not protect all citizens who receive it.

Translated to our experiment: If the value of the donation in the envelope turns out

to be CHF 5 (instead of the aspired maximum of CHF 10), you could compare this to a

vaccine which prevents 50% of the citizens who were vaccinated against an infectious

disease (like hepatitis C, seasonal influenza or Covid-19, etc.).

Uncertainty of the clinical benefit: The promised effect reported from clinical studies

might not translate to the real world and/or data on long-term effectiveness might not

be available yet.

Translated to our experiment: Neither the seller nor the buyer will know the real

value of the final donation in the envelope. Still both of you will have to decide on a

price for the envelope. In the most extreme case, you both agree on a price of CHF 0

for the envelope with a final donation of CHF 10, or vice versa, on a price of CHF 10

for a donation of CHF 0. Of course it is also possible, that you both cannot find an

agreement, which will mean that the envelope will not be processed for a donation.

4. The roles
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You and the other participants form a “society” with five different citizens:

The Patient (or citizen to be protected) is the only actor who is not present during the

experiment. Any patient value generated during this experiment will be donated to the

"Relief Fund" of the Swiss Cancer League (https://participate.krebsliga.ch/purposes

/direkthilfe) which provides direct help to cancer patients and their families.

The Seller possesses the envelope containing a donation of an unknown value which

he/she offers to the buyer at a proposed price (comparable to a representative of a

pharmaceutical company, offering a new medicine or vaccine with the promise to

increase the health benefit).

The Buyer is responsible to propose and approve a price for the envelope on behalf

of the patient or citizen and the payer (comparable to the representative of the public

health authorities).

The Investor is financer and owner of the envelope and will receive the market price,

paid by the payer, if the seller and buyer find an agreement (comparable to the

shareholder of a pharmaceutical company).

The Payer will have to pay the negotiated price at the end of the experiment, if the

seller and buyer find an agreement (comparable to the premium payers of a health

insurance).

5. The trade

The negotiating seller and the buyer (you) have to negotiate a price for the closed

envelope. The seller possesses the envelope at the beginning. If he or she asks for a price

beyond the buyer’s proposed price, the buyer will refuse to approve the potential donation

for the patient. Vice versa, if the buyer askes for a lower price than the seller’s expectation,

the latter will not agree to trade the envelope.

If the negotiators find an agreement, the patient association will receive the donation in the

envelope. The assigned payer will have to pay the market price of the envelope to the

assigned investor. The real value of the donation will be determined at the end of the

experiment.

6. The initial capital

Each player starts with an initial capital of CHF 20. For your active role you have already
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been randomly assigned to the role of the buyer of the envelope.

At the end of the experiment you will additionally be randomly assigned to a passive

role of either the investor or the payer. The investors’ initial capital will be reduced by an

amount (between CHF 0 and 10) only known to them, representing the acquisition or

investment cost for their envelope (which has a currently unknown value between CHF 0

and 10 for the patient, also unknown to the investor). The initial investment costs and the

final donation in the envelope are independent of each other.

The active and the passive assignment are independent from each other: your current

active role does not determine your later passive role.

7. The final payoffs

For the final payoffs you will first be randomly paired with a player who played the

opposite role. One of the games you both played will be randomly selected. The prices

you both submitted in that particular game will determine the negotiation outcome:

agreement or disagreement plus the final market price (average of both offers) if

successful. Two other players are then randomly assigned to both of you, one as the

investor, the other as the payer. If you and your counterpart reached an agreement, the

market price will be transferred from the payer to the investor. The envelope with the

donation will be transferred to the supervisor of the experiment.

In parallel, you will be randomly assigned as either investor or payer to a second group

(independently of your active role). Depending on the negotiation outcome of this group and

your passive role, your capital will either increase, decrease or remain the same.

Finally the donations of the successful pairs will be revealed (value between CHF 0 and 10)

and transferred for payment to the patient association.

You will receive information on your final payoff in CHF within 5 working days after your

session took place, along with instructions on how to submit your bank details. This

information will not be transferred to the researchers. The DeSciL will handle the money

transfer to your bank account.

8. The structure of the experiment

The experiment will start with a first, introspective part. After this you will play the described

negotiation game in different formats. In the third part you will slip into the role of one of the

two funders. In the end, you will be asked some final questions. After the experiment, one

of the games you played will be implemented to determine the cash payments as described

above.

Control questions

Before we begin the experiment, let’s quickly go through some control questions.

Control question 1: What happens, if the seller proposes the envelope at a price higher

than the buyer's expectation? Please select all correct answers below:

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
lower, in favour of a higher return for the investor (at expense of the payer).
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Please check again! (hint: only one answer is correct)

Control question 1: What happens, if the seller proposes the envelope at a price higher

than the buyer's expectation? Please select all correct answers below:

Correct!

Control question 2: What happens, if the buyer proposes a price for the envelope higher

than the seller's expectation? Please select all correct answers below:

Please check again! (hint: two answers are correct)

Control question 2: What happens, if the buyer proposes a price for the envelope higher

than the seller's expectation? Please select all correct answers below:

Correct!

Control question 3: What happens, if the seller proposes the envelope at a price below

the buyer's expectation? Please select all correct answers below:

Please check again! (hint: two answers are correct)

Control question 3: What happens, if the seller proposes the envelope at a price below

the buyer's expectation? Please select all correct answers below:

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
lower, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was lower,
in favour of lower payer costs (at expense of the investor).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was lower,
in favour of lower payer costs (at expense of the investor).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
higher, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
higher, in favour of a higher return for the investor (at expense of the payer).
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Correct!

Control question 4: What happens, if the buyer proposes a price for the envelope below

the seller's expectation? Please select all correct answers below:

Please check again! (hint: only one answer is correct)

Control question 4: What happens, if the buyer proposes a price for the envelope below

the seller's expectation? Please select all correct answers below:

Correct! You did great.

First part of the experiment

The objective of this first part of the experiment is to find out the “true value” that you assign

to an opportunity to increase “value for patients”.

You are the responsible buyer in your group.

In the following experiment, the seller will offer you a product (the envelope) at a proposed

price.

Before you enter into a price negotiation, you should decide on the absolute maximum

price, which you would still consider reasonable and fair for the product. Above this

“walk-away price” you would never agree to buy it.

This valuation is “private” and only known to you, but not to your counterpart.

Let’s illustrate this quickly with an example: 

Let us assume that you are a real coffee lover (if not, you can replace coffee with soda or

else). Let us further assume that despite your passion for coffee, CHF 4.00 represents the

maximum price you still consider reasonable and fair for a small cup.

Which of the following offers from a coffee shop owner would you accept? 

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was higher,
in favour of lower payer costs (at expense of the investor).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was higher,
in favour of lower payer costs (at expense of the investor).

3.- for a cup,

4.- for a cup,

5.- for a cup.
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Please check again! (hint: two answers are correct)

First part of the experiment

The objective of this first part of the experiment is to find out the “true value” that you assign

to an opportunity to increase “value for patients”.

You are the responsible buyer in your group.

In the following experiment, the seller will offer you a product (the envelope) at a proposed

price.

Before you enter into a price negotiation, you should decide on the absolute maximum

price, which you would still consider reasonable and fair for the product. Above this

“walk-away price” you would never agree to buy it.

This valuation is “private” and only known to you, but not to your counterpart.

Let’s illustrate this quickly with an example: 

Let us assume that you are a real coffee lover (if not, you can replace coffee with soda or

else). Let us further assume that despite your passion for coffee, CHF 4.00 represents the

maximum price you still consider reasonable and fair for a small cup.

Which of the following offers from a coffee shop owner would you accept? 

3.- for a cup,

4.- for a cup,

5.- for a cup.
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Correct!

Back to our experiment. 

The “product” you will be offered is an envelope containing a donation for cancer patients.

You will not know the real value of the donation in the envelope yet.

As buyer you will be responsible to propose a price for the envelope to the seller.

Before you enter into a negotiation, you should decide on the absolute maximum price,

which you would still consider reasonable and fair for the envelope. Above this “walk-

away price” you would never approve a payment for the envelope.

This part of the experiment focuses only on your private valuation of the potential patient

benefit. You do not have to reflect on any negotiation tactics or strategies. There is no

“correct” answer; your decision should be based solely on your personal preferences. 

Please consider, that the price you enter, will already be one that can be selected at the

end of the experiment for implementation. Hence your decision might have financial

consequences on other players and the patient association. However, since the price of

yours in this game represents your private valuation, it will not be compared to a

counterpart. If selected, your decision will directly be implemented. The payer will have to

pay your price to the investor and the patient will get the unknown donation in the envelope.

You will be compensated with a fixed salary of CHF 5 for the thorough completion of this

task, if this game is randomly selected at the end.

Let’s amend the decision situation slightly. Aim is still to find out your private valuation of

the potential patient benefit. You still do not have to reflect on any negotiation tactics or

strategies. But now, we want you to reflect on the expected value of the unknown donation.

Which you've probably already done anyway. If not: this might help you to get a better

picture on the appropriate price for the envelope.

It might for example be, that you successfully propose a price of CHF 2 and the donation

turns out to be CHF 8. Or that the envelope turns into a donation of CHF 2 while you

successfully proposed a price of CHF 8.

Please enter your
maximum price

(one decimal place
from CHF 0.0 to

10.0) by moving the
slider below, then

click ‘submit’.

00.10.20.30.40.50.60.70.80.911.11.21.31.41.51.61.71.81.922.12.22.32.42.52.62.72.82.933.13.23.33.43.53.63.73.83.944.14.24.34.44.54.64.74.84.9555.15.25.35.45.55.65.75.85.966.16.26.36.46.56.66.76.86.977.17.27.37.47.57.67.77.87.988.18.28.38.48.58.68.78.88.999.19.29.39.49.59.69.79.89.910
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Please estimate or guess the value of the donation in the closed envelope. 

Please enter your estimate (one decimal place from CHF 0.0 to 10.0) in the field below.

If you want, you can also adjust your absolute maximum price, which you would still

consider reasonable and fair for the envelope.

This is an update of the previous game. You will be compensated with a fixed salary of

CHF 5 for the thorough completion of this task, if this game is selected at the end. If you do

not want to update your price submitted before, please simply enter the same amount

again.

Be aware that your decision might have financial consequences on other players and the

patient association. You will not be able to change your decision anymore after submission.

First part done!

That was the introspective part of the experiment. Now let us switch to a more interactive

mode. Are you ready?

Please enter your
maximum price (one

decimal place from
CHF 0.0 to 10.0) by

moving the slider
below, then click

‘submit’.

00.10.20.30.40.50.60.70.80.911.11.21.31.41.51.61.71.81.922.12.22.32.42.52.62.72.82.933.13.23.33.43.53.63.73.83.944.14.24.34.44.54.64.74.84.9555.15.25.35.45.55.65.75.85.966.16.26.36.46.56.66.76.86.977.17.27.37.47.57.67.77.87.988.18.28.38.48.58.68.78.88.999.19.29.39.49.59.69.79.89.910
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Second part of the experiment

The general setting stays the same. Again, the game will potentially be selected for

implementation at the end of the experiment. But now you will engage in a price

negotiation. Your counterpart is another participant, randomly selected after the

experiment.

You are the responsible buyer in your group. Your task is to state an actual price

expectation for the envelope to the seller. The seller himself will do the same. 

This time you will not receive just a fixed salary. Instead, the payer will decide at the end,

what salary he/she considers appropriate for your performance. The payer will have to

pay your salary from his/her total capital:

CHF 20 – market price CHF X (if an agreement is reached) – your salary CHF Z. 

If your price offer is higher or equal to the price offer of the seller, you will both agree.

In consequence, the patient association will get the donation inside the envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). If no agreement is reached, the donation will not be transferred to the patient

association, the investor will receive no compensation for his/her investment and the payer

will keep all of his/her initial capital.

Recall your absolute maximum price from the previous game. You might want to

propose a price equal or lower. If you propose a higher price than your stated preference in

the previous game, this means that your price offer lies above what the envelope is worth to

you.

Below the slider you will see your stated maximum price from the first part of the

experiment.

At the end of the experiment your payer will enter your salary for different market prices you

might have agreed upon. He/she will furthermore decide which salary you should get in

case of no agreement reached.

Ok? Let us start!

Be aware that your decision might have financial consequences on other players and the

patient association. 

Please inform the
seller about your
price offer for the

00.10.20.30.40.50.60.70.80.911.11.21.31.41.51.61.71.81.922.12.22.32.42.52.62.72.82.933.13.23.33.43.53.63.73.83.944.14.24.34.44.54.64.74.84.9555.15.25.35.45.55.65.75.85.966.16.26.36.46.56.66.76.86.977.17.27.37.47.57.67.77.87.988.18.28.38.48.58.68.78.88.999.19.29.39.49.59.69.79.89.910
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Your defined (private) maximum price in the first part of the experiment was CHF

${q://QID894/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

But this time, there is already a revealed donation (“current donation”) ready for the

patient. The price of this donation of CHF 1 has already been agreed at CHF 3. 

The seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller.

If your price offer is higher or equal to the price offer of the seller, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

1 will be transferred to the patient association. The investor will receive CHF 3 and the

payer will have to pay CHF 3.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary.

Your defined (private) maximum price in the first part of the experiment was CHF

${q://QID894/ChoiceNumericEntryValue/1}.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

This time, there is a revealed “current donation” of CHF 2 ready at an already fixed price

of CHF 5.

Again, the seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller.

If your price offer is higher or equal to the price offer of the seller, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

2 will be transferred to the patient association. The investor will receive CHF 5 and the

payer will have to pay CHF 5.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary.

Your defined (private) maximum price in the first part of the experiment was CHF

${q://QID894/ChoiceNumericEntryValue/1}.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

This time, there is a revealed “current donation” of CHF 3 ready at an already fixed price

of CHF 6.

Again, the seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller.

If your price offer is higher or equal to the price offer of the seller, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

3 will be transferred to the patient association. The investor will receive CHF 6 and the

payer will have to pay CHF 6.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary.

Your defined (private) maximum price in the first part of the experiment was CHF

${q://QID894/ChoiceNumericEntryValue/1}.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

This time, there is a revealed “current donation” of CHF 4 ready at an already fixed price

of CHF 7.

Again, the seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller.

If your price offer is higher or equal to the price offer of the seller, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

4 will be transferred to the patient association. The investor will receive CHF 7 and the

payer will have to pay CHF 7.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary. 

Your defined (private) maximum price in the first part of the experiment was CHF

${q://QID894/ChoiceNumericEntryValue/1}.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

This time, there is a revealed “current donation” of CHF 6 ready at an already fixed price of 

CHF 8. Again, the seller proposes to you an alternative, “new envelope” with an unknown

“new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller.

If your price offer is higher or equal to the price offer of the seller, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

6 will be transferred to the patient association. The investor will receive CHF 8 and the

payer will have to pay CHF 8.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary.

Your defined (private) maximum price in the first part of the experiment was CHF

${q://QID894/ChoiceNumericEntryValue/1}.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

This time, there is a revealed “current donation” of CHF -1 ready at an already fixed price

of CHF -1.

This obviously makes no sense. We just need to test, whether participants pay attention

and read the relevant information. If you did so, please click on the green envelope in the

picture below, ignore the rest of the text and press ‘submit’.

Again, the seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller.

If your price offer is higher or equal to the price offer of the seller, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

-1 will be transferred to the patient association. The investor will receive CHF -1 and the

payer will have to pay CHF -1.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary.

Your defined (private) maximum price in the first part of the experiment was CHF

${q://QID894/ChoiceNumericEntryValue/1}.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Finally let’s revisit the first offer game, where no alternative was available. 

There is no adjustment to the game you have already played. You are just given a chance

to update your price, if you want. You however don’t have to. If you do not want to update

your price submitted before, please simply enter the same amount again.

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

You have to state a price for the envelope the seller offers to you. There is no alternative

available.

If your price offer is higher or equal to the price offer of the seller, you will both agree. In

consequence, the patient association will get the donation inside the envelope. The investor

will receive the market price (revenue) and the payer will have to pay the price (cost).

If both of you cannot agree the donation will not be transferred to the patient association,

the investor will receive no compensation for his/her investment and the payer retains its

entire initial capital.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price (if an agreement is reached) – your salary.

Your defined (private) maximum price in the first part of the experiment was CHF

${q://QID894/ChoiceNumericEntryValue/1}.

Second part done!

Now let’s turn to the final part of the experiment where you will play a different role.

Group_2

3. The general setup of this experiment

You have been assigned to the role of the seller. Your task will be to sell a

closed envelope to the buyer if you can agree on a price. The envelope contains a

donation to the Swiss Cancer League “Krebsliga Schweiz” (www.krebsliga.ch). The

association uses donations not only for research purposes but also to directly support

cancer patients (see here: https://participate.krebsliga.ch/purposes/direkthilfe).

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.

00.10.20.30.40.50.60.70.80.911.11.21.31.41.51.61.71.81.922.12.22.32.42.52.62.72.82.933.13.23.33.43.53.63.73.83.944.14.24.34.44.54.64.74.84.9555.15.25.35.45.55.65.75.85.966.16.26.36.46.56.66.76.86.977.17.27.37.47.57.67.77.87.988.18.28.38.48.58.68.78.88.999.19.29.39.49.59.69.79.89.910
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The value of the donation inside the envelope lies between CHF 0 and 10. The “desirable”

value would of course be CHF 10, as this represents the maximum health benefit possible.

However, the envelope will only be opened at the end of the experiment to reveal its true

value for patients. This means that you will have to negotiate a price for the envelope

without knowing the true value of the donation inside.

Comparing the envelope  in our experiment to a new medicine  or vaccine  in

the real world, we have to consider two factors of uncertainty:

Uncertainty of response: The pharmaceutical will most likely not show the same

effectiveness in every patient/citizen. In other words, not every patient will respond to

a medicine and a vaccine will not protect all citizens who receive it.

Translated to our experiment: If the value of the donation in the envelope turns out

to be CHF 5 (instead of the aspired maximum of CHF 10), you could compare this to a

vaccine which prevents 50% of the citizens who were vaccinated against an infectious

disease (like hepatitis C, seasonal influenza or Covid-19, etc.).

Uncertainty of the clinical benefit: The promised effect reported from clinical studies

might not translate to the real world and/or data on long-term effectiveness might not

be available yet.

Translated to our experiment: Neither the seller nor the buyer will know the real

value of the final donation in the envelope. Still both of you will have to decide on a

price for the envelope. In the most extreme case, you both agree on a price of CHF 0

for the envelope with a final donation of CHF 10, or vice versa, on a price of CHF 10

for a donation of CHF 0. Of course it is also possible, that you both cannot find an

agreement, which will mean that the envelope will not be processed for a donation.

4. The roles

You and the other participants form a “society” with five different citizens:

The Patient (or citizen to be protected) is the only actor who is not present during the

experiment. Any patient value generated during this experiment will be donated to the

"Relief Fund" of the Swiss Cancer League (https://participate.krebsliga.ch/purposes

/direkthilfe) which provides direct help to cancer patients and their families.

The Seller possesses the envelope containing a donation of an unknown value which

he/she offers to the buyer at a proposed price (comparable to a representative of a

pharmaceutical company, offering a new medicine or vaccine with the promise to

increase the health benefit).

The Buyer is responsible to propose and approve a price for the envelope on behalf

of the patient or citizen and the payer (comparable to the representative of the public

health authorities).
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The Investor is financer and owner of the envelope and will receive the market price,

paid by the payer, if the seller and buyer find an agreement (comparable to the

shareholder of a pharmaceutical company).

The Payer will have to pay the negotiated price at the end of the experiment, if the

seller and buyer find an agreement (comparable to the premium payers of a health

insurance).
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5. The trade

The negotiating seller (you) and the buyer have to negotiate a price for the closed

envelope. The seller possesses the envelope at the beginning. If he or she asks for a price

beyond the buyer’s proposed price, the buyer will refuse to approve the potential donation

for the patient. Vice versa, if the buyer askes for a lower price than the seller’s expectation,

the latter will not agree to trade the envelope.

If the negotiators find an agreement, the patient association will receive the donation in the

envelope. The assigned payer will have to pay the market price of the envelope to the

assigned investor. The real value of the donation will be determined at the end of the

experiment.

6. The initial capital

Each player starts with an initial capital of CHF 20. For your active role you have already

been randomly assigned to the role of the seller of the envelope.

At the end of the experiment you will additionally be randomly assigned to a passive

role of either the investor or the payer. The investors’ initial capital will be reduced by an

amount (between CHF 0 and 10) only known to them, representing the acquisition or

investment cost for their envelope (which has a currently unknown value between CHF 0

and 10 for the patient, also unknown to the investor). The initial investment costs and the

final donation in the envelope are independent of each other.

The active and the passive assignment are independent from each other: your current

active role does not determine your later passive role.

7. The final payoffs

For the final payoffs you will first be randomly paired with a player who played the

opposite role. One of the games you both played will be randomly selected. The prices

you both submitted in that particular game will determine the negotiation outcome:

agreement or disagreement plus the final market price (average of both offers) if

successful. Two other players are then randomly assigned to both of you, one as the

investor, the other as the payer. If you and your counterpart reached an agreement, the

market price will be transferred from the payer to the investor. The envelope with the

donation will be transferred to the supervisor of the experiment.

In parallel, you will be randomly assigned as either investor or payer to a second group

(independently of your active role). Depending on the negotiation outcome of this group and

your passive role, your capital will either increase, decrease or remain the same.

Finally the donations of the successful pairs will be revealed (value between CHF 0 and 10)

and transferred for payment to the patient association.

You will receive information on your final payoff in CHF within 5 working days after your

session took place, along with instructions on how to submit your bank details. This

information will not be transferred to the researchers. The DeSciL will handle the money

transfer to your bank account.
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8. The structure of the experiment

The experiment will start with a first, introspective part. After this you will play the described

negotiation game in different formats. In the third part you will slip into the role of one of the

two funders. In the end, you will be asked some final questions. After the experiment, one

of the games you played will be implemented to determine the cash payments as described

above.

Control questions

Before we begin the experiment, let’s quickly go through some control questions.

Control question 1: What happens, if the seller proposes the envelope at a price higher

than the buyer's expectation? Please select all correct answers below:

Please check again! (hint: only one answer is correct)

Control question 1: What happens, if the seller proposes the envelope at a price higher

than the buyer's expectation? Please select all correct answers below:

Correct!

Control question 2: What happens, if the buyer proposes a price for the envelope higher

than the seller's expectation? Please select all correct answers below:

Please check again! (hint: two answers are correct)

Control question 2: What happens, if the buyer proposes a price for the envelope higher

than the seller's expectation? Please select all correct answers below:

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
lower, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
lower, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was lower,
in favour of lower payer costs (at expense of the investor).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was lower,
in favour of lower payer costs (at expense of the investor).
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Correct!

Control question 3: What happens, if the seller proposes the envelope at a price below

the buyer's expectation? Please select all correct answers below:

Please check again! (hint: two answers are correct)

Control question 3: What happens, if the seller proposes the envelope at a price below

the buyer's expectation? Please select all correct answers below:

Correct!

Control question 4: What happens, if the buyer proposes a price for the envelope below

the seller's expectation? Please select all correct answers below:

Please check again! (hint: only one answer is correct)

Control question 4: What happens, if the buyer proposes a price for the envelope below

the seller's expectation? Please select all correct answers below:

Correct! You did great.

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
higher, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
higher, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was higher,
in favour of lower payer costs (at expense of the investor).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was higher,
in favour of lower payer costs (at expense of the investor).
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First part of the experiment

The objective of this first part of the experiment is to find out the “true value” that you assign

to an opportunity to increase the “value for patients”.

You are the responsible seller in your group. 

In the following experiment, you will be responsible to sell a product (the envelope) to

the buyer.

Before you enter into a price negotiation, you should decide on the absolute minimum

price, which you would still consider reasonable and fair for the product. Below this

“walk-away price” you would never agree to sell it.

This valuation is “private” and only known to you, but not to your counterpart.

Let’s illustrate this quickly with an example: 

Let us pretend that you are a coffee shop owner. We further assume that your customers

are real coffee lovers. Let us further assume that CHF 4.00 represents the minimum price

you still consider reasonable and fair for a small cup.

Which of the following offers from your customer would you accept?

3.- for a cup,

4.- for a cup,

5.- for a cup.

Qualtrics Survey Software https://ethzurichenv.eu.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveyID=SV_3jD3...

24 von 112 26.06.2020, 16:32



Please check again! (hint: two answers are correct)

First part of the experiment

The objective of this first part of the experiment is to find out the “true value” that you assign

to an opportunity to increase the “value for patients”.

You are the responsible seller in your group. 

In the following experiment, you will be responsible to sell a product (the envelope) to

the buyer.

Before you enter into a price negotiation, you should decide on the absolute minimum

price, which you would still consider reasonable and fair for the product. Below this

“walk-away price” you would never agree to sell it.

This valuation is “private” and only known to you, but not to your counterpart.

Let’s illustrate this quickly with an example: 

Let us pretend that you are a coffee shop owner. We further assume that your customers

are real coffee lovers. Let us further assume that CHF 4.00 represents the minimum price

you still consider reasonable and fair for a small cup.

Which of the following offers from your customer would you accept?

3.- for a cup,

4.- for a cup,

5.- for a cup.
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Correct!

Back to our experiment. 

The “product” you have to sell is an envelope containing a donation for cancer patients. You

will not know the real value of the donation in the envelope yet.

As seller you will be responsible to propose a price for the envelope to the buyer.

Before you enter into a negotiation, you should decide on the absolute minimum price,

which you would still consider reasonable and fair for the envelope. Below this “walk-

away price” you would never agree to sell the envelope.

This part of the experiment focuses only on your private valuation of the potential patient

benefit. You do not have to reflect on any negotiation tactics or strategies. There is no

“correct” answer; your decision should be based solely on your personal preferences. 

Please consider, that the price you enter, will already be one that can be selected at the

end of the experiment for implementation. Hence your decision might have financial

consequences on other players and the patient association. However, since the price of

yours in this game represents your private valuation, it will not be compared to a

counterpart. If selected, your decision will directly be implemented. The payer will have to

pay your price to the investor and the patient will get the unknown donation in the envelope.

You will be compensated with a fixed salary of CHF 5 for the thorough completion of this

task, if this game is randomly selected at the end.

Let’s amend the decision situation slightly. Aim is still to find out your private valuation of

the potential patient benefit. You still do not have to reflect on any negotiation tactics or

strategies. But now, we want you to reflect on the expected value of the unknown donation.

Which you've probably already done anyway. If not: this might help you to get a better

picture on the appropriate price for the envelope.

It might for example be, that you successfully propose a price of CHF 2 and the donation

turns out to be CHF 8. Or that the envelope turns into a donation of CHF 2 while you

successfully proposed a price of CHF 8. 

Please enter your
minimum price

(one decimal place
from CHF 0.0 to

10.0) by moving the
slider below, then

click ‘submit’.
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Please estimate or guess the value of the donation in the closed envelope. 

Please enter your estimate (one decimal place from CHF 0.0 to 10.0) in the field below.

If you want, you can also adjust your absolute minimum price, which you would still

consider reasonable and fair for the envelope.

This is an update of the previous game. You will be compensated with a fixed salary of

CHF 5 for the thorough completion of this task, if this game is selected at the end. If you do

not want to update your price submitted before, please simply enter the same amount

again.

Be aware that your decision might have financial consequences on other players and the

patient association. You will not be able to change your decision anymore after submission.

First part done!

That was the introspective part of the experiment. Now let us switch to a more interactive

mode. Are you ready?

Please enter your
minimum price (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Second part of the experiment

The general setting stays the same. Again, the game will potentially be selected for

implementation at the end of the experiment. But now you will engage in a price

negotiation. Your counterpart is another participant, randomly selected after the

experiment.

You are the responsible seller in your group. Your task is to state an actual price

expectation for the envelope to the buyer. The buyer himself will do the same.

This time you will not receive just a fixed salary. Instead, the investor will decide at the

end, what salary he/she considers appropriate for your performance. The investor will

have to pay your salary from his/her total capital:

CHF 20 – investment costs for the envelope CHF I (known only to him/her) + market price

CHF X (if an agreement is reached) – your salary CHF Z. 

If your price offer is lower or equal to the price offer of the buyer, you will both agree.

In consequence, the patient association will get the donation inside the envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). If no agreement is reached, the donation will not be transferred to the patient

association, the investor will receive no compensation for his/her investment and the payer

will keep all of his/her capital.

Recall your absolute minimum price from the previous game. You might want to

propose a price equal or higher. If you propose a lower price than your stated preference in

the previous game, this means that your price offer lies below what the envelope is worth to

you.

Below the slider you will see your stated minimum price from the first part of the

experiment.

At the end of the experiment your investor will enter your salary for different market prices

you might have agreed upon. He/she will furthermore decide which salary you should get in

case of no agreement reached.

Ok? Let us start!

Be aware that your decision might have financial consequences on other players and the

patient association.

Please inform the
buyer about your
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Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID942/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

But this time, there is already a revealed donation (“current donation”) ready for the

patient. The price of this donation of CHF 1 has already been agreed at CHF 3. 

You received from the investor an alternative, “new envelope” to sell with an unknown

“new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). 

If both of you cannot agree on a price, the already available “current donation” of CHF

1 will be transferred to the patient association. The investor will receive CHF 3 and the

payer will have to pay CHF 3.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary.

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID942/ChoiceNumericEntryValue/1}.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

This time, there is a revealed “current donation” of CHF 2 ready at an already fixed price

of CHF 5.

Again you received from the investor an alternative, “new envelope” to sell with an

unknown “new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). 

If both of you cannot agree on a price, the already available “current donation” of CHF

2 will be transferred to the patient association. The investor will receive CHF 5 and the

payer will have to pay CHF 5.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary.

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID942/ChoiceNumericEntryValue/1}.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

This time, there is a revealed “current donation” of CHF 3 ready at an already fixed price

of CHF 6.

Again you received from the investor an alternative, “new envelope” to sell with an

unknown “new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). 

If both of you cannot agree on a price, the already available “current donation” of CHF

3 will be transferred to the patient association. The investor will receive CHF 6 and the

payer will have to pay CHF 6.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary.

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID942/ChoiceNumericEntryValue/1}.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

This time, there is a revealed “current donation” of CHF 4 ready at an already fixed price

of CHF 7.

Again you received from the investor an alternative, “new envelope” to sell with an

unknown “new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

4 will be transferred to the patient association. The investor will receive CHF 7 and the

payer will have to pay CHF 7.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary.

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID942/ChoiceNumericEntryValue/1}.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.

00.10.20.30.40.50.60.70.80.911.11.21.31.41.51.61.71.81.922.12.22.32.42.52.62.72.82.933.13.23.33.43.53.63.73.83.944.14.24.34.44.54.64.74.84.9555.15.25.35.45.55.65.75.85.966.16.26.36.46.56.66.76.86.977.17.27.37.47.57.67.77.87.988.18.28.38.48.58.68.78.88.999.19.29.39.49.59.69.79.89.910

Qualtrics Survey Software https://ethzurichenv.eu.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveyID=SV_3jD3...

32 von 112 26.06.2020, 16:32



Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

This time, there is a revealed “current donation” of CHF 6 ready at an already fixed price

of CHF 8.

Again you received from the investor an alternative, “new envelope” to sell with an

unknown “new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

6 will be transferred to the patient association. The investor will receive CHF 8 and the

payer will have to pay CHF 8.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary.

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID942/ChoiceNumericEntryValue/1}.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

This time, there is a revealed “current donation” of CHF -1 ready at an already fixed price

of CHF -1.

This obviously makes no sense. We just need to test, whether participants pay attention

and read the relevant information. If you did so, please click on the green envelope in the

picture below, ignore the rest of the text and press ‘submit’.

Again you received from the investor an alternative, “new envelope” to sell with an

unknown “new donation” in it (see picture below). 

You have to state a pricef for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). 

If both of you cannot agree on a price, the already available “current donation” of CHF

-1 will be transferred to the patient association. The investor will receive CHF -1 and the

payer will have to pay CHF -1.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary.

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID942/ChoiceNumericEntryValue/1}.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Finally let’s revisit the first offer game, where no alternative was available.

There is no adjustment to the game you have already played. You are just given a chance

to update your price, if you want. You however don’t have to. If you do not want to update

your price submitted before, please simply enter the same amount again.

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

You have to state a price for the envelope you are offering to the buyer. There is no

alternative available.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the envelope. The investor

will receive the market price (revenue) and the payer will have to pay the price (cost).

If both of you cannot agree the donation will not be transferred to the patient association,

the investor will receive no compensation for his/her investment and the payer retains its

entire initial capital.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price (if an

agreement is reached) – your salary.

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID942/ChoiceNumericEntryValue/1}.

Second part done!

Now let’s turn to the final part of the experiment where you will play a different role.

Group_3

3. The general setup of this experiment

You have been assigned to the role of a buyer. Your task will be to buy a

closed envelope from the seller if you can agree on a price. The envelope contains a

donation to the Swiss Cancer League “Krebsliga Schweiz” (www.krebsliga.ch). The

association uses donations not only for research purposes but also to directly support

cancer patients (see here: https://participate.krebsliga.ch/purposes/direkthilfe).

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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The value of the donation inside the envelope lies between CHF 0 and 10. The “desirable”

value would of course be CHF 10, as this represents the maximum health benefit possible.

However, the envelope will only be opened at the end of the experiment to reveal its true

value for patients. This means that you will have to negotiate a price for the envelope

without knowing the true value of the donation inside.

Comparing the envelope  in our experiment to a new medicine  or vaccine  in

the real world, we have to consider two factors of uncertainty:

Uncertainty of response: The pharmaceutical will most likely not show the same

effectiveness in every patient/citizen. In other words, not every patient will respond to

a medicine and a vaccine will not protect all citizens who receive it.

Translated to our experiment: If the value of the donation in the envelope turns out

to be CHF 5 (instead of the aspired maximum of CHF 10), you could compare this to a

vaccine which prevents 50% of the citizens who were vaccinated against an infectious

disease (like hepatitis C, seasonal influenza or Covid-19, etc.).

Uncertainty of the clinical benefit: The promised effect reported from clinical studies

might not translate to the real world and/or data on long-term effectiveness might not

be available yet.

Translated to our experiment: Neither the seller nor the buyer will know the real

value of the final donation in the envelope. Still both of you will have to decide on a

price for the envelope. In the most extreme case, you both agree on a price of CHF 0

for the envelope with a final donation of CHF 10, or vice versa, on a price of CHF 10

for a donation of CHF 0. Of course it is also possible, that you both cannot find an

agreement, which will mean that the envelope will not be processed for a donation.

4. The roles

You and the other participants form a “society” with five different citizens:

The Patient (or citizen to be protected) is the only actor who is not present during the

experiment. Any patient value generated during this experiment will be donated to the

"Relief Fund" of the Swiss Cancer League (https://participate.krebsliga.ch/purposes

/direkthilfe) which provides direct help to cancer patients and their families.

The Seller possesses the envelope containing a donation of an unknown value which

he/she offers to the buyer at a proposed price (comparable to a representative of a

pharmaceutical company, offering a new medicine or vaccine with the promise to

increase the health benefit).

The Buyer is responsible to propose and approve a price for the envelope on behalf

of the patient or citizen and the payer (comparable to the representative of the public

health authorities).
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The Investor is financer and owner of the envelope and will receive the market price,

paid by the payer, if the seller and buyer find an agreement (comparable to the

shareholder of a pharmaceutical company).

The Payer will have to pay the negotiated price at the end of the experiment, if the

seller and buyer find an agreement (comparable to the premium payers of a health

insurance).
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5. The trade

The negotiating seller and the buyer (you) have to negotiate a price for the closed

envelope. The seller possesses the envelope at the beginning. If he or she asks for a price

beyond the buyer’s proposed price, the buyer will refuse to approve the potential donation

for the patient. Vice versa, if the buyer askes for a lower price than the seller’s expectation,

the latter will not agree to trade the envelope.

If the negotiators find an agreement, the patient association will receive the donation in the

envelope. The assigned payer will have to pay the market price of the envelope to the

assigned investor. The real value of the donation will be determined at the end of the

experiment.

6. The initial capital

Each player starts with an initial capital of CHF 20. For your active role you have already

been randomly assigned to the role of the buyer of the envelope.

At the end of the experiment you will additionally be randomly assigned to a passive

role of either the investor or the payer. The investors’ initial capital will be reduced by an

amount (between CHF 0 and 10) only known to them, representing the acquisition or

investment cost for their envelope (which has a currently unknown value between CHF 0

and 10 for the patient, also unknown to the investor). The initial investment costs and the

final donation in the envelope are independent of each other.

The active and the passive assignment are independent from each other: your current

active role does not determine your later passive role.

7. The final payoffs

For the final payoffs you will first be randomly paired with a player who played the

opposite role. One of the games you both played will be randomly selected. The prices

you both submitted in that particular game will determine the negotiation outcome:

agreement or disagreement plus the final market price (average of both offers) if

successful. Two other players are then randomly assigned to both of you, one as the

investor, the other as the payer. If you and your counterpart reached an agreement, the

market price will be transferred from the payer to the investor. The envelope with the

donation will be transferred to the supervisor of the experiment.

In parallel, you will be randomly assigned as either investor or payer to a second group

(independently of your active role). Depending on the negotiation outcome of this group and

your passive role, your capital will either increase, decrease or remain the same.

Finally the donations of the successful pairs will be revealed (value between CHF 0 and 10)

and transferred for payment to the patient association.

You will receive information on your final payoff in CHF within 5 working days after your

session took place, along with instructions on how to submit your bank details. This

information will not be transferred to the researchers. The DeSciL will handle the money

transfer to your bank account.
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8. The structure of the experiment

The experiment will start with a first, introspective part. After this you will play the described

negotiation game in different formats. In the third part you will slip into the role of one of the

two funders. In the end, you will be asked some final questions. After the experiment, one

of the games you played will be implemented to determine the cash payments as described

above.

Control questions

Before we begin the experiment, let’s quickly go through some control questions.

Control question 1: What happens, if the seller proposes the envelope at a price higher

than the buyer's expectation? Please select all correct answers below:

Please check again! (hint: only one answer is correct)

Control question 1: What happens, if the seller proposes the envelope at a price higher

than the buyer's expectation? Please select all correct answers below:

Correct!

Control question 2: What happens, if the buyer proposes a price for the envelope higher

than the seller's expectation? Please select all correct answers below:

Please check again! (hint: two answers are correct)

Control question 2: What happens, if the buyer proposes a price for the envelope higher

than the seller's expectation? Please select all correct answers below:

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
lower, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
lower, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was lower,
in favour of lower payer costs (at expense of the investor).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was lower,
in favour of lower payer costs (at expense of the investor).
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Correct!

Control question 3: What happens, if the seller proposes the envelope at a price below

the buyer's expectation? Please select all correct answers below:

Please check again! (hint: two answers are correct)

Control question 3: What happens, if the seller proposes the envelope at a price below

the buyer's expectation? Please select all correct answers below:

Correct!

Control question 4: What happens, if the buyer proposes a price for the envelope below

the seller's expectation? Please select all correct answers below:

Please check again! (hint: only one answer is correct)

Control question 4: What happens, if the buyer proposes a price for the envelope below

the seller's expectation? Please select all correct answers below:

Correct! You did great.

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
higher, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
higher, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was higher,
in favour of lower payer costs (at expense of the investor).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was higher,
in favour of lower payer costs (at expense of the investor).
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First part of the experiment

The objective of this first part of the experiment is to find out the “true value” that you assign

to an opportunity to increase “value for patients”.

You are the responsible buyer in your group.

In the following experiment, the seller will offer you a product (the envelope) at a proposed

price.

Before you enter into a price negotiation, you should decide on the absolute maximum

price, which you would still consider reasonable and fair for the product. Above this

“walk-away price” you would never agree to buy it.

This valuation is “private” and only known to you, but not to your counterpart.

Let’s illustrate this quickly with an example: 

Let us assume that you are a real coffee lover (if not, you can replace coffee with soda or

else). Let us further assume that despite your passion for coffee, CHF 4.00 represents the

maximum price you still consider reasonable and fair for a small cup.

Which of the following offers from a coffee shop owner would you accept? 

3.- for a cup,

4.- for a cup,

5.- for a cup.
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Please check again! (hint: two answers are correct)

First part of the experiment

The objective of this first part of the experiment is to find out the “true value” that you assign

to an opportunity to increase “value for patients”.

You are the responsible buyer in your group.

In the following experiment, the seller will offer you a product (the envelope) at a proposed

price.

Before you enter into a price negotiation, you should decide on the absolute maximum

price, which you would still consider reasonable and fair for the product. Above this

“walk-away price” you would never agree to buy it.

This valuation is “private” and only known to you, but not to your counterpart.

Let’s illustrate this quickly with an example: 

Let us assume that you are a real coffee lover (if not, you can replace coffee with soda or

else). Let us further assume that despite your passion for coffee, CHF 4.00 represents the

maximum price you still consider reasonable and fair for a small cup.

Which of the following offers from a coffee shop owner would you accept? 

3.- for a cup,

4.- for a cup,

5.- for a cup.
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Correct!

Back to our experiment. 

The “product” you will be offered is an envelope containing a donation for cancer patients.

You will not know the real value of the donation in the envelope yet.

As buyer you will be responsible to propose a price for the envelope to the seller.

Before you enter into a negotiation, you should decide on the absolute maximum price,

which you would still consider reasonable and fair for the envelope. Above this “walk-

away price” you would never approve a payment for the envelope.

This part of the experiment focuses only on your private valuation of the potential patient

benefit. You do not have to reflect on any negotiation tactics or strategies. There is no

“correct” answer; your decision should be based solely on your personal preferences. 

Please consider, that the price you enter, will already be one that can be selected at the

end of the experiment for implementation. Hence your decision might have financial

consequences on other players and the patient association. However, since the price of

yours in this game represents your private valuation, it will not be compared to a

counterpart. If selected, your decision will directly be implemented. The payer will have to

pay your price to the investor and the patient will get the unknown donation in the envelope.

You will be compensated with a fixed salary of CHF 5 for the thorough completion of this

task, if this game is randomly selected at the end.

Let’s amend the decision situation slightly. Aim is still to find out your private valuation of

the potential patient benefit. You still do not have to reflect on any negotiation tactics or

strategies. But now, we want you to reflect on the expected value of the unknown donation.

Which you've probably already done anyway. If not: this might help you to get a better

picture on the appropriate price for the envelope.

It might for example be, that you successfully propose a price of CHF 2 and the donation

turns out to be CHF 8. Or that the envelope turns into a donation of CHF 2 while you

successfully proposed a price of CHF 8. 

How do you think would the payer and the investor feel in the first example? It might well be

that the investor would be disappointed, feeling that he/she wasn’t compensated

appropriately for the risky investment. On the other hand in the second example the payer

might feel disappointed likewise, since he/she paid a lot for a relatively small donation.

Payers and investors could however "share the risk" of a “too low” donation (patient

benefit) at a “too high” price (payer costs). For example by cutting the agreed price in

half, if the final donation lies below an agreed expectation (say CHF 3).

Please enter your
maximum price (one

decimal place from
CHF 0.0 to 10.0) by

moving the slider
below, then click

‘submit’.
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To seal such a “risk-sharing agreement” the buyer and seller need to agree not only on

a price, but also on a minimum value of the unknown donation.

Please estimate or guess the value of the donation in the closed envelope. 

Please enter your estimate (one decimal place from CHF 0.0 to 10.0) in the field below.

If you want, you can also adjust your absolute maximum price, which you would still

consider reasonable and fair for the envelope.

This is an update of the previous game. You will be compensated with a fixed salary of

CHF 5 for the thorough completion of this task, if this game is selected at the end. If you do

not want to update your price submitted before, please simply enter the same amount

again.

Be aware that your decision might have financial consequences on other players and the

patient association. You will not be able to change your decision anymore after submission.

First part done! 

That was the introspective part of the experiment. Now let us switch to a more interactive

mode. Are you ready?

Second part of the experiment

Please enter your
maximum price (one

decimal place from
CHF 0.0 to 10.0) by

moving the slider
below, then click

‘submit’.
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The general setting stays the same. Again, the game will potentially be selected for

implementation at the end of the experiment. But now you will engage in a price

negotiation. Your counterpart is another participant, randomly selected after the

experiment..

You are the responsible buyer in your group. Your task is to state an actual price

expectation for the envelope to the seller. The seller himself will do the same.

This time you will not receive just a fixed salary. Instead, the payer will decide at the end,

what salary he/she considers appropriate for your performance. The payer will have to

pay your salary from his/her total capital:

CHF 20 – market price CHF X (if an agreement is reached) – your salary CHF Z. 

If your price offer is higher or equal to the price offer of the seller, you will both agree.

In consequence, the patient association will get the donation inside the envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). If no agreement is reached, the donation will not be transferred to the patient

association, the investor will receive no compensation for his/her investment and the payer

will keep all of his/her initial capital.

Recall your absolute maximum price from the previous game. You might want to

propose a price equal or lower. If you propose a higher price than your stated preference in

the previous game, this means that your price offer lies above what the envelope is worth to

you.

Below the slider you will see your stated maximum price from the first part of the

experiment.

To make it a bit more challenging, please recall also the concept of a “risk-sharing

agreement”: buyer and seller need to agree not only on a price, but also on a minimum

value of the unknown donation.

Together with your price you have to state your expected minimum value of the donation in

the closed envelope.

The seller will do the same by “promising” a minimum value. If his/her promise is equal or

higher than your expectation, you will both agree – given that you agree on a price as well.

The contracted expectation will lie in the middle (average) of both numbers. For any final

donation at the end below this expectation the agreed price will be halved. Hence payers

will in this case pay only 50% of the agreed price to the investors.

At the end of the experiment your payer will enter your salary for different market prices you

might have agreed upon. He/she will furthermore decide which salary you should get in

case of no agreement reached.

Qualtrics Survey Software https://ethzurichenv.eu.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveyID=SV_3jD3...

45 von 112 26.06.2020, 16:32

Ok? Let us start!

Be aware that your decision might have financial consequences on other players and the

patient association. 

First, please inform the seller about your expected minimum value of the donation in the

closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID1129/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

But this time, there is already a revealed donation (“current donation”) ready for the

patient. The price of this donation of CHF 1 has already been agreed at CHF 3. 

The seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller. If your price offer

is higher or equal to the price offer of the seller, you will both agree. In consequence, the

patient association will get the donation inside the new envelope. The investor will receive

the market price (revenue) and the payer will have to pay the price (cost). Remember that

both of you also need to agree on a minimum value of the unknown donation. If the final

donation is lower, the agreed price will be halved ("risk sharing").

If both of you cannot agree on a price, the already available “current donation” of CHF

1 will be transferred to the patient association. The investor will receive CHF 3 and the

payer will have to pay CHF 3.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary. 

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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First, please inform the seller about your expected minimum value of the donation in the

closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID1129/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

This time, there is a revealed “current donation” of CHF 2 ready at an already fixed price

of CHF 5.

Again, the seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller. If your price offer

is higher or equal to the price offer of the seller, you will both agree. In consequence, the

patient association will get the donation inside the new envelope. The investor will receive

the market price (revenue) and the payer will have to pay the price (cost). Remember that

both of you also need to agree on a minimum value of the unknown donation. If the final

donation is lower, the agreed price will be halved ("risk sharing").

If both of you cannot agree on a price, the already available “current donation” of CHF

2 will be transferred to the patient association. The investor will receive CHF 5 and the

payer will have to pay CHF 5.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary. 

First, please inform the seller about your expected minimum value of the donation in the

closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID1129/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

This time, there is a revealed “current donation” of CHF 3 ready at an already fixed price

of CHF 6.

Again, the seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller. If your price offer

is higher or equal to the price offer of the seller, you will both agree. In consequence, the

patient association will get the donation inside the new envelope. The investor will receive

the market price (revenue) and the payer will have to pay the price (cost). Remember that

both of you also need to agree on a minimum value of the unknown donation. If the final

donation is lower, the agreed price will be halved ("risk sharing").

If both of you cannot agree on a price, the already available “current donation” of CHF

3 will be transferred to the patient association. The investor will receive CHF 6 and the

payer will have to pay CHF 6.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary. 

First, please inform the seller about your expected minimum value of the donation in the

closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID1129/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

This time, there is a revealed “current donation” of CHF 4 ready at an already fixed price

of CHF 7.

Again, the seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller. If your price offer

is higher or equal to the price offer of the seller, you will both agree. In consequence, the

patient association will get the donation inside the new envelope. The investor will receive

the market price (revenue) and the payer will have to pay the price (cost). Remember that

both of you also need to agree on a minimum value of the unknown donation. If the final

donation is lower, the agreed price will be halved ("risk sharing").

If both of you cannot agree on a price, the already available “current donation” of CHF

4 will be transferred to the patient association. The investor will receive CHF 7 and the

payer will have to pay CHF 7.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary. 

First, please inform the seller about your expected minimum value of the donation in the

closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID1129/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

This time, there is a revealed “current donation” of CHF 6 ready at an already fixed price

of CHF 8.

Again, the seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller. If your price offer

is higher or equal to the price offer of the seller, you will both agree. In consequence, the

patient association will get the donation inside the new envelope. The investor will receive

the market price (revenue) and the payer will have to pay the price (cost). Remember that

both of you also need to agree on a minimum value of the unknown donation. If the final

donation is lower, the agreed price will be halved ("risk sharing").

If both of you cannot agree on a price, the already available “current donation” of CHF

6 will be transferred to the patient association. The investor will receive CHF 8 and the

payer will have to pay CHF 8.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary. 

First, please inform the seller about your expected minimum value of the donation in the

closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID1129/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

This time, there is a revealed “current donation” of CHF -1 ready at an already fixed price

of CHF -1.

This obviously makes no sense. We just need to test, whether participants pay attention

and read the relevant information. If you did so, please click on the green envelope in the

picture below, ignore the rest of the text and press ‘submit’.

Again, the seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller. If your price offer

is higher or equal to the price offer of the seller, you will both agree. In consequence, the

patient association will get the donation inside the new envelope. The investor will receive

the market price (revenue) and the payer will have to pay the price (cost). Remember that

both of you also need to agree on a minimum value of the unknown donation. If the final

donation is lower, the agreed price will be halved ("risk sharing").

If both of you cannot agree on a price, the already available “current donation” of CHF

-1 will be transferred to the patient association. The investor will receive CHF -1 and the

payer will have to pay CHF -1.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary. 

First, please inform the seller about your expected minimum value of the donation in the

closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID1129/ChoiceNumericEntryValue/1}.

Finally let’s revisit the first offer game, where no alternative was available. 

There is no adjustment to the game you have already played. You are just given a chance

to update your price, if you want. You however don’t have to. If you do not want to update

your price submitted before, please simply enter the same amount again.

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

You have to state a price for the envelope the seller offers to you. There is no alternative

available.

If your price offer is higher or equal to the price offer of the seller, you will both agree. In

consequence, the patient association will get the donation inside the envelope. The investor

will receive the market price (revenue) and the payer will have to pay the price (cost).

Remember that both of you also need to agree on a minimum value of the unknown

donation. If the final donation is lower, the agreed price will be halved ("risk sharing").

If both of you cannot agree the donation will not be transferred to the patient association,

the investor will receive no compensation for his/her investment and the payer retains its

entire initial capital.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price (if an agreement is reached) – your salary. 

First, please inform the seller about your expected minimum value of the donation in the

closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID1129/ChoiceNumericEntryValue/1}.

Second part done!

Now let’s turn to the final part of the experiment where you will play a different role.

Group_4

3. The general setup of this experiment

You have been assigned to the role of the seller. Your task will be to sell a

closed envelope to the buyer if you can aree on a price. The envelope contains a donation

to the Swiss Cancer League “Krebsliga Schweiz” (www.krebsliga.ch). The association uses

donations not only for research purposes but also to directly support cancer patients (see

here: https://participate.krebsliga.ch/purposes/direkthilfe).

The value of the donation inside the envelope lies between CHF 0 and 10. The “desirable”

value would of course be CHF 10, as this represents the maximum health benefit possible.

However, the envelope will only be opened at the end of the experiment to reveal its true

value for patients. This means that you will have to negotiate a price for the envelope

without knowing the true value of the donation inside.

Comparing the envelope  in our experiment to a new medicine  or vaccine  in

the real world, we have to consider two factors of uncertainty:

Uncertainty of response: The pharmaceutical will most likely not show the same

effectiveness in every patient/citizen. In other words, not every patient will respond to

a medicine and a vaccine will not protect all citizens who receive it.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Translated to our experiment: If the value of the donation in the envelope turns out

to be CHF 5 (instead of the aspired maximum of CHF 10), you could compare this to a

vaccine which prevents 50% of the citizens who were vaccinated against an infectious

disease (like hepatitis C, seasonal influenza or Covid-19, etc.).

Uncertainty of the clinical benefit: The promised effect reported from clinical studies

might not translate to the real world and/or data on long-term effectiveness might not

be available yet.

Translated to our experiment: Neither the seller nor the buyer will know the real

value of the final donation in the envelope. Still both of you will have to decide on a

price for the envelope. In the most extreme case, you both agree on a price of CHF 0

for the envelope with a final donation of CHF 10, or vice versa, on a price of CHF 10

for a donation of CHF 0. Of course it is also possible, that you both cannot find an

agreement, which will mean that the envelope will not be processed for a donation.

4. The roles

You and the other participants form a “society” with five different citizens:

The Patient (or citizen to be protected) is the only actor who is not present during the

experiment. Any patient value generated during this experiment will be donated to the

"Relief Fund" of the Swiss Cancer League (https://participate.krebsliga.ch/purposes

/direkthilfe) which provides direct help to cancer patients and their families.

The Seller possesses the envelope containing a donation of an unknown value which

he/she offers to the buyer at a proposed price (comparable to a representative of a

pharmaceutical company, offering a new medicine or vaccine with the promise to

increase the health benefit).

The Buyer is responsible to propose and approve a price for the envelope on behalf

of the patient or citizen and the payer (comparable to the representative of the public

health authorities).

The Investor is financer and owner of the envelope and will receive the market price,

paid by the payer, if the seller and buyer find an agreement (comparable to the

shareholder of a pharmaceutical company).

The Payer will have to pay the negotiated price at the end of the experiment, if the

seller and buyer find an agreement (comparable to the premium payers of a health

insurance).

5. The trade

The negotiating seller (you) and the buyer have to negotiate a price for the closed

envelope. The seller possesses the envelope at the beginning. If he or she asks for a price

beyond the buyer’s proposed price, the buyer will refuse to approve the potential donation

for the patient. Vice versa, if the buyer askes for a lower price than the seller’s expectation,

the latter will not agree to trade the envelope.
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If the negotiators find an agreement, the patient association will receive the donation in the

envelope. The assigned payer will have to pay the market price of the envelope to the

assigned investor. The real value of the donation will be determined at the end of the

experiment.

6. The initial capital

Each player starts with an initial capital of CHF 20. For your active role you have already

been randomly assigned to the role of the seller of the envelope.

At the end of the experiment you will additionally be randomly assigned to a passive

role of either the investor or the payer. The investors’ initial capital will be reduced by an

amount (between CHF 0 and 10) only known to them, representing the acquisition or

investment cost for their envelope (which has a currently unknown value between CHF 0

and 10 for the patient, also unknown to the investor). The initial investment costs and the

final donation in the envelope are independent of each other.

The active and the passive assignment are independent from each other: your current

active role does not determine your later passive role.
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7. The final payoffs

For the final payoffs you will first be randomly paired with a player who played the

opposite role. One of the games you both played will be randomly selected. The prices

you both submitted in that particular game will determine the negotiation outcome:

agreement or disagreement plus the final market price (average of both offers) if

successful. Two other players are then randomly assigned to both of you, one as the

investor, the other as the payer. If you and your counterpart reached an agreement, the

market price will be transferred from the payer to the investor. The envelope with the

donation will be transferred to the supervisor of the experiment.

In parallel, you will be randomly assigned as either investor or payer to a second group

(independently of your active role). Depending on the negotiation outcome of this group and

your passive role, your capital will either increase, decrease or remain the same.

Finally the donations of the successful pairs will be revealed (value between CHF 0 and 10)

and transferred for payment to the patient association.

You will receive information on your final payoff in CHF within 5 working days after your

session took place, along with instructions on how to submit your bank details. This

information will not be transferred to the researchers. The DeSciL will handle the money

transfer to your bank account.

8. The structure of the experiment

The experiment will start with a first, introspective part. After this you will play the described

negotiation game in different formats. In the third part you will slip into the role of one of the

two funders. In the end, you will be asked some final questions. After the experiment, one

of the games you played will be implemented to determine the cash payments as described

above.

Control questions

Before we begin the experiment, let’s quickly go through some control questions.

Control question 1: What happens, if the seller proposes the envelope at a price higher

than the buyer's expectation? Please select all correct answers below:

Please check again! (hint: only one answer is correct)

Control question 1: What happens, if the seller proposes the envelope at a price higher

than the buyer's expectation? Please select all correct answers below:

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
lower, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
lower, in favour of a higher return for the investor (at expense of the payer).
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Correct!

Control question 2: What happens, if the buyer proposes a price for the envelope higher

than the seller's expectation? Please select all correct answers below:

Please check again! (hint: two answers are correct)

Control question 2: What happens, if the buyer proposes a price for the envelope higher

than the seller's expectation? Please select all correct answers below:

Correct!

Control question 3: What happens, if the seller proposes the envelope at a price below

the buyer's expectation? Please select all correct answers below:

Please check again! (hint: two answers are correct)

Control question 3: What happens, if the seller proposes the envelope at a price below

the buyer's expectation? Please select all correct answers below:

Correct!

Control question 4: What happens, if the buyer proposes a price for the envelope below

the seller's expectation? Please select all correct answers below:

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was lower,
in favour of lower payer costs (at expense of the investor).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was lower,
in favour of lower payer costs (at expense of the investor).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
higher, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
higher, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was higher,
in favour of lower payer costs (at expense of the investor).
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Please check again! (hint: only one answer is correct)

Control question 4: What happens, if the buyer proposes a price for the envelope below

the seller's expectation? Please select all correct answers below:

Correct! You did great.

First part of the experiment

The objective of this first part of the experiment is to find out the “true value” that you assign

to an opportunity to increase the “value for patients”.

You are the responsible seller in your group. 

In the following experiment, you will be responsible to sell a product (the envelope) to

the buyer.

Before you enter into a price negotiation, you should decide on the absolute minimum

price, which you would still consider reasonable and fair for the product. Below this

“walk-away price” you would never agree to sell it.

This valuation is “private” and only known to you, but not to your counterpart.

Let’s illustrate this quickly with an example: 

Let us pretend that you are a coffee shop owner. We further assume that your customers

are real coffee lovers. Let us further assume that CHF 4.00 represents the minimum price

you still consider reasonable and fair for a small cup.

Which of the following offers from your customer would you accept?

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was higher,
in favour of lower payer costs (at expense of the investor).

3.- for a cup,

4.- for a cup,

5.- for a cup.
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Please check again! (hint: two answers are correct)

First part of the experiment

The objective of this first part of the experiment is to find out the “true value” that you assign

to an opportunity to increase the “value for patients”.

You are the responsible seller in your group. 

In the following experiment, you will be responsible to sell a product (the envelope) to

the buyer.

Before you enter into a price negotiation, you should decide on the absolute minimum

price, which you would still consider reasonable and fair for the product. Below this

“walk-away price” you would never agree to sell it.

This valuation is “private” and only known to you, but not to your counterpart.

Let’s illustrate this quickly with an example: 

Let us pretend that you are a coffee shop owner. We further assume that your customers

are real coffee lovers. Let us further assume that CHF 4.00 represents the minimum price

you still consider reasonable and fair for a small cup.

Which of the following offers from your customer would you accept?

3.- for a cup,

4.- for a cup,

5.- for a cup.
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Correct!

Back to our experiment. 

The “product” you have to sell is an envelope containing a donation for cancer patients. You

will not know the real value of the donation in the envelope yet.

As seller you will be responsible to propose a price for the envelope to the buyer.

Before you enter into a negotiation, you should decide on the absolute minimum price,

which you would still consider reasonable and fair for the envelope. Below this “walk-

away price” you would never agree to sell the envelope.

This part of the experiment focuses only on your private valuation of the potential patient

benefit. You do not have to reflect on any negotiation tactics or strategies. There is no

“correct” answer; your decision should be based solely on your personal preferences. 

Please consider, that the price you enter, will already be one that can be selected at the

end of the experiment for implementation. Hence your decision might have financial

consequences on other players and the patient association. However, since the price of

yours in this game represents your private valuation, it will not be compared to a

counterpart. If selected, your decision will directly be implemented. The payer will have to

pay your price to the investor and the patient will get the unknown donation in the envelope.

You will be compensated with a fixed salary of CHF 5 for the thorough completion of this

task, if this game is randomly selected at the end.

Let’s amend the decision situation slightly. Aim is still to find out your private valuation of

the potential patient benefit. You still do not have to reflect on any negotiation tactics or

strategies. But now, we want you to reflect on the expected value of the unknown donation.

Which you've probably already done anyway. If not: this might help you to get a better

picture on the appropriate price for the envelope.

It might for example be, that you successfully propose a price of CHF 2 and the donation

turns out to be CHF 8. Or that the envelope turns into a donation of CHF 2 while you

successfully proposed a price of CHF 8. 

How do you think would the payer and the investor feel in the first example? It might well be

that the investor would be disappointed, feeling that he/she wasn’t compensated

appropriately for the risky investment. On the other hand in the second example the payer

might feel disappointed likewise, since he/she paid a lot for a relatively small donation.

Payers and investors could however "share the risk" of a “too low” donation (patient

benefit) at a “too high” price (payer costs). For example by cutting the agreed price in

half, if the final donation lies below an agreed expectation (say CHF 3).

Please enter your
minimum price (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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To seal such a “risk-sharing agreement” the buyer and seller need to agree not only on

a price, but also on a minimum value of the unknown donation.

Please estimate or guess the value of the donation in the closed envelope. 

Please enter your estimate (one decimal place from CHF 0.0 to 10.0) in the field below.

If you want, you can also adjust your absolute minimum price, which you would still

consider reasonable and fair for the envelope. 

This is an update of the previous game. You will be compensated with a fixed salary of

CHF 5 for the thorough completion of this task, if this game is selected at the end. If you do

not want to update your price submitted before, please simply enter the same amount

again.

Be aware that your decision might have financial consequences on other players and the

patient association. You will not be able to change your decision anymore after submission.

First part done! 

That was the introspective part of the experiment. Now let us switch to a more interactive

mode. Are you ready?

Second part of the experiment

Please enter your
minimum price (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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The general setting stays the same. Again, the game will potentially be selected for

implementation at the end of the experiment. But now you will engage in a price

negotiation. Your counterpart is another participant, randomly selected after the

experiment.

You are the responsible seller in your group. Your task is to state an actual price

expectation for the envelope to the buyer. The buyer himself will do the same.

This time you will not receive just a fixed salary. Instead, the investor will decide at the

end, what salary he/she considers appropriate for your performance. The investor will

have to pay your salary from his/her total capital:

CHF 20 – investment costs for the envelope CHF I (known only to him/her) + market price

CHF X (if an agreement is reached) – your salary CHF Z.

If your price offer is lower or equal to the price offer of the buyer, you will both agree.

In consequence, the patient association will get the donation inside the envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). If no agreement is reached, the donation will not be transferred to the patient

association, the investor will receive no compensation for his/her investment and the payer

will keep all of his/her initial capital.

Recall your absolute minimum price from the previous game. You might want to

propose a price equal or higher. If you propose a lower price than your stated preference in

the previous game, this means that your price offer lies below what the envelope is worth to

you.

Below the slider you will see your stated minimum price from the first part of the

experiment.

To make it a bit more challenging, please recall also the concept of a “risk-sharing

agreement”: buyer and seller need to agree not only on a price, but also on a minimum

value of the unknown donation.

Together with your price you have to state your promised minimum value of the donation in

the closed envelope.

The buyer will do the same by stating his/her expected minimum value. If your promise is

equal or higher than the buyer’s expectation, you will both agree – given that you agree on

a price as well. The contracted expectation will lie in the middle (average) of both numbers.

For any final donation at the end below this expectation the agreed price will be halved.

Hence payers will in this case pay only 50% of the agreed price to the investors.

At the end of the experiment your investor will enter your salary for different market prices

you might have agreed upon. He/she will furthermore decide which salary you should get in
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case of no agreement reached.

Ok? Let us start!

Be aware that your decision might have financial consequences on other players and the

patient association. 

First, please inform the buyer about your “promised” minimum value of the donation in the

closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID1231/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

But this time, there is already a revealed donation (“current donation”) ready for the

patient. The price of this donation of CHF 1 has already been agreed at CHF 3. 

You received from the investor an alternative, “new envelope” to sell with an unknown

“new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). Remember that both of you also need to agree on a minimum value of the unknown

donation. If the final donation is lower, the agreed price will be halved ("risk sharing").

If both of you cannot agree on a price, the already available “current donation” of CHF

1 will be transferred to the patient association. The investor will receive CHF 3 and the

payer will have to pay CHF 3.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary. 

First, please inform the buyer about your “promised” minimum value of the donation in the

closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID1231/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

This time, there is a revealed “current donation” of CHF 2 ready at an already fixed price

of CHF 5.

Again you received from the investor an alternative, “new envelope” to sell with an

unknown “new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). Remember that both of you also need to agree on a minimum value of the unknown

donation. If the final donation is lower, the agreed price will be halved ("risk sharing").

If both of you cannot agree on a price, the already available “current donation” of CHF

2 will be transferred to the patient association. The investor will receive CHF 5 and the

payer will have to pay CHF 5.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary. 

First, please inform the buyer about your “promised” minimum value of the donation in the

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID1231/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

This time, there is a revealed “current donation” of CHF 3 ready at an already fixed price

of CHF 6.

Again you received from the investor an alternative, “new envelope” to sell with an

unknown “new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). Remember that both of you also need to agree on a minimum value of the unknown

donation. If the final donation is lower, the agreed price will be halved ("risk sharing").

If both of you cannot agree on a price, the already available “current donation” of CHF

3 will be transferred to the patient association. The investor will receive CHF 6 and the

payer will have to pay CHF 6.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary. 

First, please inform the buyer about your “promised” minimum value of the donation in the

closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.

00.10.20.30.40.50.60.70.80.911.11.21.31.41.51.61.71.81.922.12.22.32.42.52.62.72.82.933.13.23.33.43.53.63.73.83.944.14.24.34.44.54.64.74.84.9555.15.25.35.45.55.65.75.85.966.16.26.36.46.56.66.76.86.977.17.27.37.47.57.67.77.87.988.18.28.38.48.58.68.78.88.999.19.29.39.49.59.69.79.89.910

Qualtrics Survey Software https://ethzurichenv.eu.qualtrics.com/Q/EditSection/Blocks/Ajax/GetSurveyPrintPreview?ContextSurveyID=SV_3jD3...

65 von 112 26.06.2020, 16:32

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID1231/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

This time, there is a revealed “current donation” of CHF 4 ready at an already fixed price

of CHF 7.

Again you received from the investor an alternative, “new envelope” to sell with an

unknown “new donation” in it (see picture below).

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). Remember that both of you also need to agree on a minimum value of the unknown

donation. If the final donation is lower, the agreed price will be halved ("risk sharing").

If both of you cannot agree on a price, the already available “current donation” of CHF

4 will be transferred to the patient association. The investor will receive CHF 7 and the

payer will have to pay CHF 7.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary. 

First, please inform the buyer about your “promised” minimum value of the donation in the

closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID1231/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

This time, there is a revealed “current donation” of CHF 6 ready at an already fixed price

of CHF 8.

Again you received from the investor an alternative, “new envelope” to sell with an

unknown “new donation” in it (see picture below).

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). Remember that both of you also need to agree on a minimum value of the unknown

donation. If the final donation is lower, the agreed price will be halved ("risk sharing").

If both of you cannot agree on a price, the already available “current donation” of CHF

6 will be transferred to the patient association. The investor will receive CHF 8 and the

payer will have to pay CHF 8.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary. 

First, please inform the buyer about your “promised” minimum value of the donation in the

closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID1231/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

This time, there is a revealed “current donation” of CHF -1 ready at an already fixed price

of CHF -1.

This obviously makes no sense. We just need to test, whether participants pay attention

and read the relevant information. If you did so, please click on the green envelope in the

picture below, ignore the rest of the text and press ‘submit’.

Again you received from the investor an alternative, “new envelope” to sell with an

unknown “new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). Remember that both of you also need to agree on a minimum value of the unknown

donation. If the final donation is lower, the agreed price will be halved ("risk sharing").

If both of you cannot agree on a price, the already available “current donation” of CHF

-1 will be transferred to the patient association. The investor will receive CHF -1 and the

payer will have to pay CHF -1.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary. 

First, please inform the buyer about your “promised” minimum value of the donation in the

closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID1231/ChoiceNumericEntryValue/1}.

Finally let’s revisit the first offer game, where no alternative was available. 

There is no adjustment to the game you have already played. You are just given a chance

to update your price, if you want. You however don’t have to. If you do not want to update

your price submitted before, please simply enter the same amount again.

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

You have to state a price for the envelope you are offering to the buyer. There is no

alternative available.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the envelope. The investor

will receive the market price (revenue) and the payer will have to pay the price

(cost). Remember that both of you also need to agree on a minimum value of the unknown

donation. If the final donation is lower, the agreed price will be halved ("risk sharing").

If both of you cannot agree the donation will not be transferred to the patient association,

the investor will receive no compensation for his/her investment and the payer retains its

entire initial capital.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price (if an

agreement is reached) – your salary. 

First, please inform the buyer about your “promised” minimum value of the donation in the

closed envelope (one decimal place from CHF 0.0 to 10.0) in the field below.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID1231/ChoiceNumericEntryValue/1}.

Second part done!

Now let’s turn to the final part of the experiment where you will play a different role.

Group_5

3. The general setup of this experiment

You have been assigned to the role of the buyer. Your task will be to buy a

closed envelope from the seller if you can agree on a price. The envelope contains a

donation to the Swiss Cancer League “Krebsliga Schweiz” (www.krebsliga.ch). The

association uses donations not only for research purposes but also to directly support

cancer (see here: https://participate.krebsliga.ch/purposes/direkthilfe).

The value of the donation inside the envelope lies between CHF 0 and 10. The “desirable”

value would of course be CHF 10, as this represents the maximum health benefit possible.

However, the envelope will only be opened at the end of the experiment to reveal its true

value for patients. This means that you will have to negotiate a price for the envelope

without knowing the true value of the donation inside.

Comparing the envelope  in our experiment to a new medicine  or vaccine  in

the real world, we have to consider two factors of uncertainty:

Uncertainty of response: The pharmaceutical will most likely not show the same

effectiveness in every patient/citizen. In other words, not every patient will respond to

a medicine and a vaccine will not protect all citizens who receive it.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Translated to our experiment: If the value of the donation in the envelope turns out

to be CHF 5 (instead of the aspired maximum of CHF 10), you could compare this to a

vaccine which prevents 50% of the citizens who were vaccinated against an infectious

disease (like hepatitis C, seasonal influenza or Covid-19, etc.).

Uncertainty of the clinical benefit: The promised effect reported from clinical studies

might not translate to the real world and/or data on long-term effectiveness might not

be available yet.

Translated to our experiment: Neither the seller nor the buyer will know the real

value of the final donation in the envelope. Still both of you will have to decide on a

price for the envelope. In the most extreme case, you both agree on a price of CHF 0

for the envelope with a final donation of CHF 10, or vice versa, on a price of CHF 10

for a donation of CHF 0. Of course it is also possible, that you both cannot find an

agreement, which will mean that the envelope will not be processed for a donation.

4. The roles

You and the other participants form a “society” with five different citizens:

The Patient (or citizen to be protected) is the only actor who is not present during the

experiment. Any patient value generated during this experiment will be donated to the

"Relief Fund" of the Swiss Cancer League (https://participate.krebsliga.ch/purposes

/direkthilfe) which provides direct help to cancer patients and their families.

The Seller possesses the envelope containing a donation of an unknown value which

he/she offers to the buyer at a proposed price (comparable to a representative of a

pharmaceutical company, offering a new medicine or vaccine with the promise to

increase the health benefit).

The Buyer is responsible to propose and approve a price for the envelope on behalf

of the patient or citizen and the payer (comparable to the representative of the public

health authorities).

The Investor is financer and owner of the envelope and will receive the market price,

paid by the payer, if the seller and buyer find an agreement (comparable to the

shareholder of a pharmaceutical company).

The Payer will have to pay the negotiated price at the end of the experiment, if the

seller and buyer find an agreement (comparable to the premium payers of a health

insurance).

5. The trade

The negotiating seller and the buyer (you) have to negotiate a price for the closed

envelope. The seller possesses the envelope at the beginning. If he or she asks for a price

beyond the buyer’s proposed price, the buyer will refuse to approve the potential donation

for the patient. Vice versa, if the buyer askes for a lower price than the seller’s expectation,

the latter will not agree to trade the envelope.

If the negotiators find an agreement, the patient association will receive the donation in the
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envelope. The assigned payer will have to pay the market price of the envelope to the

assigned investor. The real value of the donation will be determined at the end of the

experiment.

6. The initial capital

Each player starts with an initial capital of CHF 20. For your active role you have already

been randomly assigned to the role of the buyer of the envelope.

At the end of the experiment you will additionally be randomly assigned to a passive

role of either the investor or the payer. The investors’ initial capital will be reduced by an

amount (between CHF 0 and 10) only known to them, representing the acquisition or

investment cost for their envelope (which has a currently unknown value between CHF 0

and 10 for the patient, also unknown to the investor). The initial investment costs and the

final donation in the envelope are independent of each other.

The active and the passive assignment are independent from each other: your current

active role does not determine your later passive role.

7. The final payoffs

For the final payoffs you will first be randomly paired with a player who played the

opposite role. One of the games you both played will be randomly selected. The prices

you both submitted in that particular game will determine the negotiation outcome:

agreement or disagreement plus the final market price (average of both offers) if

successful. Two other players are then randomly assigned to both of you, one as the

investor, the other as the payer. If you and your counterpart reached an agreement, the

market price will be transferred from the payer to the investor. The envelope with the

donation will be transferred to the supervisor of the experiment.

In parallel, you will be randomly assigned as either investor or payer to a second group

(independently of your active role). Depending on the negotiation outcome of this group and

your passive role, your capital will either increase, decrease or remain the same.

Finally the donations of the successful pairs will be revealed (value between CHF 0 and 10)

and transferred for payment to the patient association.

You will receive information on your final payoff in CHF within 5 working days after your

session took place, along with instructions on how to submit your bank details. This

information will not be transferred to the researchers. The DeSciL will handle the money

transfer to your bank account.

8. The structure of the experiment

The experiment will start with a first, introspective part. After this you will play the described

negotiation game in different formats. In the third part you will slip into the role of one of the

two funders. In the end, you will be asked some final questions. After the experiment, one

of the games you played will be implemented to determine the cash payments as described

above.
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Control questions

Before we begin the experiment, let’s quickly go through some control questions.

Control question 1: What happens, if the seller proposes the envelope at a price higher

than the buyer's expectation? Please select all correct answers below:

Please check again! (hint: only one answer is correct)

Control question 1: What happens, if the seller proposes the envelope at a price higher

than the buyer's expectation? Please select all correct answers below:

Correct!

Control question 2: What happens, if the buyer proposes a price for the envelope higher

than the seller's expectation? Please select all correct answers below:

Please check again! (hint: two answers are correct)

Control question 2: What happens, if the buyer proposes a price for the envelope higher

than the seller's expectation? Please select all correct answers below:

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
lower, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
lower, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was lower,
in favour of lower payer costs (at expense of the investor).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was lower,
in favour of lower payer costs (at expense of the investor).
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Correct!

Control question 3: What happens, if the seller proposes the envelope at a price below

the buyer's expectation? Please select all correct answers below:

Please check again! (hint: two answers are correct)

Control question 3: What happens, if the seller proposes the envelope at a price below

the buyer's expectation? Please select all correct answers below:

Correct!

Control question 4: What happens, if the buyer proposes a price for the envelope below

the seller's expectation? Please select all correct answers below:

Please check again! (hint: only one answer is correct)

Control question 4: What happens, if the buyer proposes a price for the envelope below

the seller's expectation? Please select all correct answers below:

Correct! You did great.

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
higher, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
higher, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was higher,
in favour of lower payer costs (at expense of the investor).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was higher,
in favour of lower payer costs (at expense of the investor).
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First part of the experiment

The objective of this first part of the experiment is to find out the “true value” that you assign

to an opportunity to increase “value for patients”.

You are the responsible buyer in your group.

In the following experiment, the seller will offer you a product (the envelope) at a proposed

price.

Before you enter into a price negotiation, you should decide on the absolute maximum

price, which you would still consider reasonable and fair for the product. Above this

“walk-away price” you would never agree to buy it.

This valuation is “private” and only known to you, but not to your counterpart.

Let’s illustrate this quickly with an example: 

Let us assume that you are a real coffee lover (if not, you can replace coffee with soda or

else). Let us further assume that despite your passion for coffee, CHF 4.00 represents the

maximum price you still consider reasonable and fair for a small cup.

Which of the following offers from a coffee shop owner would you accept? 

3.- for a cup,

4.- for a cup,

5.- for a cup.
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Please check again! (hint: two answers are correct)

First part of the experiment

The objective of this first part of the experiment is to find out the “true value” that you assign

to an opportunity to increase “value for patients”.

You are the responsible buyer in your group.

In the following experiment, the seller will offer you a product (the envelope) at a proposed

price.

Before you enter into a price negotiation, you should decide on the absolute maximum

price, which you would still consider reasonable and fair for the product. Above this

“walk-away price” you would never agree to buy it.

This valuation is “private” and only known to you, but not to your counterpart.

Let’s illustrate this quickly with an example: 

Let us assume that you are a real coffee lover (if not, you can replace coffee with soda or

else). Let us further assume that despite your passion for coffee, CHF 4.00 represents the

maximum price you still consider reasonable and fair for a small cup.

Which of the following offers from a coffee shop owner would you accept? 

3.- for a cup,

4.- for a cup,

5.- for a cup.
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Correct!

Back to our experiment. 

The “product” you will be offered is an envelope containing a donation for cancer patients.

You will not know the real value of the donation in the envelope yet.

As buyer you will be responsible to propose a price for the envelope to the seller.

Before you enter into a negotiation, you should decide on the absolute maximum price,

which you would still consider reasonable and fair for the envelope. Above this “walk-

away price” you would never approve a payment for the envelope.

This part of the experiment focuses only on your private valuation of the potential patient

benefit. You do not have to reflect on any negotiation tactics or strategies. There is no

“correct” answer; your decision should be based solely on your personal preferences. 

Please consider, that the price you enter, will already be one that can be selected at the

end of the experiment for implementation. Hence your decision might have financial

consequences on other players and the patient association. However, since the price of

yours in this game represents your private valuation, it will not be compared to a

counterpart. If selected, your decision will directly be implemented. The payer will have to

pay your price to the investor and the patient will get the unknown donation in the envelope.

You will be compensated with a fixed salary of CHF 5 for the thorough completion of this

task, if this game is randomly selected at the end.

Let’s amend the decision situation slightly. Aim is still to find out your private valuation of

the potential patient benefit. You still do not have to reflect on any negotiation tactics or

strategies. But now, we want you to reflect on the expected value of the unknown donation.

Which you've probably already done anyway. If not: this might help you to get a better

picture on the appropriate price for the envelope.

It might for example be, that you successfully propose a price of CHF 2 and the donation

turns out to be CHF 8. Or that the envelope turns into a donation of CHF 2 while you

successfully proposed a price of CHF 8. 

How do you think would the payer and the investor feel in the first example? It might well be

that the investor would be disappointed, feeling that he/she wasn’t compensated

appropriately for a potentially risky investment. On the other hand in the second example

the payer might feel disappointed likewise, since he/she paid a lot for a relatively small

donation.

The relative price or “cost” proportional to the final value or “effect” for the patient is often

Please enter your
maximum price

(one decimal place
from CHF 0.0 to

10.0) by moving the
slider below, then

click ‘submit’.
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referred to as the “cost-effectiveness ratio”. It calculates in our case as follows:

Cost (price in CHF) / Effect (donation in CHF).

The "cost-effectiveness" of your price decision will only be known at the end of the

experiment when the envelope will be opened and the real value of the donation is

revealed. If you have however a defined estimate of the final donation, you can also

estimate the potential cost-effectiveness of any target price. 

You can decide for yourself what value of cost-effectives you consider appropriate. In the

first example above the cost-effectiveness ratio would correspond to CHF 2/8=0.25,

meaning that the payer has to pay CHF 0.25 for CHF 1 patient value (donation). In the

second example above the cost-effectiveness ratio would correspond to CHF 8/2=4,

meaning that the payer has to pay CHF 4 for CHF 1 patient value (donation).

Don't worry, you don't have to pull out your calculator now. We've built in an automatic cost

effectiveness calculation for you. Once you have entered your expected value of the

donation in the envelope, you will see the resulting cost-effectiveness ratio (below the

slider) for any of your potential target prices.

Please estimate or guess the value of the donation in the closed envelope. 

Please enter your estimate (one decimal place from CHF 0.0 to 10.0) in the field below.
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If you want, you can also adjust again your absolute maximum price, which you would

still consider reasonable and fair for the envelope.

This is an update of the previous game. You will be compensated with a fixed salary of

CHF 5 for the thorough completion of this task, if this game is selected at the end. If you do

not want to update your price submitted before, please simply enter the same amount

again.

Be aware that your decision might have financial consequences on other players and the

patient association. You will not be able to change your decision anymore after submission.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

First part done! 

That was the introspective part of the experiment. Now let us switch to a more interactive

mode. Are you ready?

Second part of the experiment

The general setting stays the same. Again, the game will potentially be selected for

implementation at the end of the experiment. But now you will engage in a price

negotiation. Your counterpart is another participant, randomly selected after the

experiment.

You are the responsible buyer in your group. But now you can state an actual price

expectation for the envelope to the seller. The seller himself will do the same.

This time you will not receive just a fixed salary. Instead, the payer will decide at the end,

what salary he/she considers appropriate for your performance. The payer will have to

pay your salary from his/her total capital:

CHF 20 – market price CHF X (if an agreement is reached) – your salary CHF Z. 

If your price offer is higher or equal to the price offer of the seller, you will both agree.

In consequence, the patient association will get the donation inside the envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). If no agreement is reached, the donation will not be transferred to the patient

association, the investor will receive no compensation for his/her investment and the payer

will keep all of his/her initial capital.

Please enter your
maximum price

(one decimal place
from CHF 0.0 to

10.0) by moving the
slider below, then

click ‘submit’.
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Recall your absolute maximum price from the previous game. You might want to

propose a price equal or lower. If you propose a higher price than your stated preference in

the previous game, this means that your price offer lies above what the envelope is worth to

you.

Below the slider you will see your stated maximum price from the first part of the

experiment.

At the end of the experiment your payer will enter your salary for different market prices you

might have agreed upon. He/she will furthermore decide which salary you should get in

case of no agreement reached.

Ok? Let us start!

Be aware that your decision might have financial consequences on other players and the

patient association. 

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID993/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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implementation at the end of the experiment. 

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

But this time, there is already a revealed donation (“current donation”) ready for the

patient. The price of this donation of CHF 1 has already been agreed at CHF 3 (cost-

effectiveness ratio of 3/1=3).

The seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller. If your price offer

is higher or equal to the price offer of the seller, you will both agree. In consequence, the

patient association will get the donation inside the new envelope. The investor will receive

the market price (revenue) and the payer will have to pay the price (cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

1 will be transferred to the patient association. The investor will receive CHF 3 and the

payer will have to pay CHF 3.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary.

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID993/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible buyer in your group and responsible to state a price

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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expectation for the envelope to the seller.

This time, there is a revealed “current donation” of CHF 2 ready at an already fixed price

of CHF 5 (cost-effectiveness ratio of 5/2=2.5).

Again, the seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller. If your price offer

is higher or equal to the price offer of the seller, you will both agree. In consequence, the

patient association will get the donation inside the new envelope. The investor will receive

the market price (revenue) and the payer will have to pay the price (cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

2 will be transferred to the patient association. The investor will receive CHF 5 and the

payer will have to pay CHF 5.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary.

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID993/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

This time, there is a revealed “current donation” of CHF 3 ready at an already fixed price

of CHF 6 (cost-effectiveness ratio of 6/3=2).

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Again, the seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller. If your price offer

is higher or equal to the price offer of the seller, you will both agree. In consequence, the

patient association will get the donation inside the new envelope. The investor will receive

the market price (revenue) and the payer will have to pay the price (cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

3 will be transferred to the patient association. The investor will receive CHF 6 and the

payer will have to pay CHF 6.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary.

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID993/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

This time, there is a revealed “current donation” of CHF 4 ready at an already fixed price

of CHF 7 (cost-effectiveness ratio of 7/4=1.75).

Again, the seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller. If your price offer

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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is higher or equal to the price offer of the seller, you will both agree. In consequence, the

patient association will get the donation inside the new envelope. The investor will receive

the market price (revenue) and the payer will have to pay the price (cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

4 will be transferred to the patient association. The investor will receive CHF 7 and the

payer will have to pay CHF 7.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary w.

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID993/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

This time, there is a revealed “current donation” of CHF 6 ready at an already fixed price

of CHF 8 (cost-effectiveness ratio of 8/6=1.33).

Again, the seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller. If your price offer

is higher or equal to the price offer of the seller, you will both agree. In consequence, the

patient association will get the donation inside the new envelope. The investor will receive

the market price (revenue) and the payer will have to pay the price (cost).

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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If both of you cannot agree on a price, the already available “current donation” of CHF

6 will be transferred to the patient association. The investor will receive CHF 8 and the

payer will have to pay CHF 8.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary.

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID993/ChoiceNumericEntryValue/1}.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

This time, there is a revealed “current donation” of CHF -1 ready at an already fixed price

of CHF -1 (cost-effectiveness ratio of -1/1=-1).

This obviously makes no sense. We just need to test, whether participants pay attention

and read the relevant information. If you did so, please click on the green envelope in the

picture below, ignore the rest of the text and press ‘submit’.

Again, the seller proposes to you an alternative, “new envelope” with an unknown “new

donation” in it (see picture below). 

You have to state a price for this new alternative offer to the seller. If your price offer

is higher or equal to the price offer of the seller, you will both agree. In consequence, the

patient association will get the donation inside the new envelope. The investor will receive

the market price (revenue) and the payer will have to pay the price (cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

-1 will be transferred to the patient association. The investor will receive CHF -1 and the

payer will have to pay CHF -1.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price – your salary.

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID993/ChoiceNumericEntryValue/1}.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Finally let’s revisit the first offer game, where no alternative was available. 

There is no adjustment to the game you have already played. You are just given a chance

to update your price, if you want. You however don’t have to. If you do not want to update

your price submitted before, please simply enter the same amount again.

You are still the responsible buyer in your group and responsible to state a price

expectation for the envelope to the seller.

You have to state a price for the envelope the seller offers to you. There is no alternative

available.

If your price offer is higher or equal to the price offer of the seller, you will both agree. In

consequence, the patient association will get the donation inside the envelope. The investor

will receive the market price (revenue) and the payer will have to pay the price (cost).

If both of you cannot agree the donation will not be transferred to the patient association,

the investor will receive no compensation for his/her investment and the payer will retain all

its initial capital.

Again, the payer will decide at the end, what salary he/she considers appropriate for your

performance, paid from his/her total capital:

CHF 20 – market price (if an agreement is reached) – your salary.

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) maximum price in the first part of the experiment was

CHF ${q://QID993/ChoiceNumericEntryValue/1}.

Second part done!

Now let’s turn to the final part of the experiment where you will play a different role.

Please inform the
seller about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Group_6

3. The general setup of this experiment

You have been assigned to the role of the seller. Your task will be to sell a

closed envelope to the buyer if you can agree on a price. The envelope contains a

donation to the Swiss Cancer League “Krebsliga Schweiz” (www.krebsliga.ch). The

association uses donations not only for research purposes but also to directly support

cancer patients (see here: https://participate.krebsliga.ch/purposes/direkthilfe).

The value of the donation inside the envelope lies between CHF 0 and 10. The “desirable”

value would of course be CHF 10, as this represents the maximum health benefit possible.

However, the envelope will only be opened at the end of the experiment to reveal its true

value for patients. This means that you will have to negotiate a price for the envelope

without knowing the true value of the donation inside.

Comparing the envelope  in our experiment to a new medicine  or vaccine  in

the real world, we have to consider two factors of uncertainty:

Uncertainty of response: The pharmaceutical will most likely not show the same

effectiveness in every patient/citizen. In other words, not every patient will respond to

a medicine and a vaccine will not protect all citizens who receive it.

Translated to our experiment: If the value of the donation in the envelope turns out

to be CHF 5 (instead of the aspired maximum of CHF 10), you could compare this to a

vaccine which prevents 50% of the citizens who were vaccinated against an infectious

disease (like hepatitis C, seasonal influenza or Covid-19, etc.).

Uncertainty of the clinical benefit: The promised effect reported from clinical studies

might not translate to the real world and/or data on long-term effectiveness might not

be available yet.

Translated to our experiment: Neither the seller nor the buyer will know the real

value of the final donation in the envelope. Still both of you will have to decide on a

price for the envelope. In the most extreme case, you both agree on a price of CHF 0

for the envelope with a final donation of CHF 10, or vice versa, on a price of CHF 10

for a donation of CHF 0. Of course it is also possible, that you both cannot find an

agreement, which will mean that the envelope will not be processed for a donation.

4. The roles

You and the other participants form a “society” with five different citizens:
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The Patient (or citizen to be protected) is the only actor who is not present during the

experiment. Any patient value generated during this experiment will be donated to the

"Relief Fund" of the Swiss Cancer League (https://participate.krebsliga.ch/purposes

/direkthilfe) which provides direct help to cancer patients and their families.

The Seller possesses the envelope containing a donation of an unknown value which

he/she offers to the buyer at a proposed price (comparable to a representative of a

pharmaceutical company, offering a new medicine or vaccine with the promise to

increase the health benefit).

The Buyer is responsible to propose and approve a price for the envelope on behalf

of the patient or citizen and the payer (comparable to the representative of the public

health authorities).

The Investor is financer and owner of the envelope and will receive the market price,

paid by the payer, if the seller and buyer find an agreement (comparable to the

shareholder of a pharmaceutical company).

The Payer will have to pay the negotiated price at the end of the experiment, if the

seller and buyer find an agreement (comparable to the premium payers of a health

insurance).

5. The trade

The negotiating seller (you) and the buyer have to negotiate a price for the closed

envelope. The seller possesses the envelope at the beginning. If he or she asks for a price

beyond the buyer’s proposed price, the buyer will refuse to approve the potential donation

for the patient. Vice versa, if the buyer askes for a lower price than the seller’s expectation,

the latter will not agree to trade the envelope.

If the negotiators find an agreement, the patient association will receive the donation in the

envelope. The assigned payer will have to pay the market price of the envelope to the

assigned investor. The real value of the donation will be determined at the end of the

experiment.

6. The initial capital

Each player starts with an initial capital of CHF 20. For your active role you have already
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been randomly assigned to the role of the seller of the envelope.

At the end of the experiment you will additionally be randomly assigned to a passive

role of either the investor or the payer. The investors’ initial capital will be reduced by an

amount (between CHF 0 and 10) only known to them, representing the acquisition or

investment cost for their envelope (which has a currently unknown value between CHF 0

and 10 for the patient, also unknown to the investor). The initial investment costs and the

final donation in the envelope are independent of each other.

The active and the passive assignment are independent from each other: your current

active role does not determine your later passive role.

7. The final payoffs

For the final payoffs you will first be randomly paired with a player who played the

opposite role. One of the games you both played will be randomly selected. The prices

you both submitted in that particular game will determine the negotiation outcome:

agreement or disagreement plus the final market price (average of both offers) if

successful. Two other players are then randomly assigned to both of you, one as the

investor, the other as the payer. If you and your counterpart reached an agreement, the

market price will be transferred from the payer to the investor. The envelope with the

donation will be transferred to the supervisor of the experiment.

In parallel, you will be randomly assigned as either investor or payer to a second group

(independently of your active role). Depending on the negotiation outcome of this group and

your passive role, your capital will either increase, decrease or remain the same.

Finally the donations of the successful pairs will be revealed (value between CHF 0 and 10)

and transferred for payment to the patient association.

You will receive information on your final payoff in CHF within 5 working days after your

session took place, along with instructions on how to submit your bank details. This

information will not be transferred to the researchers. The DeSciL will handle the money

transfer to your bank account.

8. The structure of the experiment

The experiment will start with a first, introspective part. After this you will play the described

negotiation game in different formats. In the third part you will slip into the role of one of the

two funders. In the end, you will be asked some final questions. After the experiment, one

of the games you played will be implemented to determine the cash payments as described

above.

Control questions

Before we begin the experiment, let’s quickly go through some control questions.

Control question 1: What happens, if the seller proposes the envelope at a price higher

than the buyer's expectation? Please select all correct answers below:

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
lower, in favour of a higher return for the investor (at expense of the payer).
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Please check again! (hint: only one answer is correct)

Control question 1: What happens, if the seller proposes the envelope at a price higher

than the buyer's expectation? Please select all correct answers below:

Correct!

Control question 2: What happens, if the buyer proposes a price for the envelope higher

than the seller's expectation? Please select all correct answers below:

Please check again! (hint: two answers are correct)

Control question 2: What happens, if the buyer proposes a price for the envelope higher

than the seller's expectation? Please select all correct answers below:

Correct!

Control question 3: What happens, if the seller proposes the envelope at a price below

the buyer's expectation? Please select all correct answers below:

Please check again! (hint: two answers are correct)

Control question 3: What happens, if the seller proposes the envelope at a price below

the buyer's expectation? Please select all correct answers below:

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
lower, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was lower,
in favour of lower payer costs (at expense of the investor).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was lower,
in favour of lower payer costs (at expense of the investor).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
higher, in favour of a higher return for the investor (at expense of the payer).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The seller could have asked even for a higher price, since the buyer’s expectation was
higher, in favour of a higher return for the investor (at expense of the payer).
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Correct!

Control question 4: What happens, if the buyer proposes a price for the envelope below

the seller's expectation? Please select all correct answers below:

Please check again! (hint: only one answer is correct)

Control question 4: What happens, if the buyer proposes a price for the envelope below

the seller's expectation? Please select all correct answers below:

Correct! You did great.

First part of the experiment

The objective of this first part of the experiment is to find out the “true value” that you assign

to an opportunity to increase the “value for patients”.

You are the responsible seller in your group. 

In the following experiment, you will be responsible to sell a product (the envelope) to

the buyer.

Before you enter into a price negotiation, you should decide on the absolute minimum

price, which you would still consider reasonable and fair for the product. Below this

“walk-away price” you would never agree to sell it.

This valuation is “private” and only known to you, but not to your counterpart.

Let’s illustrate this quickly with an example: 

Let us pretend that you are a coffee shop owner. We further assume that your customers

are real coffee lovers. Let us further assume that CHF 4.00 represents the minimum price

you still consider reasonable and fair for a small cup.

Which of the following offers from your customer would you accept?

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was higher,
in favour of lower payer costs (at expense of the investor).

The negotiators will agree, the envelope will be opened and the revealed value of the
donation will be transferred to the patient association.

The patient association won’t get a donation, since the negotiators will not agree on a price
and the envelope will not be transferred.

The buyer could have asked even for a lower price, since seller’s minimum price was higher,
in favour of lower payer costs (at expense of the investor).

3.- for a cup,

4.- for a cup,

5.- for a cup.
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Please check again! (hint: two answers are correct)

First part of the experiment

The objective of this first part of the experiment is to find out the “true value” that you assign

to an opportunity to increase the “value for patients”.

You are the responsible seller in your group. 

In the following experiment, you will be responsible to sell a product (the envelope) to

the buyer.

Before you enter into a price negotiation, you should decide on the absolute minimum

price, which you would still consider reasonable and fair for the product. Below this

“walk-away price” you would never agree to sell it.

This valuation is “private” and only known to you, but not to your counterpart.

Let’s illustrate this quickly with an example: 

Let us pretend that you are a coffee shop owner. We further assume that your customers

are real coffee lovers. Let us further assume that CHF 4.00 represents the minimum price

you still consider reasonable and fair for a small cup.

Which of the following offers from your customer would you accept?

3.- for a cup,

4.- for a cup,

5.- for a cup.
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Correct!

Back to our experiment. 

The “product” you have to sell is an envelope containing a donation for cancer patients. You

will not know the real value of the donation in the envelope yet.

As seller you will be responsible to propose a price for the envelope to the buyer.

Before you enter into a negotiation, you should decide on the absolute minimum price,

which you would still consider reasonable and fair for the envelope. Below this “walk-

away price” you would never agree to sell the envelope.

This part of the experiment focuses only on your private valuation of the potential patient

benefit. You do not have to reflect on any negotiation tactics or strategies. There is no

“correct” answer; your decision should be based solely on your personal preferences. 

Please consider, that the price you enter, will already be one that can be selected at the

end of the experiment for implementation. Hence your decision might have financial

consequences on other players and the patient association. However, since the price of

yours in this game represents your private valuation, it will not be compared to a

counterpart. If selected, your decision will directly be implemented. The payer will have to

pay your price to the investor and the patient will get the unknown donation in the envelope.

You will be compensated with a fixed salary of CHF 5 for the thorough completion of this

task, if this game is randomly selected at the end.

Let’s amend the decision situation slightly. Aim is still to find out your private valuation of

the potential patient benefit. You still do not have to reflect on any negotiation tactics or

strategies. But now, we want you to reflect on the expected value of the unknown donation.

Which you've probably already done anyway. If not: this might help you to get a better

picture on the appropriate price for the envelope.

It might for example be, that you successfully propose a price of CHF 2 and the donation

turns out to be CHF 8. Or that the envelope turns into a donation of CHF 2 while you

successfully proposed a price of CHF 8. 

How do you think would the payer and the investor feel in the first example? It might well be

that the investor would be disappointed, feeling that he/she wasn’t compensated

appropriately for a potentially risky investment. On the other hand in the second example

the payer might feel disappointed likewise, since he/she paid a lot for a relatively small

donation.

The relative price or “cost” proportional to the final value or “effect” for the patient is often

Please enter your
minimum price (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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referred to as the “cost-effectiveness ratio”. It calculates in our case as follows:

Cost (price in CHF) / Effect (donation in CHF).

The "cost-effectiveness" of your price decision will only be known at the end of the

experiment when the envelope will be opened and the real value of the donation is

revealed. If you have however a defined estimate of the final donation, you can also

estimate the potential cost-effectiveness of any target price. 

You can decide for yourself what value of cost-effectives you consider appropriate. In the

first example above the cost-effectiveness ratio would correspond to CHF 2/8=0.25,

meaning that the payer has to pay CHF 0.25 for CHF 1 patient value (donation). In the

second example above the cost-effectiveness ratio would correspond to CHF 8/2=4,

meaning that the payer has to pay CHF 4 for CHF 1 patient value (donation). 

Don't worry, you don't have to pull out your calculator now. We've built in an automatic cost

effectiveness calculation for you. Once you have entered your expected value of the

donation in the envelope, you will see the resulting cost-effectiveness ratio (below the

slider) for any of your potential target prices.

Please estimate or guess the value of the donation in the closed envelope. 

Please enter your estimate (one decimal place from CHF 0.0 to 10.0) in the field below.
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If you want, you can also adjust again your absolute minimum price, which you would

still consider reasonable and fair for the envelope.

This is an update of the previous game. You will be compensated with a fixed salary of

CHF 5 for the thorough completion of this task, if this game is selected at the end. If you do

not want to update your price submitted before, please simply enter the same amount

again.

Be aware that your decision might have financial consequences on other players and the

patient association. You will not be able to change your decision anymore after submission.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

First part done! 

That was the introspective part of the experiment. Now let us switch to a more interactive

mode. Are you ready?

Second part of the experiment

The general setting stays the same. Again, the game will potentially be selected for

implementation at the end of the experiment. But now you will engage in a price

negotiation. Your counterpart is another participant, randomly selected after the

experiment.

You are the responsible seller in your group. But now you can state an actual price

expectation for the envelope to the buyer. The buyer himself will do the same. 

This time you will not receive just a fixed salary. Instead, the investor will decide at the

end, what salary he/she considers appropriate for your performance. The investor will

have to pay your salary from his/her total capital:

CHF 20 – investment costs for the envelope CHF I (known only to him/her) + market price

CHF X (if an agreement is reached) – your salary CHF Z. 

If your price offer is lower or equal to the price offer of the buyer, you will both agree.

In consequence, the patient association will get the donation inside the envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). If no agreement is reached, the donation will not be transferred to the patient

association, the investor will receive no compensation for his/her investment and the payer

will keep all of his/her initial capital.

Please enter your
minimum price (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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Recall your absolute minimum price from the previous game. You might want to

propose a price equal or higher. If you propose a lower price than your stated preference in

the previous game, this means that your price offer lies below what the envelope is worth to

you.

Below the slider you will see your stated minimum price from the first part of the

experiment.

At the end of the experiment your investor will enter your salary for different market prices

you might have agreed upon. He/she will furthermore decide which salary you should get in

case of no agreement reached.

Ok? Let us start!

Be aware that your decision might have financial consequences on other players and the

patient association. 

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID1174/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

But this time, there is already a revealed donation (“current donation”) ready for the

patient. The price of this donation of donation of CHF 1 has already been agreed at CHF 3

(cost-effectiveness ratio of 3/1=3).

You received from the investor an alternative, “new envelope” to sell with an unknown

“new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

1 will be transferred to the patient association. The investor will receive CHF 3 and the

payer will have to pay CHF 3.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary. 

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID1174/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

This time, there is a revealed “current donation” of CHF 2 ready at an already fixed price

of CHF 5 (cost-effectiveness ratio of 5/2=2.5).

Again you received from the investor an alternative, “new envelope” to sell with an

unknown “new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

2 will be transferred to the patient association. The investor will receive CHF 5 and the

payer will have to pay CHF 5.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary. 

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID1174/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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This time, there is a revealed “current donation” of CHF 3 ready at an already fixed price

of CHF 6 (cost-effectiveness ratio of 6/3=2).

Again you received from the investor an alternative, “new envelope” to sell with an

unknown “new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

3 will be transferred to the patient association. The investor will receive CHF 6 and the

payer will have to pay CHF 6.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary. 

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID1174/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

This time, there is a revealed “current donation” of CHF 4 ready at an already fixed price

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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of CHF 7 (cost-effectiveness ratio of 7/4=1.75).

Again you received from the investor an alternative, “new envelope” to sell with an

unknown “new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). 

If both of you cannot agree on a price, the already available “current donation” of CHF

4 will be transferred to the patient association. The investor will receive CHF 7 and the

payer will have to pay CHF 7.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary. 

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID1174/ChoiceNumericEntryValue/1}.

Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

This time, there is a revealed “current donation” of CHF 6 ready at an already fixed price

of CHF 8 (cost-effectiveness ratio of 8/6=1.33).

Again you received from the investor an alternative, “new envelope” to sell with an

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.
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unknown “new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost).

If both of you cannot agree on a price, the already available “current donation” of CHF

6 will be transferred to the patient association. The investor will receive CHF 8 and the

payer will have to pay CHF 8.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary. 

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID1174/ChoiceNumericEntryValue/1}.

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.

00.10.20.30.40.50.60.70.80.911.11.21.31.41.51.61.71.81.922.12.22.32.42.52.62.72.82.933.13.23.33.43.53.63.73.83.944.14.24.34.44.54.64.74.84.9555.15.25.35.45.55.65.75.85.966.16.26.36.46.56.66.76.86.977.17.27.37.47.57.67.77.87.988.18.28.38.48.58.68.78.88.999.19.29.39.49.59.69.79.89.910
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Let’s change the decision situation slightly. Again, the game will potentially be selected for

implementation at the end of the experiment. 

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

This time, there is a revealed “current donation” of CHF -1 ready at an already fixed price

of CHF -1 (cost-effectiveness ratio of -1/1=-1).

This obviously makes no sense. We just need to test, whether participants pay attention

and read the relevant information. If you did so, please click on the green envelope in the

picture below, ignore the rest of the text and press ‘submit’.

Again you received from the investor an alternative, “new envelope” to sell with an

unknown “new donation” in it (see picture below). 

You have to state a price for this new alternative offer to the buyer.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the new envelope. The

investor will receive the market price (revenue) and the payer will have to pay the price

(cost). 

If both of you cannot agree on a price, the already available “current donation” of CHF

-1 will be transferred to the patient association. The investor will receive CHF -1 and the

payer will have to pay CHF -1.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price – your

salary. 

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) minimum price in the first part of the experiment was

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.

00.10.20.30.40.50.60.70.80.911.11.21.31.41.51.61.71.81.922.12.22.32.42.52.62.72.82.933.13.23.33.43.53.63.73.83.944.14.24.34.44.54.64.74.84.9555.15.25.35.45.55.65.75.85.966.16.26.36.46.56.66.76.86.977.17.27.37.47.57.67.77.87.988.18.28.38.48.58.68.78.88.999.19.29.39.49.59.69.79.89.910
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CHF ${q://QID1174/ChoiceNumericEntryValue/1}.

Finally let’s revisit the first offer game, where no alternative was available. 

There is no adjustment to the game you have already played. You are just given a chance

to update your price, if you want. You however don’t have to. If you do not want to update

your price submitted before, please simply enter the same amount again.

You are still the responsible seller in your group and responsible to state a price

expectation for the envelope to the buyer.

You have to state a price for the envelope you are offering to the buyer. There is no

alternative available.

If your price offer is lower or equal to the price offer of the buyer, you will both agree. In

consequence, the patient association will get the donation inside the envelope. The investor

will receive the market price (revenue) and the payer will have to pay the price (cost).

If both of you cannot agree the donation will not be transferred to the patient association,

the investor will receive no compensation for his/her investment and the payer retains its

entire initial capital.

Again, the investor will decide at the end, what salary he/she considers appropriate for

your performance, paid from his/her total capital:

CHF 20 – investment costs for the envelope (known only to him/her) + market price (if an

agreement is reached) – your salary.

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

The cost-effectiveness ratio of your decision would be [x] / [v] = [CE].

Your defined (private) minimum price in the first part of the experiment was

CHF ${q://QID1174/ChoiceNumericEntryValue/1}.

Second part done!

Please inform the
buyer about your
price offer for the

envelope (one
decimal place from

CHF 0.0 to 10.0) by
moving the slider
below, then click

‘submit’.

00.10.20.30.40.50.60.70.80.911.11.21.31.41.51.61.71.81.922.12.22.32.42.52.62.72.82.933.13.23.33.43.53.63.73.83.944.14.24.34.44.54.64.74.84.9555.15.25.35.45.55.65.75.85.966.16.26.36.46.56.66.76.86.977.17.27.37.47.57.67.77.87.988.18.28.38.48.58.68.78.88.999.19.29.39.49.59.69.79.89.910
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Now let’s turn to the final part of the experiment where you will play a different role.

Group_7

Third part of the experiment

You have been randomly assigned to one of the two funder roles: you are the payer in

your second payoff-group.

The buyer and seller of this group proposed prices to each other, as you did before. They

played exactly the same games as you did. 

Now it is your turn, to decide, with how much money you want to reward the

performance of your buyer.

You will have to pay his or her salary from your total capital. So far your known assets

amount to CHF 20 (initial capital).

From this capital you will first have to pay the market price of one of the games your buyer

played. Then your reward to the buyer will be deducted.

Not yet included is your potential salary from your previous role in your first payoff-group

(revealed at the very end of the experiment).

Hence you can expect at the end:

CHF 20,

minus the market price (if any),

minus the reward for your buyer (your choice), 

plus the salary from your first role (if any). 

Be aware that your decision has a direct impact on the payoff of another participant (the

buyer in your second payoff-group). You will not be able to change your decision anymore

after submitting.

Please enter for each possible market price your buyer might have agreed on the salary

you want to reward him/her. Further, please also indicate, how much you want to reward

him/her, if no agreement was possible. Please type in the values in the table below (one

decimal place from CHF 0.0 to 10.0), then click ‘submit’.

Market price (CHF):

You did great – thank you!!

We are almost done. May we please ask you a few final questions?

Salary for your buyer (CHF):

0.0-0.9

1.0-1.9

2.0-2.9

3.0-3.9

4.0-4.9

5.0-5.9

6.0-6.9

7.0-7.9

8.0-8.9

9.0-10

No agreement with no
alternative
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Group_8

Third part of the experiment

You have been randomly assigned to one of the two funder roles: you are the investor in

your second payoff-group.

The buyer and seller of this group proposed prices to each other, as you did before. They

played exactly the same games as you did. 

Now it is your turn, to decide, with how much money you want to reward the

performance of your seller.

You will have to pay his or her salary from your total capital. So far your known assets

amount to CHF 20 (initial capital), minus CHF 1 (investment costs for the envelope, known

only to you) = CHF 19.

On top of this capital you will first receive the market price of one of the games your seller

played. Then your reward to the seller will be deducted.

Not yet included is your potential salary from your previous role in your first payoff-group

(revealed at the very end of the experiment).

Hence you can expect at the end:

CHF 19,

plus the market price (if any),

minus the reward for your seller (your choice),

plus the salary from your first role (if any). 

Be aware that your decision has a direct impact on the payoff of another participant (the

seller in your second payoff-group). You will not be able to change your decision anymore

after submitting.

Please enter for each possible market price your seller might have agreed on the salary

you want to reward him/her. Further, please also indicate, how much you want to reward

him/her, if no agreement was possible. Please type in the values in the table below (one

decimal place from CHF 0.0 to 10.0), then click ‘submit’.

Market price (CHF):

You did great – thank you!!

We are almost done. May we please ask you a few final questions?

Salary for your seller (CHF):

0.0-0.9

1.0-1.9

2.0-2.9

3.0-3.9

4.0-4.9

5.0-5.9

6.0-6.9

7.0-7.9

8.0-8.9

9.0-10

No agreement with no
alternative
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Group_9

Third part of the experiment

You have been randomly assigned to one of the two funder roles: you are the payer in

your second payoff-group.

The buyer and seller of this group proposed prices to each other, as you did before. They

played exactly the same games as you did. 

Now it is your turn, to decide, with how much money you want to reward the

performance of your buyer.

You will have to pay his or her salary from your total capital. So far your known assets

amount to CHF 20 (initial capital).

From this capital you will first have to pay the market price of one of the games your buyer

played. Then your reward to the buyer will be deducted.

Not yet included is your potential salary from your previous role in your first payoff-group

(revealed at the very end of the experiment).

Hence you can expect at the end:

CHF 20,

minus the market price (if any),

minus the reward for your buyer (your choice), 

plus the salary from your first role (if any). 

Be aware that your decision has a direct impact on the payoff of another participant (the

buyer in your second payoff-group). You will not be able to change your decision anymore

after submitting.

Please enter for each possible market price your buyer might have agreed on the salary

you want to reward him/her. Further, please also indicate, how much you want to reward

him/her, if no agreement was possible. Please type in the values in the table below (one

decimal place from CHF 0.0 to 10.0), then click ‘submit’.

Market price (CHF):

You did great – thank you!!

We are almost done. May we please ask you a few final questions?

Group_10

Salary for your buyer (CHF):

0.0-0.9

1.0-1.9

2.0-2.9

3.0-3.9

4.0-4.9

5.0-5.9

6.0-6.9

7.0-7.9

8.0-8.9

9.0-10

No agreement with no
alternative
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Third part of the experiment

You have been randomly assigned to one of the two funder roles: you are the investor in

your second payoff-group.

The buyer and seller of this group proposed prices to each other, as you did before. They

played exactly the same games as you did. 

Now it is your turn, to decide, with how much money you want to reward the

performance of your seller.

You will have to pay his or her salary from your total capital. So far your known assets

amount to CHF 20 (initial capital), minus CHF 1 (investment costs for the envelope, known

only to you) = CHF 19.

On top of this capital you will first receive the market price of one of the games your seller

played. Then your reward to the seller will be deducted.

Not yet included is your potential salary from your previous role in your first payoff-group

(revealed at the very end of the experiment).

Hence you can expect at the end:

CHF 19,

plus the market price (if any),

minus the reward for your seller (your choice),

plus the salary from your first role (if any). 

Be aware that your decision has a direct impact on the payoff of another participant (the

seller in your second payoff-group). You will not be able to change your decision anymore

after submitting.

Please enter for each possible market price your seller might have agreed on the salary

you want to reward him/her. Further, please also indicate, how much you want to reward

him/her, if no agreement was possible. Please type in the values in the table below (one

decimal place from CHF 0.0 to 10.0), then click ‘submit’.

Market price (CHF):

You did great – thank you!!

We are almost done. May we please ask you a few final questions?

Group_11

Third part of the experiment

Salary for your seller (CHF):

0.0-0.9

1.0-1.9

2.0-2.9

3.0-3.9

4.0-4.9

5.0-5.9

6.0-6.9

7.0-7.9

8.0-8.9

9.0-10

No agreement with no
alternative
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You have been randomly assigned to one of the two funder roles: you are the payer in

your second payoff-group.

The buyer and seller of this group proposed prices to each other, as you did before. They

played exactly the same games as you did. 

Now it is your turn, to decide, with how much money you want to reward the

performance of your buyer.

You will have to pay his or her salary from your total capital. So far your known assets

amount to CHF 20 (initial capital).

From this capital you will first have to pay the market price of one of the games your buyer

played. Then your reward to the buyer will be deducted.

Not yet included is your potential salary from your previous role in your first payoff-group

(revealed at the very end of the experiment).

Hence you can expect at the end:

CHF 20,

minus the market price (if any),

minus the reward for your buyer (your choice), 

plus the salary from your first role (if any). 

Be aware that your decision has a direct impact on the payoff of another participant (the

buyer in your second payoff-group). You will not be able to change your decision anymore

after submitting.

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

Please enter for each possible market price your buyer might have agreed on the salary

you want to reward him/her. Further, please also indicate, how much you want to reward

him/her, if no agreement was possible. Please type in the values in the table below (one

decimal place from CHF 0.0 to 10.0), then click ‘submit’.

Market price (CHF) (Cost-effectiveness ratio(CHF)):

You did great – thank you!!

We are almost done. May we please ask you a few final questions?

Salary for your buyer (CHF):

0.0-0.9 ( NA-CE )

1.0-1.9 ( CE-CE )

2.0-2.9 ( CE-CE )

3.0-3.9 ( CE-CE )

4.0-4.9 ( CE-CE )

5.0-5.9 ( CE-CE )

6.0-6.9 ( CE-CE )

7.0-7.9 ( CE-CE )

8.0-8.9 ( CE-CE )

9.0-10 ( CE-CE )

No agreement with no alternative
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Group_12

Third part of the experiment 

You have been randomly assigned to one of the two funder roles: you are the investor in

your second payoff-group.

The buyer and seller of this group proposed prices to each other, as you did before. They

played exactly the same games as you did. 

Now it is your turn, to decide, with how much money you want to reward the

performance of your seller.

You will have to pay his or her salary from your total capital. So far your known assets

amount to CHF 20 (initial capital), minus CHF 1 (investment costs for the envelope, known

only to you) = CHF 19.

On top of this capital you will first receive the market price of one of the games your seller

played. Then your reward to the seller will be deducted.

Not yet included is your potential salary from your previous role in your first payoff-group

(revealed at the very end of the experiment).

Hence you can expect at the end:

CHF 19,

plus the market price (if any),

minus the reward for your seller (your choice),

plus the salary from your first role (if any). 

Be aware that your decision has a direct impact on the payoff of another player in the room

(the seller in your second payoff-group). You will not be able to change your decision

anymore after submitting.

First, please enter your estimate of the final donation in the closed envelope (one decimal

place from CHF 0.0 to 10.0) in the field below.

Please enter for each possible market price your seller might have agreed on the salary

you want to reward him/her. Further, please also indicate, how much you want to reward

him/her, if no agreement was possible. Please type in the values in the table below (one

decimal place from CHF 0.0 to 10.0), then click ‘submit’.

Market price (CHF) (Cost-effectiveness ratio(CHF)):

Salary for your seller (CHF):

0.0-0.9 ( NA-CE )

1.0-1.9 ( CE-CE )

2.0-2.9 ( CE-CE )

3.0-3.9 ( CE-CE )

4.0-4.9 ( CE-CE )

5.0-5.9 ( CE-CE )

6.0-6.9 ( CE-CE )

7.0-7.9 ( CE-CE )

8.0-8.9 ( CE-CE )

9.0-10 ( CE-CE )

No agreement with no alternative
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