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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. 



CHAPTER 1  Introduction: An experimental approach to inform pharmaceutical pricing policy reforms 9 

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 

 
 
Own illustration, based on Wettstein & Boes 2019 [1], OECD 2017 [17], Howlett 2019 [147]. 
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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). 



14   

 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)
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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 



30   

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 
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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. 
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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 
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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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