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a b s t r a c t 

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

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

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

due to confidential agreements. 

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

patient benefit in an experimental setting. 

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

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

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

a patient association. 

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

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

weaker in the cost-benefit group. 

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

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

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

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

for policy design of pharmaceutical pricing regulations. 

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

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

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

ng policies and managed entry agreements for new pharmaceu- 

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

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

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

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

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

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

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

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

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

olicy interventions in pharmaceutical price negotiations on soci- 

tal outcomes in an experimental setting. 
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.1. Value-based pricing policies 

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

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

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

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

hrough health technology assessment (HTA) or economic evalua- 

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

efinition for VBP nor a generally accepted definition of value in 

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

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

romote access to innovative therapies while reducing costs for 

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

mplementing it has proven to be challenging with a heteroge- 

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

s to first establish a value framework, including the definition 

f value components and how they should contribute to decision 

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

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

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

greed reimbursement prices in the currently implemented VBP 

ystems [ 12 , 26 , 27 , 32–38 ]. 

.2. Managed entry agreements 

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

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

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

ajority of 134 novel cancer therapies approved between 2009 

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

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

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

ackground, various forms of managed entry agreements (MEAs) 

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

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

etween a manufacturer and payer/provider that enables access 

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

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

escribe the overarching concept, but a variety of other terms 

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

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

re expected to address post-licensing uncertainty and facilitate 

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

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

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

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

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

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

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

lex negotiations are described as one of the challenges of MEAs 

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

.3. Reimbursement negotiations 

Although pharmaceutical prices are regulated in most OECD 

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

ffective prices for new therapies can be conclusively derived from 

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

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

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

roduct characteristics are complex, often uncertain and promise 

ot only individual but also overall societal benefits, which is a 

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

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

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

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

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

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

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

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

harmaceutical companies may thus tactically demand list prices 

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

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

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

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

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

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

istic market setting and an “unavoidable uncertainty around value 

easurement and aggregation” seem to be the reason why prices 

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

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

eimbursement negotiations may, however, lead to delayed avail- 

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

ot surprisingly, the pricing process itself has become the subject 

f policy reform discussions [ 1 , 6 , 12 , 13 , 19 , 35 , 75–77 ]. 
2 
.4. Behavioural perspective 

In recent decades, behavioural economic heuristics and find- 

ngs have impacted public policy analysis and implementation in 

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

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

st in how individuals deviate from neoclassical decision making 

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

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

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

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

ngs can be reproduced in experienced and professional individ- 

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

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

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

al price negotiations are limited due to confidentiality and coun- 

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

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

iased behaviour without restricting freedom of choice are of in- 

erest [ 78 , 83 , 114–117 ]. 

.5. Objective 

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

olicy interventions on the societal outcomes of price negotiations 

egarding patient benefit. We operationalize two behavioural pol- 

cy interventions related to VBP and MEA: a voluntary valuation 

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

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

alue-based interventions to influence potential behavioural biases 

f the negotiation setting between buyers and sellers that affect 

egotiation outcomes. 

The study contributes to the growing literature on reimburse- 

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

n the societal impact of reimbursement negotiations, which we 

pecifically address in our experimental setting. Second, neither 

heory nor the manifold applications of behavioural research to po- 

itical practice have turned their attention to pharmaceutical price 

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

nvironmental policy that “policy-makers should be interested in 

ow different bargaining rules and protocols affect behaviour and 

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

euticals, where “several behavioural economic-related phenomena 

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

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

here have been no experimental contributions to date on policy 

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

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

ourse of behavioural economics and the reform debate around 

harmaceutical pricing policies. 

. Materials and methods 

.1. Design 

.1.1. Design overview 

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

rences in reimbursement negotiations for new pharmaceutical 

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

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

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

alue-based interventions on negotiation outcomes. Moreover, this 

akes place in situations with uncertain patient benefit. The design 

s intended to link experimental research with policy reform de- 

ates. 
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Fig. 1. Experimental setting 

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

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

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

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

from [19] . 
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Various factors that influence the outcome of negotiations have 

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

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

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

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

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

enges of VBP, a possible anchoring effect of existing treatment 

lternatives is of particular interest. This is because the current 

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

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

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

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

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

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

o generate patient benefit compared to different existing alterna- 

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

n improvement in patient benefit could be expected in almost all 

ames, whereby the outcome was uncertain and additionally de- 

endant on the final offer of the negotiating partner. 

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

ombination of experimental designs used in the past to assess 

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

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

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

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

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

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

erent treatment groups (two intervention groups and one control 

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

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

ayer or investor. 

The participants were introduced to price negotiations in a real 

pportunity to improve patient benefit. This included information 

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

arallels between the experimental setting and real-world price 
o

3 
egotiations for new medicines (contextual framing, see details in 

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

ions would be randomly selected for implementation at the end 

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

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

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

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

equent role as payer or investor would be independent of their 

nitial role as buyer or seller. 

.1.2. Decision situation 

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

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

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

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

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

ually respectively symbolically) an envelope from their investors. 

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

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

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

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

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

 counterpart for envelopes with the same expected contents. If 

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

ay the agreed price (y ∗, average of both offers) to the investor, 

nd the patient association would receive the as-yet-unknown do- 

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

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

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

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

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

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

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

al (payer for the buyer, investor for the seller) depending on the 

utcome of the negotiation ( Fig. 1 ). 
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Table 1 

Number of subjects randomly assigned to the treatment groups. 

Part/stage Game Setting Incentive Decisions taken by group (and subjects n assigned) 

Random assignment 

CONTROL 

GROUP C 

TREATMENT GROUP A TREATMENT GROUP B 

Intervention None Risk-sharing Cost-benefit 

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

First part: active role (negotiator) Buyer Seller Buyer Seller Buyer Seller 

Stage 1: 

reservation price 

(x) 

Game 1 

Autonomous 

Fixed salary WTP (60) WTA (60) WTP (62) WTA (63) WTP (62) WTA (60) 

Stage 2: 

price offers (y) 

Game 2 to 7 Interactive Salary from 

principal 

Offer (60) Offer (60) Offer (62) Offer (63) Offer (62) Offer (60) 

New random assignment New random assignment New random assignment 

CONTROL 

GROUP C 

TREATMENT GROUP A TREATMENT GROUP B 

Group 7 Group 8 Group 9 Group 10 Group 11 Group 12 

Second part: passive role (funder) Payer Investor Payer Investor Payer Investor 

Stage 3: 

salary for agent 

(w) 

Game 8 

Autonomous 

Final game 

capital 

Salary (60) Salary (60) Salary (62) Salary (63) Salary (61) Salary (61) 

WTP: willingness to pay; WTA: willingness to accept. Appendix 1 provides further details on the experimental design. 
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.1.3. Interventions 

Treatment group A (risk-sharing, RS): In addition to an agree- 

ent on price, the negotiators in this group also had to agree 

n a minimum of the resulting patient benefit (unknown dona- 

ion). The seller’s promised minimum had to be equal to or higher 

han the minimum requested by the buyer. If the negotiating par- 

ies could not agree on a common minimum despite agreeing on 

he price, the negotiation failed. If the negotiation was successful 

ut the final donation for the patient turned out to be below the 

greed minimum benefit, the agreed price was cut in half. This 

cheme was implemented to simulate a simplified version of a 

isk-sharing agreement in real-world reimbursement negotiations. 

t allowed for the anticipation of reduced revenue or cost and re- 

ated compensation via higher prices, as is expected for the real- 

orld setting, where performance at the population level should 

arely be zero [ 5 , 12 , 129 , 130 ]. A recent study found for Sweden that

efunds of implemented MEAs were overall approximately 50% of 

otal sales [39] . 

Treatment group B (cost-benefit, CB): Players were introduced 

o the (simplified) concept of the “cost-effectiveness ratio”, i.e., 

he ratio between the offered (or agreed) price and the expected 

or final) effect for the patient. The term and concept of “cost- 

ffectiveness” was used in the experiment due to its reference to 

orresponding policy instruments in real world. Since the patient 

enefit was monetised, “cost-benefit” is used for the analysis and 

nterpretation of the results. For each decision, in addition to the 

rice (y), negotiators had to enter an estimate of the donation 

v) in the closed envelope. The cost-benefit of their pricing deci- 

ion (y/v) was automatically calculated and shown for each price- 

enefit pair. It was up to the participants to decide whether to take 

his additional information into account in their decision. 

.2. Basic assumptions and hypotheses 

The basic assumptions regarding the behaviour of the partici- 

ants are based on the behaviour model described in Appendix 2 . 

he model is supported by robust experimental evidence show- 

ng that “individuals take into account the welfare of all parties”

nd that “non-selfish preferences are the rule rather than the ex- 

eption” [ 20 , 94 , 131–135 ]. Rational buyers or sellers will maximize 
4 
heir social utility considering the utility of all involved stakehold- 

rs, including their own salary as well as the patient’s, the payer’s, 

nd the investor’s utility, with a respective weighting. They further 

refer an agreement, expect the same for their counterpart and 

tate price offers which allow an agreement. Hence, mean nego- 

iators can agree on a price with a buying price offer (y B ) equal

o or higher than the selling offer (y S ) (Null hypothesis 1). Further, 

he available alternative (y 0 , v 0 ) to an agreement has no impact on 

he price offer y (Null hypothesis 2a). This could change for the 

ast two offer games, where players might prefer the available al- 

ernative due to its expected higher return for the investor (see 

able A1 ). Or in the last offer game, where the expected patient 

enefit is higher for failed negotiations. If the alternative affects 

he price offer (hypothesis 2a rejected), the effect does not differ 

etween treatment groups (Null hypothesis 2b). Since neither role 

eeds to adjust its price offer due to the two interventions, based 

n the assumptions and payoff design. 

The negotiation outcomes of interest are reimbursement prices 

y’) and patient benefit (v’). The underlying model implies that 

hese do not differ between treatment groups (Null hypotheses 3a 

nd 3b). By comparing the reimbursement price with the expected 

atient benefit, we obtain the cost-benefit ratio (y’/v’) of success- 

ul negotiations. The reciprocal value (v’/y’) can be interpreted as 

value for money” representing the donation for the patient asso- 

iation per 1 CHF transferred from the payer to the investor. The 

ean value for money does not differ between treatment groups 

Null hypothesis 3c). 

.3. Statistical analysis 

First the potential for price agreements (hypothesis 1) and the 

mpact of the available alternative (hypothesis 2) were tested by 

nalysing stated price offers ( t -tests, Mann-Whitney U -test and hi- 

rarchical linear regression). In a second step, participants and 

heir offers were randomly matched into pairs to determine and 

nalyse negotiation outcomes (hypothesis 3). The random pairing 

as repeated for a representative sample of variations (hypothesis 

as rejected if a majority of > 50% of variations were significant 

sing t -tests and U -tests). Appendix 3 provides details on the sta- 

istical methods. 
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Fig. 2. Price offers: potential for negotiation success and impact of the available 

alternative 

n = 269 met the inclusion criteria ( Appendix 3 ) with n = 87 for treatment group 

A (risk-sharing), n = 86 for treatment group B (cost-benefit) and n = 97 for treat- 

ment group C (control group). Games marked with “x ”: mean buyers’ price offer 

significantly lower than mean sellers’ price offer (y B < y S with p < 0.01, except game 

3 in group A with p < 0.05); hence, no trade was possible between mean negotiators 

with no patient access to negotiated option (see details in Figure A38 , Appendix 4 ). 

Games marked with a tick (“
√ 

”): agreement possible with y B ≥y S ( p > 0.05). Differ- 

ences were examined using both t -test and Mann-Whitney U- test for independent 

samples. The significance results presented were identical for both tests. In game 2 

no alternative was available if the negotiation failed (played twice). In game 3 to 7 

an alternative was available with (patient benefit v 0 / price y 0 ): CHF 1/3, 2/5, 3/6, 

4/7, 6/8. See Table A1 , Appendix 1 for parameters per game. CHF: Swiss Francs. 
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.4. Study population 

The online experiment ( n = 367) was conducted with Swiss 

niversity students recruited over the Registration center for Study 

articipants of the University of Zurich and the Swiss Federal In- 

titute of Technology in Zurich. Appendix 1 provides details on the 

xperimental protocol including an overview over all games played 

 Table A1 ). 

. Results 

.1. Potential for negotiation success (patient access) 

Looking at groups overall first, the average negotiators in the 

isk-sharing and control groups were only able to reach agreement 

n the negotiation without an alternative (y B ≥y S not rejected with 

 > 0.05 in game 2, round 2, y B < y S in all other games with p < 0.01,

S game 3 p < 0.05, Fig. 2 ). In contrast, the offers of the negotiators

n the cost-benefit group allowed an agreement in all offer games, 

part from the last two with an alternative (null hypothesis 1 re- 

ected with y B < y S at p < 0.01, all other games y B ≥y S with p > 0.05). 

.2. Impact of the available alternative (comparator) 

The available alternative to an agreement had a significant in- 

uence on the negotiators’ price offer (null hypothesis 2a rejected, 

ig. 2 ). The value for money of the alternative positively affected 

he offers ( p < 0.01, regression model 1, Table A7 , Appendix 4 ). Sim- 

larly, the expected incremental patient benefit or additional cost 

f the negotiated option had a negative impact on the offers 

 p < 0.01, model 2 and 3). This effect differed between treatment 

roups, as indicated by a lower sensitivity to the available al- 

ernative in the cost-benefit group (null hypothesis 2b rejected 
5 
t p < 0.05). The regression model with the alternative value for 

oney as predictor had the highest predictive power ( Appendix 4 ). 

.3. Negotiation outcomes 

Expected reimbursement prices (y’) were lower on average in 

he risk-sharing group than in the control group (null hypothe- 

is 3a rejected with y ̅’ Control > y ̅’ RS at p < 0.05, Fig. 3 ). The other

rice differences were not significant ( p > 0.05). The expected pa- 

ient benefit (v’) was higher in the cost-benefit and control group 

han in the risk-sharing group (null hypothesis 3b rejected with 

 ̅’ CB > v ̅’ RS at p < 0.05, v ̅’ Control > v ̅’ RS with p < 0.05). Differences

etween the cost-benefit and control groups were not significant 

 p > 0.05). The value for money (v’/y’) was higher in the cost- 

enefit group than in the risk-sharing group ( p < 0.05). The other 

ifferences were not significant ( p > 0.05). Finally, the overall re- 

lised value for money was also significantly lower in all groups 

han implicitly preferred in the reservation price game ( p < 0.01, 

ppendix 4) . 

. Discussion 

To evaluate the results, it is necessary to define a “desirable”

utcome from a societal perspective. In the presented experiment, 

t was – in contrast to the real world – possible to analyse all care 

ptions and the entire benefit distribution. For this reason, an over- 

ll cost-benefit analysis is appropriate. The introduced indicator of 

he overall value for money (as an inverse of the cost-benefit ratio) 

epresents a neutral measure for assessing the outcome of negoti- 

tions from a societal perspective. It considers the distribution of 

he monetarized value to all actors involved. Neither intervention 

or any of the alternatives available should tempt rational negotia- 

ors to reduce value for money. Consequently, the effectiveness of 

 policy intervention can be measured by its impact on value for 

oney. 

In summary, the results of the experiment show that both the 

vailable alternatives in terms of patient benefits and the value- 

ased interventions influence the success (patient access) and 

alue for money of price negotiations. This is an important find- 

ng, as both public authorities and the pharmaceutical industry ex- 

ect value-based pricing to improve access to innovative therapies 

ccompanied by improved value for money (to incentivize sustain- 

ble, effective R&D) [ 1 , 12 , 13 , 25 , 75 , 136 , 137 ]. At the same time, they

xpress concerns about timely access to essential new therapies for 

atients [ 1 , 4 , 12 , 68 , 72–75 , 138 , 139 ]. 

In the experiment negotiators in all groups adjusted their price 

ffers in reaction to an available alternative, while this effect was 

ess strong in the cost-benefit group. Based on existing evidence 

rom economic experiments, the reason for the effect might be 

hat the alternative served as a (biasing) anchor for the pricing de- 

ision, as has been found in other studies and is discussed for ini- 

ial price offers for pharmaceuticals [ 75 , 76 , 87 , 88 , 104 , 140–142 ]. The

mpact of the policy interventions can also be linked to available 

vidence. Various economic experiments have shown that sellers 

nd buyers “tend to focus on different aspects of traded goods”, 

hich can lead to gaps between price offers [ 20 , 88 , 143–148 ]. The

ecision situation in the experiment, like pharmaceutical price ne- 

otiations in the real world, has a much higher complexity than 

ther trade interactions [20] . This might further increase biases 

ue to regret avoidance (“bad-deal aversion”) [ 88 , 149–154 ] and 

rade uncertainty in general [ 66 , 67 ]. However, existing evidence 

lso shows that participants in experiments show efficiency con- 

erns and use heuristics to make decisions [ 93 , 126 , 133 , 155 ]. In this

egard, the cost-benefit concept might help negotiators reduce the 

omplexity of the decision situation and align their decisions in 

pposite roles towards a shared key figure. In addition, negotiators 
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Fig. 3. Negotiation outcomes: mean of means over all pairing variations 
∗∗ Difference between treatment groups significant at p < 0.01 for the majority of variations ( > 50%), 
∗ Difference between treatment groups significant at p < 0.05 for the majority of variations ( > 50%), 

( ∗) Significance level different between t -test and U -test. Differences were examined using both t -test and Mann-Whitney U -test for independent samples. The significance 

results presented were identical for both tests, except for reimbursement prices between group A and C ( p < 0.01 with t -test, p < 0.05 with U -test), reimbursement prices 

between group A and B ( p < 0.05 with t -test, p > 0.05 with U -test) and patient benefit between group A and B ( p < 0.01 with t -test, p < 0.05 with U -test). Grp A: risk-sharing 

group (RS), Grp B: cost-benefit group (CB), Grp C: control group (Control). Detailed results see Table A8 and Table A9 , Appendix 4 . Amounts displayed are in Swiss Francs 

(CHF). 
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[  
ight “be more concessionary” due to a “positively framed” value- 

ased key figure [131] . Apart from the latter, the shared concept 

ould thus not only help to increase the success rate (role-related 

ffect) but also shift the focus from the comparator’s nominal price 

owards the value-based key figure and therefore reduce potential 

nchoring effects. 

The introduction of a mandatory risk-sharing scheme (RSA) 

ight have the opposite effect. The much higher decision com- 

lexity, combined with the need to consider a (“negative”) default 

isk rather than a (“positive”) value-based key figure, might in- 

rease the biasing impact of trade uncertainty and regret avoid- 

nce. RSA could still be of interest to payers for cost containment 

f uncertainty about the incremental real-world benefit of a new 

herapy is high. The risk-sharing group in our experiment real- 

zed lower reimbursement costs for the population overall. How- 

ver, these agreements come at a “price”: the negative impact on 

verall patient benefit seems to outweigh the positive cost con- 

ainment effect, which leads to a lower overall value for money. 

ven if clear performance criteria are verifiable and enforceable 

which is often difficult in practical applications), an improved 

ost-benefit does not seem guaranteed due to negative behavioural 

ffects. The result differs from previous analyses that ignored price 

egotiation and negotiation success, impacting access [ 9 , 156 ]. They 

onfirm earlier theoretical considerations that welfare is reduced 

hen prices are negotiated in the presence of (rather than be- 

ore) a risk-sharing regulation or, generally, when costs are low for 

ver-treated patients [ 129 , 157 ]. However, this by no means implies 

hat financial schemes should be preferred over health outcome- 

ased schemes. On the contrary, coverage with evidence develop- 

ent (CED) might have a positive impact on value for money in 

he long-run whenever patient benefit is subject to a high level of 

ncertainty. If combined with value-based price reviews at regular 

ntervals CED could ensure that comparators (anchors) for future 

herapy options are up-to-date and not overstated. Re -evaluation of 

BP decisions and their evidence as recommended by WHO, could 

ddress concerns that current MEAs might lead to higher list prices 

hile not sufficiently incentivising manufacturers to collect rele- 

ant evidence [ 22 , 130 , 158 ]. 
f

6 
What should decision-makers on the side of the authorities 

payers) and the pharmaceutical industry do, assuming that the 

trategic goals of their organisations are really geared towards im- 

roving patient access and value for money (and not just on profit 

r budget impact)? They should facilitate negotiations in which 

gents focus on price offers based on a common valuation frame- 

ork. Internal price guidelines should be stated relative to the in- 

remental value, rather than just anchoring nominal target prices. 

o approximate divergent value assumptions in price negotiations, 

egulators together with the industry should aim at a common 

alue framework with extended value components (e.g., consider- 

ng reduction of uncertainty, severity of disease, etc.), in line with 

ecent proposals [ 28 , 159–161 ]. 

imitations 

Finally, some methodological remarks, summarising the consid- 

rations in our previous studies [ 19 , 20 ]. Findings from behavioural 

conomics have led to manifold applications in public polices in 

eneral and health care in recent decades [ 15 , 78–84 ]. However, 

he debate on the validity of economic laboratory experiments is 

till on-going [ 15 , 97–103 ]. Methodological concerns can relate to 

he applicability (decision situation) or transferability (behaviour of 

gents) of experimental findings to real-life situations [20] . There 

re differences between negotiation settings, as well as between 

egotiators’ skills (students versus professionals). Nevertheless, we 

onsider the new approach and the initial results to be relevant 

or further research in the regulation of pharmaceutical price ne- 

otiations: On the one hand, empirical studies have addressed the 

nfluence of experience in experiments. For example, in financial 

arkets, laboratory and field experiments have investigated dif- 

erences between inexperienced and experienced traders, showing 

hat experience can reduce behavioural bias, while distortions re- 

ain relevant amongst experienced traders [ 20 , 104–112 ]. This has 

lso been shown for bounded rationality and distributional prefer- 

nces in experiments comparing physician and student populations 

 15 , 91 , 95 , 96 , 113 ]. On the other hand, the observed role-related dif-

erences and anchoring effects are likely linked to trade uncertain- 
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ies and related anticipated regrets, which cannot be fully elimi- 

ated by market experience [ 149–152 , 162 ], at least not in markets

here both the objects of negotiation and the relevant rules of the 

ame are complex and less stable compared to repetitive transac- 

ions of simple goods [ 19 , 20 ]. 

Finally, it must be noted that the decision situation of the 

resent experiment involved more complexity than in other labo- 

atory experiments. This complexity of the decision situation con- 

idering different parties and an uncertain product value was nec- 

ssary for the transfer to the real-world setting. However, follow- 

p experiments are necessary to determine more precisely the fac- 

ors influencing the observed behaviour. To understand whether 

he behaviour is consistent with assumptions and instructions (in- 

ernal validity) and transferable to the real-world decision situation 

external validity). 

. Conclusions 

Value-based pricing for new medicines is expected to improve 

atient access and value for money. However, outcomes of value- 

ased price negotiations depend on the alternatives available for 

ailed or delayed negotiations. The use of a shared, voluntary val- 

ation framework seems to have a mitigating effect on offer gaps 

nd anchoring effects of comparators. This can increase the over- 

ll value for money as well as patient access and benefit. Manda- 

ory performance-linked agreements come at a price: the positive 

ost containment effect could be outweighed by the negative im- 

act on overall patient benefit with a lower value for money from 

he population’s point of view. From a behavioural perspective, re- 

mbursement negotiations should focus on value-based price of- 

ers rather than performance conditions. To “manage the entry” of 

ew therapy options with uncertain incremental real-world bene- 

t, price agreements should include mandatory evidence develop- 

ent combined with predefined value-based price reviews rather 

han performance-linked guarantees. 

Empirical evidence on the societal impact of pricing policies 

or new patent-protected medicines is very limited [8] . This not 

nly because it is difficult to account for country-specific charac- 

eristics, other parallel policy measures, economic and technolog- 

cal developments, etc. [8] But above all, because in many coun- 

ries the prices for new, innovative medicines are agreed confiden- 

ially [ 6 , 11–14 ]. Against this background, laboratory experiments 

re a promising complement to expert surveys in the field (see 

.g. [ 11 , 13 , 14 , 163 ]) and offer the possibility to test policy interven-

ions in the sense of a “wind tunnel” under controlled conditions 

 15 , 164 , 165 ]. The new approach presented can thus make an im-

ortant contribution to policy research related to ongoing reforms 

f pharmaceutical pricing policies. 
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