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A B S T R A C T   

Background: Novel cancer treatments come with high price tags that compromise access to treatment and the 
sustainability of healthcare systems. Innovative policies are needed to reach a system that balances innovation 
and reasonable prices. However, structured approaches to explore, test, and compare innovative proposals are 
lacking. 
Methods: We surveyed experts to evaluate seven promising proposals to reduce drug prices: Transparency, 
Combined European purchasing, Public drug development, Public clinical trials, Two-part-pricing, Orphan drug reform, 
and De-linkage. Experts were asked to rank proposals, identify main risk and success factors, and to reflect on 
missing proposals. The survey was distributed via the networks of the European Cancer League and the Orga-
nisation of European Cancer Institutes. 
Results: Respondents (n = 41) originated from 19 European countries and included stakeholders in health eco-
nomics, law, medicine, drug discovery, and healthcare policy.Transparency (M = 2; SD = 2 1) and Combined 
purchasing (M = 3; SD = 1 9) were ranked as the most promising proposals, Two-part pricing (M = 5; SD = 2 3) 
and De-linkage (M = 6; SD = 2 4) were considered as the most controversial. Main risk categories were a negative 
impact on R&D (n = 47), technical feasibility (n = 38), and reduced access to medicines (n = 33). Main success 
categories were international collaboration (n = 34) and agreement of pricing mechanisms (n = 25). Experts 
considered value assessment and strengthening of the competitive market as additional proposals for further 
analysis. 
Conclusion: We recommend expanding on these results to further specify actionable policies that can be tested. 
Pilots should consider uncertainties and conducted with a focus on international collaboration, preferably in 
cooperation with the pharmaceutical industry.   

1. Introduction 

Novel pharmaceutical treatments have undoubtedly contributed to 
substantial improvements in health outcomes of cancer patients [1]. 
Unfortunately, these treatments come with high price tags that 
compromise access to treatment and the sustainability of healthcare 
systems [1,2]. Innovative policies are needed to reach a balanced system 
that fosters innovation but also secures reasonable prices for treatments. 

However, structured approaches to explore, test, and compare 
innovative proposals to reduce prices in the mono- and oligopolistic 
setting are missing [1,3–5]. To close this gap, we recently conducted a 
scoping review in which we screened 4775 articles. Our aim was to 

create an inventory of a total of 23 proposals to reduce drug prices at 
market launch, analyze the underlying quantitative evidence and score 
proposals to the extent that they disrupt the status quo. We found that 
most proposals to reduce drug prices are qualitative and suffered from a 
lack of systematic and quantitative analysis [6]. Based on the available 
evidence, the degree of disruption, and an initial evaluation of the po-
tential price impact, we selected a number of policy proposals that we 
recommend for further evaluation. A description of these proposals can 
be found in the supplementary material (S1). In order to advance the 
political and scientific discussion and in view of potential market 
disruption, structured evaluation or even piloting of selected proposals 
is needed. 
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Therefore, the goal of this study was to explore stakeholder’s opin-
ions on the seven promising proposals to reduce anticancer treatment 
prices: Transparency, Combined European purchasing, Public drug devel-
opment, Public clinical trials, Two-part-pricing, Orphan drug reform, and De- 
linkage. The second aim was to verify the completeness of this set and 
potentially identify missing proposals (Fig. 1). 

2. Methods 

We surveyed European stakeholders in the field of cancer care in the 
spring of 2019. Stakeholders were identified via the network of the 
European Cancer League and the Organisation of European Cancer In-
stitutes. They were approached per email with an open-access link to an 
internet based survey. Respondents were asked to further refer to rele-
vant experts. 

We chose a mixed method study design, combining quantitative 
ranking and qualitative open end questions. Experts were asked to rank 
the proposals (rank 1–8, 1 most promising proposal, 8 least promising 
proposal) and score them more granularly based on their likely impact 
on drug prices and on their feasibility (scale of 0–10; 0 not favorable, 10 
highly favorable). Per solution, we also added open-end questions on 
risk factors, success factors, and strategies to circumvent regulation (e.g. 
evasive behavior). Finally, we asked experts on the comprehensiveness 
of the selection of promising proposals and gave them the choice to add 
additional proposals to the overall ranking. The survey was piloted with 
three people and adjusted in terms of length, wording, and overall 
survey design. The results were analyzed in the second half of 2019. For 
the ranking and scoring, we calculated the 1st quartile (Q1), the Median 
(M), the 3rd quartile (Q3) and the standard deviation (SD). The quali-
tative analysis and mapping of key concepts was performed by two re-
searchers (NF, VR) independently. The full questionnaire can be found 
in the supplementary (S 2). The study sponsors have not had any in-
fluence on the study. 

3. Results 

The survey was accessed 200 times, double counts possible, and 
completed 41 times. Respondents came from 19 countries of the Euro-
pean region and from a wide range of stakeholder groups. Demographic 

details can be found in the supplementary (S 3). We excluded five re-
spondents that did not answer any open-end question, resulting in a final 
number of 36 included responses. 

The majority of included experts reported to work regularly (64 %) 
or sometimes (22 %) on topics of pharmaceutical prices and access. A 
further 14 % indicated that despite not working with the topic, drug 
prices still have a strong impact on their work. All experts rated current 
price levels for novel cancer treatments as high to very high. When asked 
about the impact of reducing cancer drug prices on innovation, 58 % 
thought that significant lower prices (~25 %) would lead to less drug 
launches because of reduced R&D investment of pharmaceutical com-
panies. Another 17 % were neutral, and 25 % said that such a reduction 
would definitely/probably lower the number of drug launches. 

3.1. Ranking 

In the overall ranking per proposal, Transparency (M = 2; SD = 2 1) 
and Combined purchasing (M = 3; SD = 1.9) were ranked highest. We saw 
the highest variation in answers for Two-part pricing and De-linkage. 
Despite both proposals receiving low Median scores, multiple re-
spondents ranked them as the best proposal (Two-part pricing (M = 5; SD 
= 2 3), De-linkage (M = 6; SD = 2 4). The overall ranking is shown in 
Fig. 2. We also asked experts to score proposals according to their ex-
pected effect on drug prices and on feasibility. Transparency received the 
highest (best) median scores in terms of its effect on drug prices (M = 7; 
SD = 3.1), closely followed by the other proposals. Also here, De-linkage 
(M = 6; SD = 2 4) received the highest variability in answer. In terms of 
feasibility, Orphan drug reform received the highest (best) scores (M = 7; 
SD = 2 6), while De-linkage the lowest (worst) (M = 3; SD = 2 5). These 
sub-analyses can be found in the supplementary (S 3). 

3.2. Risk factors 

Most frequent risk categories were a possible negative impact on 
R&D (n = 47), the technical feasibility (n = 38), and reduced access to 
medicines (n = 33). The risk of a negative impact on R&D was most often 
named for the proposal of Public drug development (n = 17). Examples of 
risks that the experts reported were: inefficiencies of the public sector, 
unwillingness to take risks with public money, poor governance, and 
difficulty in managing pipelines. Technical feasibility was most often 
named as a risk for De-linkage (n = 11). Aspects that we categorizes as 
cluster of technical feasibility were for example that for De-linkage the 
size of prizes for promising research into medication leads are difficult to 
determine, and that prizes would require upfront investments of gov-
ernments. Reduced access to medicines was the most common risk 
category for the proposal of Combined purchasing (n = 11). Examples of 
risks in this category were price increases because less rebates are given, 
drug shortages, and a delay in the registration process. Other important 
risk categories were industry opposition, a lack of resources, and a lack 
of political willingness. Fig. 3 shows the risk factor categories per pro-
posal. A full list of factors per risk category and proposal is presented in 
the supplementary (S 4). 

3.3. Success factors 

In terms of success factors, responses were more diverse than for 
risks. Fig. 4, shows success factor categories per proposal. Most 
commonly named were international collaboration (n = 34), agreement 
on pricing mechanisms (n = 25), methodological advances, e.g. sug-
gestions to improve the specific proposal or the evidence basis of the 
proposal (n = 14). International collaboration was most often named as 
success factor for Combined Purchasing (n = 15). Examples include a 
strong EU, better EU leadership, and support by large (first launch) 
countries. Transparency (n = 7) and Two-part-pricing (n = 7) were the 
proposals for which an agreement on pricing mechanisms was also often 
named as success factor category. For example, experts discussed a clear Fig. 1. xxx.  
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definition of a fair price, lowering the willingness to pay threshold (EUR 
per QALY), and a focus on the value of innovative medicines (e.g. 
allowing higher prices for drugs with a substantial added benefit but 
reducing prices for drugs with low added benefit). De-linkage was the 
most relevant proposal for which methodological advances (n = 5) was a 
success factor. Examples here were firstly testing both push and pull 
incentives, secondly also considering other models of De-linkage not just 
prizes, and thirdly conducting experiments and pilots. Other important 
success factors categories were improved transparency, more public 
funding, and strict regulation (e.g. an obligatory and far reaching 
interpretation of the proposal, for example an obligatory European 
purchasing instead of a voluntary). A complete list of risk factors, 

success factors and evasive strategies per proposal can be found in the 
supplementary (S 4). 

3.4. Possible evasive behavior 

In addition, we asked for possible evasive behavior of pharmaceu-
tical companies, e.g. strategies that the industry could use to circumvent 
new regulation. Out of 36 respondents, 7 did not answer this question, 8 
mentioned evasive behavior for one of the proposals, the remaining 21 
gave their thoughts about possible strategies for multiple proposals. 
Evasive strategies included strategies like lobbying, shifting R&D to low 
income countries and ‘divide and rule’ strategies that could work against 

Fig. 2. Overall ranking of policy proposals. 
*that the experts could identify themselves 
The upper chart shows the overall ranking of 
the proposals. Expert could rank the 7 proposed 
policies, as well as an own additional proposal 
(rank 1–8). The figure shows the minimum 
value, the 1st quartile, the medium, the 3rd 
quartile, and the maximum. 
The lower charts shows the sub-analysis of the 
scoring of proposals in terms of price reduction 
and feasibility. Experts could offer points from 
0 (least favorable) to 10 (most favorable).   

Fig. 3. Risk factor categories, frequency. 
Fig. 3 shows an overview of risk factor categories per proposal. For 
each proposal, we asked the experts to identify potential risks with 
an open text question. We then clustered and categorized the an-
swers. For example, the category technical feasibility covers diffi-
culties to set the entry fee in a Two-part-pricing proposal, as well as 
difficulties to decide where to invest in the Public drug develop-
ment proposal. Detailed responses per category, please refer to 
supplementary information S4.   
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the unity of regulators. 

3.5. Completeness of list of promising policy proposals 

Finally, we used the survey to verify the comprehensiveness of our 
list and to identify missing proposals. The most remarkable comments 
were, firstly, focusing more on relating added value and willingness to 
pay and, secondly, strengthening the competitive market by reinforcing 
antitrust laws. Four experts ranked a self-chosen proposal on place one 
to three (Table 1). 

4. Discussion 

In this survey, experts were asked to rank seven proposals to reduce 
drug prices, to identify main risk and success factors, and to challenge 
our selection of promising proposals. 

Transparency received the highest support scores and should 
certainly be considered for further analysis. This reflects the increased 
call for transparency that regulators have expressed in recent years, such 
as during the 2019 World Health Assembly. Confidential discounts are 
frequently between 20–29 % of official list prices [7] and can be higher 
than 60 % [7,8]. Discounts do not seem to be granted in proportion to 
national income, which for instance leads to higher prices and un-
availability in some Central and Eastern European countries [9]. Also, 
the cost of R&D is unknown and estimates vary greatly between studies 
and between therapeutic areas, from 314 to 280 million dollar per drug 
that reaches the market [10]. Since first addressed by Kenneth Arrow in 
1963, it is known that information asymmetry plays a role in healthcare, 
specifically health insurance [11]. The 2001 Nobel Prize of George 
Akerlof, Michael Spence, and Joseph Stiglitz further demonstrates the 
importance of asymmetric information in markets. However, the asso-
ciation between increased transparency and the level of drug prices in 
healthcare is complex and the effect unknown [12]. For example, critics 
of price transparency claim that it would be detrimental for price 
discrimination and therefore damage low income countries. There are 
different opinions on which additional information should exactly be 
provided to reduce drug prices; incomplete price information available 
for a selected group is likely to affect prices differently than complete 
disclosure of drug prices, R&D costs, and value. Finally, Transparency 
was not only a proposal to reduce drug prices but it was also mentioned 
as success factors of other proposals, such as Combined purchasing, 
De-Linkage, and Two-Part-Pricing. Transparency is believed to enable 
policy makers (e.g. “good governance” [1] and helps to hold them 
accountable [13]. 

De-linkage was the most controversial among responders. Although it 
received low average scores, we have noted a wide variation in re-
sponses. While the respondents gave high scores in terms of possible 
price effects, the proposal scored the lowest on feasibility. De-linkage 
approaches build on the idea to separate the market for research and 
innovation from the market for production and offers an alternative to 
the monopoly based intellectual property system [14]. The different 
views of responders on the price effect and feasibility supports inter-
national calls for a pilot project, as proposed in 2017 to the World Health 
Assembly [15]. Another explanation of the wide variation in responses 
could also be that there is little familiarity with this proposal; the 

Fig. 4. Success factor categories, frequency*. 
*we only show categories with more than 5 responses 
Fig. 4 shows an overview of success factor categories per proposal. 
For each proposal, we asked the experts to identify potential suc-
cess factors with an open text question. We then clustered and 
categorized the answers. For example, the category international 
collaboration covers Support by large (first-launch) markets for the 
proposal of Transparency as well as better EU leadership named for 
the proposal of Combined purchasing. Detailed responses per 
category, please refer to supplementary information S4.   

Table 1 
Additional proposals (“Is there any topic that you find more important?”), n =
34.  

Proposal Rank in overall 
ranking 
best(1)-worse(8) 

“Applying competition law rules is the most clear-cut, legally 
and economically sound way. Innovation should be rewarded, 
and profits, even high profits, are part of the market economy. 
Excessive profits however, are the ones that must be 
addressed. There is a sound tradition to do so, although with 
numerous legal-economic assessment problems.” 

1 

“Global capitations on price growth or progressive downward 
adjustment on prices. Differential pricing. Reject exorbitant 
price tags that are only intended as a bargaining tool” 

1 

“Evidence-based review of therapeutic guidelines and tendering 
of similar pharmaceuticals” 

2 

“Large penalties for companies that do not honor their 
production and distribution commitments and prohibit their 
future participation in tenders” 

3 

“The need to define and focus on added therapeutic value 
(including quality of life) in this area; it is virtually absent 
from these discussions and proposals. and this is likely a 
matter of regulatory framework” 

4 

“Stimulating competition between firms, by strict measures 
against anti-competitive behavior” 

5 

“The role of Cancer Drugs Fund (CDF) to support this research. 
We need to consider sustainability of availability of these 
drugs rather than just the initial drug price” 

4 

“I think you have to look at political engagement and 
willingness to pay” 

6 

“Effectiveness of cancer treatment - do we get health value for 
the money paid out for the drugs” 

7 

“Governments need to negotiate from a position of power with 
pharma, see NICE in UK. EU is half of the market size for 
expensive drugs. IF EU is a single partner for negotiations in 
pricing, we can force reductions” 

7  
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combination with the degree of disruptiveness and the need for political 
vision and support makes this a challenging route. It requires serious 
changes in the pharmaceutical pipeline system and could be preferred 
by experts that are more informed on the topic, more risk taking or that 
find a stronger need of fundamental price reform. 

4.1. Robust policies to reduce drug prices 

We identified a wide range of success and risk factors)that need to be 
considered when designing and selecting policy proposals. Specifically, 
our results show that the potentially negative effect on R&D pipeline 
productivity is a key uncertainty. The pharmaceutical industry plays an 
important societal role in development of new treatments The previ-
ously mentioned lack of reliable data on the costs of R&D, creates a black 
box around the R&D process and uncertainties related to optimal 
regulation. Another large risk category mentioned, was reduced access 
to medicines as well as the risk that real drug prices will effectively in-
crease because the pharmaceutical industry might discontinue granting 
discounts. 

In terms of success factors, the respondents most frequently named 
international collaboration and agreement on pricing mechanisms. A 
collaboration with strong commitment of all European countries, espe-
cially with the support of those harboring larger pharmaceutical com-
panies, could reinforce the political will to act. In addition, collaboration 
with the industry is important to create sustainable proposals. 

In the present system, biotechnology companies compete to secure 
financing in a high risk environment. Most financing options, such as 
venture capitalist, private equity, or public listing, require a business 
concept that focuses on relatively high returns on investments. 
Financing options that allow for public influence on sustainable prices 
are as yet limited. Agreement on pricing mechanisms also requires a 
collaborative effort of the scientific community as they presently 
become increasingly dependent on licensing agreements for additional 
funding. Multiple respondents asked for a better defined and rigorous 
interpretation of health technology assessment that stimulates the 
innovation of high value drugs but reduces prices for less innovative 
drugs. The European Network for Health Technology (EUnetHTA) aims 
to harmonize and improve health technology assessment approaches in 
Europe but also shows difficulties such as differences in languages, 
reporting structure, national processes, and methodologies [16]. 

Evaluating the completeness of the list of promising proposals, we 
can carefully conclude that we selected the main categories, but two 
additional points need to be considered. Firstly, strengthening the 
competitive market (avoiding monopolistic situation, decreasing infor-
mation asymmetries, avoiding collusions etc) is an important factor and 
could be reached through further enforcement and refinement of anti-
trust laws. This is in line with our previously conducted literature re-
view, in which we identified strengthening competition as main 
mechanism in the proposals to reduce drug prices [6]. Secondly, paying 
for added value was a reoccurring topic throughout the survey and also 
named as missing proposal and many of the surveyed experts stressed 
the important of a strict value assessment that enables this mechanism. 

This study has several limitations. The survey is limited in size, 
which reflects the exploratory approach. While the number of re-
spondents is sufficient to reach thematic saturation for the qualitative 
exploration [17], our quantitative results need further evaluation. 
Similarly, proposals and categories are still broadly defined. This may 
have resulted in difficulties of interpretation for some sub-questions and 
respondents. 

4.2. Policy recommendations 

We recommend expanding on this research and thoroughly evaluate 
proposals to reduce drug prices through surveys, stakeholder engage-
ment, laboratory experiments, simulation modeling, and pilot testing. 
Since the pharmaceutical environment is complex and surrounded with 

deep uncertainties, a variety of methods can be applied. For example, 
simulation modeling offers an opportunity to test assumptions and un-
derlying dynamics in a stylized and relatively low cost setting. Although 
costly and risk-bearing, carefully designed pilots can then additionally 
support evidenced-based political decisions. Further developing models 
for measures to strengthen the competitive market before market launch 
and advanced methods for value based pricing should be considered. 
Proposals need to further be detailed and design to be robust under 
various scenarios of plausible futures and always need to consider a 
potential association between drug prices and innovation, its effects on 
the R&D pipeline as well as access to medicine. 

5. Conclusion 

We can carefully conclude that the proposed list captures the most 
promising proposals to reduce anticancer treatment prices from a Eu-
ropean perspective. Additionally, strengthening the competitive market 
and value based pricing should be considered. We recommend 
expanding on this survey by further specifying proposals and creating 
actionable policies that can be tested in an international setting. 
Research and pilot studies should address and further explore un-
certainties. They should be conducted with a in an international setting, 
preferably in cooperation with the pharmaceutical industry. 
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