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Mariana Mazzucato1 and Victor Roy2 

 

Abstract  

Debates over value in health innovation have become increasingly dominated by 
cost-benefit assessments and “value-based pricing”. This paper examines this 
prevailing narrative and its weaknesses and then presents an alternative framework 
for reimagining value. Drawing on literatures from the political economy of 
innovation, we argue that, in contrast to value-based pricing, value in health must be 
considered in the context of both value creation as a collective process amongst 
multiple public and private actors, as well as value extraction that often occurs due to 
trends such as financialization. Furthermore, in building an alternative framework of 
value, we ask three central questions that present areas for further research and 
public policy change: (1) What directions can innovation for health take to meet 
societal needs? (2) How can the divisions of innovative labor be structured to create 
value? and (3) How can the risks and rewards of innovation be distributed in way 
that sustains further value creation for health? In sum, this paper demystifies the 
prevailing narratives that often confound our understanding of value, while proposing 
alternative questions and pathways for public and private organizations, policy-
makers, and civil society to pursue.  
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I. Introduction  
 
In the summer of 2015, in response to an intensifying debate over Gilead Science’s 
price for new curative medicines for hepatitis C – launched in the United States at over 
$80,000 – the company’s senior executive Gregg Alton said, “price is the wrong 
discussion”. Instead, he argued, “value should be the subject.”2 In Alton’s narrative of 
value, Gilead’s medicines are curing patients of an infectious disease at a far higher 
rate than prior medicines and averting the downstream expenses of liver transplants 
and hospitalizations incurred by health systems from untreated disease progression. In 
his view, the price reflected the value of the therapies for patients and health systems. 
Alton is not alone; this conception of value has gained wider currency in policy debates 
over pricing and access to new technologies for health (Bach and Pearson 2015; 
Gregson et al. 2005).  
 
Scholarship on value in health has tended to be dominated by economics analysis of 
cost-benefit analysis, in which value is quantified and represented by comparing the 
prices and clinical benefits of competing health technologies for a given disease (that is, 
value-based pricing). In this paper we question the concept of “value” that has been 
accepted in the health sector and propose an alternative framework that builds on 
perspectives from the political economy of innovation and pragmatic philosophies of 
public value to build a wider and more dynamic account of value (Bozeman 2007; 
Mazzucato 2016b). We focus on health innovation, defining innovation as changes that 
allow higher-quality products at competitive cost to emerge and be diffused (Lazonick 
and Mazzucato 2013). Within the innovation process, we differentiate between the 
sources and directions of value creation at different stages in the value chain (Including 
diffusion), and the links with particular mechanisms of value extraction. Our account 
addresses several of the main problems with searching for value solely through the 
cost-benefit lens, with escalating drug prices and the recurring conundrum of “me-too” 
drugs being two symptoms of prevailing narratives of value.  
 
Rather than defining value in terms of the comparative cost-benefit ratios of competing 
therapies, we locate value in three fundamental questions related to the innovation 
process: (1) What are the different directions that health innovation can take (Stirling 
2014, Abraham 2010)?; (2) How does value creation happen across multiple stages and 
actors (that is, division of innovative labor) (Arora and Gambardella 1994)?; (3) How are 

																																																								
2 See Barrett, Paul and Robert Langreth. 2015. “Pharma Execs Don’t Know Why Anyone is Upset by a 
$94,500 Miracle Cure.” Bloomberg Businessweek, June 3. Retrieved 
(https://www.bloomberg.com/news/articles/2015-06-03/specialty-drug-costs-gilead-s-hepatitis-c-cures-
spur-backlash). 
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the risks and rewards of innovation shared and distributed (Mazzucato, 2013)? We 
bring these three questions together to build a different notion of value in which value is 
viewed as a product of strategic deliberation and collective investment between multiple 
actors – where both the rate and direction of value creation is contestable rather than 
seen as determined by “market forces”. In this context, we view public organizations 
and their investments in the health innovation process not as fixing market failures, but 
as actively shaping and creating directions for innovation.  
 
Recognizing that directionality is not an inevitable outcome left to markets, but a 
contestable question amongst multiple actors, we take a normative view on how 
directions can be set through “missions” that can meet societal needs (such as healthy 
aging, antibiotic resistance, obesity and diabetes, cancer, and epidemic prevention). We 
also examine the role of the public sector in making the necessary risk-taking 
investments to pursue those directions along with the private sector and governing the 
distribution of risks and rewards to ensure sustainable and equitable outcomes. We 
argue that such a re-imagination of value in health innovation can better enable public 
and private actors to realize breakthrough therapeutic futures for unmet health needs, 
as well as affordability and access for health systems and patients. 
 
We bring these alternative conceptions together with case study examples from across 
different domains of health, with the aim of provoking a discussion that broadens our 
understanding of value in health innovation and enables new public policy directions. 
We begin in section II by documenting the narratives used to discuss value in health 
economics and the assumptions upon which these narratives are based. In section III, 
we demystify these assumptions by pointing the out the key pitfalls of these prevailing 
narratives. To build an alternative view of value, we build on different political economic 
perspectives in section IV to pose the key questions and possibilities for reimagining 
value. We conclude with some directions for further inquiry and policy entrepreneurship.  
 

II. Narratives of pricing and value in health innovation: costs of R&D and 
‘value-based pricing’ 

 
The pharmaceutical industry has traditionally opposed to public assessments of the 
value of new therapies, viewing them as a form of government pricing regulation 
(Scannell 2015). Instead, the industry has historically argued its prices were based on 
the “costs of research and development,” with patented protected monopoly pricing 
viewed as necessary to pay for the lengthy and failure-ridden process involved in 
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successfully bringing a therapy to market (DiMasi et al. 1991, 2016).3 The industry-
supported Tufts Center for Drug Development has produced periodic studies illustrating 
the escalating costs of research and development, arriving at a figure of US$2.6 billion 
per newly approved molecule in 2015. However, the Tufts figures have been criticized 
on numerous grounds, such as the lack of transparency about what is counted as part 
of a company’s research and development costs as well as the inclusion of “opportunity 
costs” (via cost of capital) accounting for nearly half of the estimated totals (Light and 
Warburton 2011; Avorn 2015). Given that the evidence behind this view has faced 
increasing criticism, and prices appear to be increasingly uncoupled from research and 
development investments made by companies (for reasons we discuss in the following 
section), the industry has turned to a new narrative to justify the prices of new 
medicines: value.  
 
More than a decade ago, health industry consultants described this shift towards a 
“value-based pricing strategy” as follows: “in essence, the fundamental pricing question 
has shifted from ‘what price do we need to charge to cover our costs and make a good 
return?’ to ‘given market perceptions of value, which products can we profitability 
produce?’” (Gregson et al.). One way of understanding the “market perceptions of 
value” is to set prices that fall within the thresholds signaled by health systems.4 
However, with health systems facing significant budgetary pressures with highly priced 
products (such as new cancer, cholesterol, and hepatitis C medicines) that might also 
benefit larger populations (not just for rare diseases), manufacturers are also turning to 
a second method of valuing therapeutic innovation: quantifying the “prevention value” of 
new medicines.  
 
This value-based pricing narrative of value, which we unpack fully in the next section, 
has gained traction among multiple stakeholders. In the United States, for example, 
PhRMA has developed “The Value Collaborative” as a new research and marketing 
campaign to demonstrate “the value of innovation”, purported to be developed by the 
industry on whose behalf they lobby. Policy-makers in Europe and the US are exploring 
ways to refine or adopt value assessment in pricing negotiations with companies (Bach 
and Pearson 2015; Claxton et al. 2008). Physicians, patient groups, and public health 
agencies also use this version of the value narrative to engage in debates over resource 
																																																								
3 This “cost-plus” formulation can be roughly represented as price equaling cost of innovation (C) plus 
profit (I), P = C + I. See DiMasi (2003, 2015) studies from Tufts Center for Drug Development that purport 
to capture costs of bringing a drug to market, most recently at $2.6 billion per drug. See Light’s (2011) 
critique of the methodology used by DiMasi to find a far lower cost of research and development.  
4 This value-based formulation can be roughly represented as price (P) equaling the reference price (R) of 
the competing product plus the differential value (D) estimated of the new product for which buyers will be 
willing to pay; thereby P = R + D.   
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allocation and treatment access (Rein et al. 2015; Van Nuys et al. 2015). However, this 
road carries perils that have yet to be fully elaborated – a task to which we turn next.      
 
The prevailing value narrative for health innovation can be summed up as “higher prices 
represent the value of health improvements.” This narrative relies on an alluring logic: 
that “consumers” are willing to pay more for better health outcomes, and that this 
payment will direct innovation toward producing more “high-value” therapies. In the case 
of health, however, the consumers are not individual patients. Because the prices of 
patent-protected medicines are multiples above the median wages of individuals, the 
responsibility to “value” new medicines falls on the ultimate buyers: public health 
systems. They determine how to generate the most health improvements for their 
populations with the money they have (Reinhardt 2015).  
 
From the perspective of health system leaders facing rising health care costs and 
budgetary pressures, deliberations about the realization of “value” have come 
increasingly to the foreground over the past two decades (Claxton et al. 2008; Gregson 
et al. 2005). From the perspective of manufacturers aiming to grow profits, public 
deliberations about value are said to reveal the preferences of health systems, thereby 
enabling companies to set prices and investments accordingly.5 Drawing on the 
relatively young field of health economics, this value is quantified and evaluated largely 
based on two metrics: cost-effectiveness and prevention. Before identifying the pitfalls 
of using this mode of assessment to represent value, we describe these two metrics in 
turn.6  
 
Cost-effectiveness as value  
 
To assess whether and how much to pay for new health technologies, health systems 
have increasingly used what is called cost-effectiveness research in health economics – 
with manufacturers in turn aiming to set their prices in alignment with these 
assessments. Such research involves comparing the costs and benefits of two 
therapies, such as a new therapy against a competing standard of care, to see whether 
the benefits (if any) can be generated under a certain monetary level called the “value 
threshold”. This research links prices of new technologies to units of health 
improvements called “quality-adjusted life years” (QALYs), with health systems being 

																																																								
5 As we describe later, given the industry’s monopoly protections and lack of competition in price-setting, 
this amounts to setting prices based on the upper limits of what society can bear.   
6 For further details on the ways each metric is quantified and calculated, see the appendix.   
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willing to pay for medicines that generate an additional QALY for patients under the 
upward limits of the value threshold.7  
 
For example, the United Kingdom’s National Institutes for Clinical Excellence (NICE) 
has set a threshold of £30,000 per QALY as what the NHS is willing to pay for new 
technologies (McCabe et al 2008). In other words, the NHS believes it creates an 
additional quality life year in the English population for each £30,000 it spends on a 
given new technology. In theory, “cost-effectiveness” – as pegged to QALYs – is a 
measure of opportunity costs and cost efficiency for health systems, with the notion that 
new health technologies must offer greater benefits than the programs and technologies 
that are displaced by funding the new technology (Badano et al 2017). This measure is 
supposed to provide health systems with confidence that they are getting value for 
money, while also providing an incentive for the pharmaceutical industry to bring new 
drugs to market that demonstrate health improvement over existing options.8   
 
Prevention as value  
 
In this orientation to value, health technologies are priced not only based on their cost-
effectiveness compared to existing options, but also based on the health savings and 
economic benefits that early treatment may bring society. With therapeutic innovation 
that can modify the trajectory of pathology (for example, lipid-lowering agents that can 
prevent heart attacks, or hepatitis C antivirals that can prevent liver cirrhosis) if taken 
early in a disease course, manufacturers argue that innovation saves health system 
downstream costs that might otherwise be incurred while also creating spillover effects 
in the overall economy (Dumit 2012; Maldonado Castañeda 2016).  
 
Such a view can be found in the marketing materials produced by the industry. A fact 
sheet produced by the US pharmaceutical lobbying group PhRMA claims that, “every 
additional dollar spent on medicines or adherent patients with congestive heart failure, 

																																																								
7 Under the QALY approach, states of health are placed on a continuum of 0 to 1, with 1 equaling a year 
of full health and 0 equivalent to death, with certain states less than 0 translating to “worse than death”. 
Life years lived in less than perfect health are converted into what the representative individual would 
consider the equivalent number of years in perfect health. As the economist Reinhardt explained, “if a 
person said he or she would be indifferent between living 20 more years in a particular lower health status 
described to him or her and only 16 more years in perfect health, then each of the 20 years in less than 
perfect health would be considered by that person the equivalent of 16/20 = 4/5 = .8 of a health year, or .8 
QALYs.”  
8 Pharmaceutical pricing represents a case where marginal cost-pricing, or pricing just above the cost of 
production, would yield a much lower price – as witnessed with generic manufacturers. However, the 
current patent-based system illustrates the ways in which monopoly or oligopoly pricing can be used to 
gain large-scale and long-term ‘rents’; we analyze this point in further detail later.    
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high blood pressure, diabetes and high cholesterol generated $3 to $10 in savings on 
emergency room visits and in patient hospitalizations” and that “a 10 percent decrease 
in the cancer death rate is worth roughly $4.4 trillion in economic value to current and 
future generations” (Zirkelbach 2015). PhRMA argues that paying for high priced 
medicines today creates future-oriented value for society. Health economic studies 
quantify this prevention value by measuring two quantities at the level of populations: 
the total amount of health savings that early treatment yields to health systems, and the 
total economic value of overall health improvements that this early treatment creates. 
As health systems and the public weigh drug prices, companies argue that this “value 
as prevention” should bear into resource allocation.  
 

III.  Value as value-based pricing? Demystifying the prevailing narrative  
 

Taken together, cost-effectiveness and prevention value research is used to represent 
the value of health innovation in debates over pricing and drug development. 
Methodologically, these approaches are fraught with vexing questions, such as what 
monetary value to impute to a QALY (Knapp and Mangalore 2011; Neumann and 
Cohen 2014; Nord et al. 2009). Our position paper does not delve into the 
methodological pitfalls of value-based pricing, but rather unpacks the conceptual 
underpinnings of the narrative of value in which a confounding logic – the higher the 
price, the higher the value of the medicine – seemingly becomes normalized. In other 
words, if people are willing to pay a high price, then the therapy must be valuable. By 
taking a static conception of value based largely on cost-benefit analyses in which the 
price of comparative clinical improvements is deemed commensurate with value, the 
prevailing narrative fails to consider the dynamic nature by which value is shaped in the 
health innovation process by multiple public and private actors. Discussions of value in 
health innovation lack a wider and more dynamic understanding of the broader social 
and political–economic dimensions in which value is created, nurtured, and evaluated. 
The next section starts by unpacking four key problems with value-based pricing that 
challenge the very underpinnings of the conventional wisdom on value in health 
innovation, before pointing towards some alternative directions.  
 
Problem #1: Monopoly and demand inelasticity means prices are ‘what society 
can bear’9 
 

																																																								
9 Our description of problem #1 is adapted text from Mazzucato’s forthcoming book, The Value of 
Everything (2018).  
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The value-based pricing narrative misses the most basic economic reasons for higher 
prices for new health technologies: publicly granted monopoly protections for 
manufacturers combined with the rigid demand elasticity for medicines. New medicines 
are covered by patents. Therefore, operating as monopolists in a given therapeutic 
area, manufacturers can set prices unrestrained by competition. With many goods, the 
elasticity of demand would be a constraint based on simple supply and demand logics: 
the higher the price, the lower the demand for the monopolists’ product. Of course, the 
elasticity of demand for medicines is quite different: people’s health is at stake. This 
rigidity of demand elasticity means that public and private insurers often bear high 
prices in order to meet their obligations to patients and their livelihoods. Rather than 
reflecting value, higher prices are a manifestation of “what society can bear” in the face 
of monopolies.  
 
Under this configuration, manufacturers are not merely accruing a share of the total 
social value created through health innovation; from another perspective, they are 
accumulating sizeable monopoly rents for the period of patent protections. This basic 
feature – of monopoly combined with demand inelasticity – is a major reason why the 
pharmaceutical industry has the highest profit margins of any sector, surpassing even 
the energy and banking sectors. As we describe below, a significant share of this rent is 
not reinvested in innovation and value creation, but directed towards financial market 
speculation and shareholder accumulation. In the face of this monopoly power, value-
based assessments carried out by health systems like NICE can be useful precisely 
because they signal a less rigid demand elasticity for drugs: the health system might 
reject medicines if the prices are too high. However, this restraint comes at a cost, as 
some patients can be left out of getting the medicines they need if pharmaceutical 
companies do not respond by cutting prices. An example of this kind of outcome is 
NICE’s 2016 rejection of the breast cancer drug Kadycla, with a list price of £90,000 set 
by its manufacturer Roche (Boseley 2016).   
 
Problem #2: The structure of financial market expectations leads to spiraling drug 
prices that distort value-based assessments  
 
The monopoly dimension of health innovation is grafted onto a second dimension: the 
financial environments in which these monopolists operate. Large publicly traded 
biopharmaceutical companies are valued on stock markets that are not based on their 
profits, but on the anticipation of growth in profits over time. This expectation of near-
term and continual growth, signaled through share price, has become the core metric by 
which shareholders evaluate a company’s performance (Birch 2016). Because growth 
through new product development in health innovation takes many years, companies 
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turn to another vehicle to generate growth: price increases, both on an annualized basis 
for already approved drugs10 and also in bringing new therapies to market (Glabau 
2016).11 Higher prices for new therapies (compared to the standard of care that may be 
replaced) signal, for example, the potential for earnings growth – thereby serving as a 
driver for a company’s share price.  
 
This creates an escalator phenomenon for drug prices, with each price setting the floor 
for the next price. When such prices exist for drugs with small potential patient 
populations, health systems can often plan for increases in health spending. But when 
such prices apply to drugs with large numbers of potential beneficiaries, health systems 
face a much steeper challenge in coping with the escalation in expenses. Take the 
example of hepatitis C, for which each new generation of treatments since the 1980s 
has involved a significant price leap (see Figure 1 from the previous generation (Vernaz 
et al. 2016).12 Even though the latest curative therapies had value-based prices, the 
large numbers of patients meant that health systems had to choose to either allocate 
large new spending for the medicines or restrict access to treatment. This presents a 
serious problem for the “value narrative”, and the methods of value assessments that 
legitimate the story presented earlier.  
 
As one group of cancer doctors put it, this mode of assessment “allows a BMW to look 
like a bargain when the only other car on the lot is a Ferrari” (Bach et al. 2017). A price 
for a new health technology may be deemed to be cost-effective compared to a prior 
option, but the price of the prior option may already have been quite high. In analyzing 
cancer drugs, health policy scholar Peter Bach (2015) observed: “expensive drugs can 
still seem deceptively cost-effective, because of the long upward spiral we have seen in 
the prices of cancer treatments.” In this context, rather than reflecting value as 
conceived of in the conventional narrative, prices are instead artifacts of financial 
market expectations that are used to maximize short-term growth. 
  

																																																								
10 Price increases on already approved drugs – a frequent practice especially in the relatively unregulated 
US market – are another easily available way of generating short-term growth in ways that have nothing 
to do with investments in innovation.  
11 Bach (2015) describes the math on cancer medicines, where the increasing prices of drugs present 
“background costs” that can make a highly expensive drug appear cost-effective: “For example, 
everolimus costs about $41,000 for a course of treatment, which makes the incremental cost of 
nivolumab only $24,000, even though it actually costs $65,000. One need only examine the treatment 
histories of patients in the study by Motzer et al. to see how serious the problem of these high 
background costs has become.”  
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Figure 1: Price increases for each generation of hepatitis C therapies 
 

 
Each generation of improved therapies, indicated by increases in sustained virologic 
response (SVR, from left to right along x-axis), has been coupled to increases in prices. 
Even medicines with increasing prices and budgetary consequences can appear cost-
effective in such comparisons. Source: Vernaz (2016). 
 
Problem #3: Value-based pricing does not account for the role of an 
entrepreneurial state in value creation 
 
A third major problem is the failure to see innovation as a cumulative and collective 
outcome, in which value creation occurs through multiple actors taking risks for the sake 
of uncertain rewards. In this context, health innovation requires long-term risk-taking – 
and a major source of this patient capital comes not from manufacturers (which operate 
in short-term-oriented stock markets), but from investments by an entrepreneurial state. 
The existing value narrative renders these investments largely invisible, or merely as 
public goods to be taken for granted in the innovation process. In the US, however, 
public investment from the National Institutes of Health (NIH)  amounted to $804 billion 
between 1934 and 2015 (Lazonick and Mazzucato 2013). Although public investment is 
often depicted only as an input to “basic science”, the NIH has gone beyond early-stage 
science to directly fund the research tools that create new markets for later private 
investment (such as the emergence of the biotechnology sector in the 1980s), as well 
as provide direct funding to start-ups through the Small Business Innovation Research 
(SBIR) program at their riskiest stages of development (Keller and Block 2013; Stevens 
et al. 2011).  In many major therapeutic advances, an entrepreneurial state has made 
vital contributions over many decades and taken risks across the innovation chain, from 
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basic and “translational” science to clinical trials (Mazzucato, 2013). Table 1 documents 
public investments in two recent examples: hepatitis C and cancer therapies. Other 
studies have illustrated the contribution of public investment to an array of breakthrough 
therapies (Angell 2004; Goozner 2005; Sampat and Lichtenberg 2011). 
 
Because these investments are not considered in the conventional value narrative, the 
sources of value creation are not considered in the innovation process. For example, 
the NIH does not take a stake in the start-ups that it funds, and it typically earns a low 
level of royalties given the extent of its investments. Other US government agencies 
that invest in health innovation, such as the Veterans Affairs, are even more poorly 
positioned (Flier 2016). The UK government, one of the world’s leading funders of 
biomedical research, also suffers from a similar posture. Furthermore, price negotiations 
between manufacturers and public payers do not reflect the investments made by the 
public – creating the phenomenon of the public “paying twice”: both for pivotal research 
as well as for high-priced medicines.  
 
Table 1: Examples of public investment in biomedical innovation 
 Manufacturer 

Prices/Revenues  
Public investment  

Sofosbuvir-
based 
treatments for 
hepatitis C  

Gilead Sciences, drugs 
priced > $80,000 at 
launch, with over $50 
billion in revenue as of 
Q2 2017.  

Pharmasset, the company which that developed 
sofosbuvir (and was later acquired by Gilead) was 
based on 10+ years of Veterans Affairs and NIH-funded 
research at Emory University as well as NIH-small 
business innovation grants.  

CAR-T 
therapies for 
cancers  

Novartis, drug approved 
in August 2017, prices 
set at $475,000; Gilead, 
after acquisition of Kite 
Pharma, prices set at 
>$325,000  

NIH invested > $200 million to develop the CAR-T 
technology, 10+ years of investment across universities 
and research at central Bethesda campus. Novartis 
licensed technology from a publicly funded laboratory at 
the University of Pennsylvania, and Kite Pharma 
received significant support in running clinical trials from 
the NIH. National Institutes of Health 

Paclitaxel, 
chemotherapy 
used to treat 
cancers  

Bristol Myers Squibb, > 9 
billion in sales from 
1992–2002 

NIH/Florida State University spent $183 million 
developing the compound between the mid-1980s and 
the early 1990s, licensed the patent to BMS in 1991, 
and an additional $301 million on further development 
until 2002, making total investment $484 million; royalty 
payments to the NIH amounted to $35 million from 
1991–2002.  

Emtricitabine, 
a key 
component in 
major 
HIV/AIDS 

Gilead Sciences, total 
sales of emtricitabine 
containing regimens 
amounted to $33 billion 
between 2001 and 2011 

Drug developed by Schinazi and colleagues at Emory 
University with NIH funding, licensed to Triangle 
Pharmaceuticals (bought for $464 million by Gilead in 
2004); from 1991 to 2002, Schinazi was a principle 
investigator in 64 NIH grants involving $10.5 million.   
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regimen 
Infliximab 
used for 
autoimmune 
diseases (e.g., 
rheumatoid 
arthritis)  

Jannsen 
Pharmaceuticals (then 
Centocor) – cumulative 
sales of $85.5 billion 
through 2016 (4th highest 
selling medicine ever)  

Publicly funded lab at NYU (lab of Jan Vilcek) worked 
during the 1970s and 1980s on immune-modulation to 
develop infliximab in collaboration with Centocor); 
United Kingdom, Medical Research Council (MRC) at 
Cambridge University provided long-term funding for the 
development of mono-clonal antibody research, with 65 
percent of therapeutic antibodies using the intellectual 
property generated from this research.  

 
Problem #4: Value-based pricing masks significant value extraction and 
financialization  
 
In addition to lacking a theory of value creation, the existing narrative also fails to 
account for the value extraction that occurs in the innovation process for new health 
technologies. The biopharmaceutical industry has long argued that monopoly rent, 
enabled through patents, is necessary to finance research and development; in other 
words, to invest in further value creation.13 However, evidence from the pharmaceutical 
sector over the past decade runs counter to this claim. Rather than reinvest 
accumulated capital into further innovation, companies are increasingly turning to 
financial maneuvers to boost share price. One of the most common such maneuvers is 
the share buyback, in which companies buy back their own shares to boost the value of 
the remaining ones to shareholders in equity markets (Lazonick et al. 2016). From 2005 
to 2014, for example, the 19 pharmaceutical companies in the S&P 500 Index spent 
$226 billion repurchasing their own shares, equivalent to 51 percent of their combined 
research and development expenditures over this period.14 Thus, significant shares of 
monopoly rent from the sector have gone towards shareholders in the form of buybacks 
in the name of “maximizing shareholder value.”  
 
																																																								
13 From this vantage, patents have been understood to facilitate scientific development, in which 
inventions receive monopoly rights for a specific period of time, only after which the public can gain full 
access (that is, generic licensing) to the knowledge protected by the patent (Grabowski 2002). As Biagoli 
(2006) has pointed out, patents technically govern a legal exchange between the consumers and the 
investors of patent-protected products, with these transactions conceptualized in the law as a “bargain” or 
“fair exchange”: investors’ right to recuperate costs of research and development in exchange for 
customers’ access to the inventor’s product. 
14 Comprising 4.14 percent of the sample of all companies in the index, pharmaceutical companies 
accounted for 7.38 percent of all buybacks, indicating the disproportionate extent to which this sector has 
engaged in extractive strategies. See Lazonick, William, Matt Hopkins, Ken Jacobson, Mustafa E. Sakinç, 
and Öner Tulum. 2016. Life Sciences? How “Maximizing Shareholder Value” Increases Drug Prices, 
Restricts Access, and Stifles Innovation. Retrieved 
(https://static1.squarespace.com/static/562094dee4b0d00c1a3ef761/t/56d53437c6fc08c537794d78/1456
813112051/theAIRnet+Life+Sciences_+SUBMITTED+20160228+%28002%29.pdf). 
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However, as Lazonick has described, the theory of maximizing shareholder value is 
ultimately a strategy of value extraction that lacks a theory of value creation (Lazonick 
2015). Under this formulation, the dominant aim of executives of publicly traded 
biopharmaceutical companies is to generate accumulation for shareholders within near-
term time horizons. Any investments that may put this aim at risk – such as long-term 
and early-stage scientific research – are to be eschewed, with surplus capital instead 
directed to shareholders who are held in legal and neoclassical economic theory to be 
the sole claimants on any “residual earnings” (Stout 2013). Unlike managers, workers 
and contractors, shareholders are held to be the only actors that take risks in the 
innovation process without certainty of return (such as a salary or contractual payment). 
However, shareholders of large pharmaceutical companies seldom risk significant 
capital into the innovation process; rather, they trade on stock price to generate capital 
gains (Lazonick 2015; Stout 2013). For these companies, accumulated sales from high-
priced drugs are the primary source of risk capital, which is spent primarily on late-stage 
clinical trials, acquisitions, and share buybacks.   
 
In this way, value-based pricing can be observed as a way of normalizing significant 
amounts of value extraction in which rewards are accrued to the financial actors (that is, 
shareholders of large pharmaceutical companies) that have taken the least risks in the 
innovation process. The hepatitis C case provides an illustration of this phenomenon: 
with value-based prices for its hepatitis C regimens – which it acquired in the last stage 
of clinical trials before FDA approval – Gilead Sciences accrued over $45 billion in the 
first three years of sales (Roy and King 2016). In that period, the company spent over 
$26 billion on share buybacks, compared to only $9 billion on research and 
development (Roy and King 2016). Meanwhile, countries across the world have 
restricted access to treatment for patients suffering from this infectious disease due to 
Gilead’s prices (Iyengar et al. 2016).   
 
In sum, the current narrative on value, in which value-based pricing strategies reward 
better technologies and improved health with higher prices, has significant limitations. 
Value is confined to a measure of cost-benefit utility that obscures the influence of 
monopoly, financial markets, and value extraction in the innovation process, and 
renders pivotal sources of value creation – such as the state – invisible. In a critique of 
this narrative, biotech venture capitalist Jack Scannell stated simply: “value-based 
pricing evolved as a way of charging customers more” (Scannell 2016). Through the 
methodologies of quantifying cost-effectiveness and prevention value, however, value-
based pricing has become a powerful narrative catering to the financial interests of 
shareholders while appearing to align with the vital goals of health systems (to allocate 
resources efficiently and prevent disease progression).    
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IV. Directions, divisions of labor, and distributions of risks and rewards: 

towards a framework of public value  
 
Thus, a different account of value must go beyond a narrowing assessment of cost-
benefit analysis of individual drugs. An alternative account must include an evaluation of 
the multiple dimensions of innovation – such as the realization of purpose/direction of 
innovation in health, dynamic interactions between public and private actors for value 
creation, and the distribution of risks and rewards from the innovation process.  
 
Such an evaluation requires, in the first instance, a departure from the market failure 
theory that dominates economic thinking, in which the role of the state is seen as merely 
addressing different types of market failures such as those that arise from negative 
externalities (such as regulating pollution), positive externalities (for example, those 
arising from public goods like clean air or basic science), or information asymmetries 
(such as those that prevent small firms from receiving the loans they require). Once 
such failures are addressed, the conventional market failure theory assumes that the 
state will leave the way for the market to do the rest.  
 
However, this perspective ignores how markets are actually outcomes of different 
investments, including those of the entrepreneurial state (described above), which have 
often gone beyond fixing positive and negative externalities, actively co-shaping and co-
creating markets (Mazzucato 2016a). To relate this viewpoint to the area of health, it is 
necessary to reimagine such deliberations beyond value-based pricing and develop a 
theory of public value. We do this below by first providing a market shaping view of 
public policy and then move towards a more positive construction of value that focuses 
on value creation as a collective process with directional outcomes (e.g. the realization 
of patient and public health goals).   

 
As Bozeman and Sarewitz have described, conventional market failure theory in 
neoclassical economics has come at the cost of considering whether, even in cases of 
market successes, there has been a failure to meet some essential public values 
(Bozeman and Sarewitz 2005). To compete with market failure theory, Bozeman and 
Sarewitz conceptualized public failures as situations where “neither the market nor the 
public sector provides goods and services required to achieve core public values” 
(Bozeman 2002).15 In contrast to the market failure model, Bozeman argued, “a public 

																																																								
15 They describe several criteria for identifying public failures that are relevant to health and the political 
economy of innovation we have described, such as imperfect monopoly (monopoly pricing prevents 
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failure approach changes the discussion of public policy by making government (and 
public values) something other than a residual category or an issue of technical 
efficiency in pricing structures” (Bozeman 2002). As we have highlighted here, public 
organizations have long played pivotal roles beyond fixing markets. The investments in 
research and development, protection of knowledge property, and government 
payments for medicines that now create markets and enable private capital investments 
means that the value of health innovation is fundamentally shaped by an array of 
choices in which the public plays a market-shaping role (Mazzucato, 2017). Yet these 
public roles are often rendered invisible, with the deliberations necessary for making 
choices about public value left to private actors.   
 
We go beyond the failure narrative where public deliberations are primarily in response 
to some absence, problem, or social crisis. To do this, we draw on insights from the 
political economy of innovation to consider a new way of thinking about value in terms 
collective value creation. From this vantage, the central areas of deliberation and 
strategy for health innovation involve the directions for possible trajectories of 
innovation, the divisions of labor between public and private actors in the innovation 
process, and the distribution of risks and rewards of innovation. This lens encourages 
fundamental questions about innovation in health regarding issues such as the purpose 
of this innovation, the division of innovative labor to create value, and how value is 
distributed in a way that ensures the sustainability of innovation and the realization of 
health for patients and populations. In considering these questions, cost-benefit tools 
used by governments to make and implement decisions are simply insufficient, as the 
core aims of the innovation process for health – such as genuine therapeutic advances 
and access to these advances – hang in the balance. Rather than reducing these aims 
(and the overall discussion on value) to a price mechanism that does not capture the 
social nature of health innovation, consideration of these questions can open previously 
closed pathways for health and innovation.  
 
(a) Directional: meeting unmet patient and public health needs  
 
A critical determinant of value creation in innovation is understanding that innovation not 
only has a rate (or pace), but also a direction, in which new products, markets, and 
services are used to address societal challenges (Mazzucato 2016a, 2017).Throughout 
history, public-sector organizations have played a pivotal role in shaping these 
directions for innovation; techno-economic paradigms did not emerge spontaneously 

																																																																																																																																																																																			
access and is not used to re-invest in innovation), benefit hoarding (see the levels of buybacks and cash 
hoarding in the industry), and threats to fundamental human subsistence (health and life is at stake). 
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from market forces. Mass production and the IT revolution are two examples where 
governments made direct investments in technologies and then formulated bold policies 
that allowed these technologies to be fully deployed throughout the economy. In the 
alternative view, where public investments are viewed merely as fixing market failures 
(such as basic research), market forces are believed to efficiently direct the economy to 
a path of growth and development. Yet, as Dosi (1982) argued, markets are “blind”, with 
the direction of change provided by markets often creating suboptimal outcomes from a 
societal point of view.  
 
In the domain of health, the key question is what is the purpose of innovation in health? 
A common-sense answer would be: to address unmet health needs for patients and 
populations, from rare diseases to public health threats. However, the market failure 
view has not been useful for guiding investments to achieve these objectives. Even as 
public investment has enabled the creation of entirely new socio-technical paradigms, 
such as genomic science and biotechnology, the terrain of product development, 
pricing, and access have been largely left for private industry to dictate. This division of 
labor has had three consequences. First, as Gary Pisano described in Science 
Business, many of the promises of biotechnology have not been fully translated into 
clinical advances. As Pisano demonstrated through an analysis of the history of the 
sector, the short-term-oriented venture and equity market financing for biotechnology 
has been ill-equipped to deliver the long-term, patient financing needed for the risk-
laden and failure-ridden nature of scientific and clinical research (Pisano 2006). In other 
words, because finance itself is not neutral, the sources of finance affect the dynamics 
(directions) of what is financed (Mazzucato and Semieniuk, 2017). Second, in the 
absence of directionality in public policy, industry has more readily captured regulatory 
pathways to meet near-term financial targets through the proliferation of me-too drugs 
and incremental advances – this is part of the “pharmaceuticalization” of health 
(Abraham 2010). By contrast, setting directions through purpose-led missions (detailed 
in the next section) would involve addressing unmet areas of patient and public health 
need in need of radical innovation, from diseases of aging and cognition, to cancer 
therapies, to infectious diseases (such as antibiotics, vaccines for epidemic viruses). 
Third, even in cases where therapeutic advances have been made (in many cases with 
public investment enabling the technological breakthroughs underpinning therapeutic 
advances), monopoly pricing (now guised in the value-based discourse) has 
undermined the realization of optimal patient and public health outcomes – a crucial 
directional outcome of interest from innovation for health.   
 
On the other hand, understanding directionality as a dimension of value in health 
innovation can embolden public sector organizations and foster more symbiotic 
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interactions between public and private actors to tackle societal health challenges. As 
Stirling has documented, directions can be deliberative outcomes of the state, together 
with other stakeholders, and can help define “what ‘winning’ even means” (Stirling 
2009).16 In the space of health, winning may not simply be more drugs, but new kinds of 
therapeutic, diagnostic, and surgical interventions, as well as the realization of public 
health targets. The provision of patient capital from the state can make it possible to 
convert promising scientific breakthroughs into the directions developed by multiple 
stakeholders, with these advances coming in areas that desperately need investment 
from both public and private actors.  
 
(b) Divisions of innovative labor: value creation as a dynamic, collective process   
 
Another fundamental question related to value in health innovation is: What is the 
division of innovative labor that will best produce the desired outcomes? As described in 
Gambardella (1995) and Arora and Gambardella (1994), innovation occurs through a 
division of labor among the state, business, and intermediary organizations. A critical 
question is how to structure this division of labor across an innovation process in ways 
that make use of the expertise of each type of actor, but also create opportunities for 
learning and serendipity that may only occur through overlapping roles. Arora et al. 
(2015) used a large array of scientific publishing data to argue that the increasing 
specialization of labor (with large corporations increasingly taking on only the final 
stages of product development or patenting) is harming the technical capabilities of 
innovation systems.17  
 
The conventional narrative on value assumes a public sector that provides basic goods 
and then “gets out of the way” of private actors, with innovation an outcome of risk-
hungry capitalists. In this formulation, the exchange between manufacturers and public 
health systems is a cost-benefit calculation in which government spending on a new 
therapy is weighed against the status-quo alternative (which may be spending on an 
older standard of care, or no action). Public action, such as downstream investments in 
clinical trials or fair drug pricing contracts for therapies of public health importance, is 
																																																								
16 Stirling (2014,2): “The more demanding the innovation challenges like poverty, ill health or 
environmental damage, the greater becomes the importance of effective policy. This is not a question of 
‘picking winners’ – an uncertainty-shrouded dilemma which is anyhow equally shared between public, 
private, and third sectors. Instead, it is about engaging widely across society, in order to build the most 
fruitful conditions for deciding what ‘winning’ even means.”  
17 Arora et al.’s findings relate to Pisano’s research into the biotechnology sector’s lack of productivity, in 
which he described why a dis-integrated model of innovation (with each organization doing its own part of 
a process) would fail to solve the kind of complex, non-modular problems in biomedicine – in Pisano’s 
view, long-term collaborations and integrated organizations would instead be required to confront 
uncertainty (2006).   
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eschewed because it “crowds out” the incentives for risk-taking pharmaceutical 
companies.  
 
However, such a picture, in which the public sector operates in a hermetically sealed 
stage of an innovation process, is at historical odds with how new advances have 
unfolded in health (and other domains). Instead, innovation is the result of dynamic 
interactions between public and private actors in what is a cumulative, collective, and 
uncertain process (Lazonick and Mazzucato 2013). In this process, rather than 
crowding out private actors, the public has served to “crowd in” private investment; 
through long-term risk-taking at technical frontiers, the public has actively created and 
shaped markets by creating new opportunities for investment. An entrepreneurial state 
(Mazzucato, 2013) often serves as the investor of first resort, before private 
pharmaceutical/biotechnology companies or venture capitalists. For example, the 
biotechnology sector grew out of US NIH investments in molecular biology in the 1970s, 
with venture capital coming only after the market potential for new technologies had 
been rendered visible through public investment (Vallas, Kleinman, and Biscotti 2011). 
Another example is the Small Business Innovation Research (SBIR) program in the 
US., through which small biotechnology companies – often spinning-off from NIH-
funded university labs – are recipients of small business grants that provide crucial 
early-stage capital while also serving as a signaling mechanism to venture capitalists to 
attract further private capital (Keller and Block 2013).18  
 
Given this crowding-in dynamic, with private finance often following public investments, 
a first step is to acknowledge this very dynamic (which is often ignored or obscured). A 
second step is to ensure that that such policies have steady funding streams, which are 
not undermined by problematic schemes, and a third is to reward the high-risk public 
investments. Large pharmaceutical companies often lobby for tax policies that diminish 
the capabilities of high-risk public investments. Beyond pushing for tax inversions, one 
example is the “patent box”, in which companies seek to reduce taxes on profits from 
patents. Rather than focusing on increasing profits, policy-makers should focus on 
strategies that lead to greater investment along the innovation chain from both public 
and private actors. Many of these indirect policies have only increased profits of the 
pharma companies, without affecting their investment patterns. This can be viewed in 
terms of “rents” in the classical tradition, which is about value extraction or “unearned 
income” (Mazzucato, 2018 forthcoming). To eliminate such rents, a clearer distinction is 

																																																								
18 The public takes on an array of other critical roles for the innovation process, such as funding clinical 
trials in high-risk populations that the private sector may not include in its clinical trials, to serving as the 
largest buyer of health innovations through health systems around the world.   
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needed between value creation and value extraction, so that the latter is not necessarily 
eliminated, but not rewarded over value creation. In other words, while public 
investment can crowd in private finance, this configuration can only be sustained if the 
interactions between the public and private are structured in strategic and durable ways 
– a point to which we turn next.  
 
(c) Distributed: sharing risks and rewards in innovation  
 
Because innovation is a process in which multiple actors take risks for the sake of 
uncertain rewards, an analysis of value must also assess the distribution of these risks 
and rewards across the process (Lazonick and Mazzucato 2013); in other words, who 
takes the risks, and who receives the rewards? This distributive outcome has two critical 
consequences for the realization of value in innovation. The first is the realization of 
directional possibilities for patients and public health. When rewards are skewed to a 
small group of actors, such as shareholders of large companies, the value of 
therapeutic advances can be diminished (that is, access restrictions due to high prices) 
and radical directions for innovation may be displaced by more risk-averse, incremental 
routes to ensure near-term accumulation for those actors. Put simply, maximizing 
shareholder value can come to dominate the aim of innovation, rather than maximizing 
patient and public health value.   
 
The second consequence relates to the first: the very sustainability of the innovation 
system to generate value is threatened without an equitable distribution of risks and 
rewards. For example, public health systems face the regular crises of providing access 
to treatment while balancing opportunity costs in other vital areas of health and social 
spending (Reinhardt 2015). Furthermore, public investment in risk-taking science and 
technological change can be jeopardized in a system where the companies that benefit 
from this risk-taking regularly exercise tax avoidance strategies, while public sector 
organizations retain few tools to gain a direct return on the investments in the 
laboratories and businesses (Pollack 2014). For example, one study estimated that by 
domiciling assets (that is, applying patents to approved medicines) in their favored tax 
haven of Ireland, US pharmaceutical companies have paid a tax rate of only 6 percent 
on over $100 billion in profits over the past decade (Houlder, Boland, and Politi 2014). 
This avoidance threatens the very tax base that funds the scientific research upon 
which further innovation depends.  
 
Alternatively, innovation systems in which risks and rewards are shared can produce 
sustainable investments across the process in ways that realize the technical and public 
health directions necessary to meet societal challenges. As part of such an innovation 
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system, a critical question is how the public gets rewarded for value it has co-created, 
and how long-termism and deployment of new technologies are effectively rewarded. 
Such a distribution of risks and rewards will, in turn, depend on a shift in both the 
organizational and policy configurations towards innovation as well as the prevailing 
narrative of value underpinning them.  
 

V. Conclusion: New pathways for value in health innovation  
 
In this paper, we have argued that notions of value in health innovation can be 
reimagined by asking three pivotal questions, each of which are promising areas for 
research and can, if taken together, provide new horizons for public policy. First, what 
are the directions for innovation that can fulfill societal needs related to health? Second, 
what is the optimal division of innovative labor and sets of dynamic interactions that will 
lead to better product development outcomes? Finally, how can risks and rewards be 
distributed in a way that sustains the value creation process in health? Ultimately, 
because value creation is a collective process, discussions about directions of 
innovation and distributions of rewards must also be the subject of proactive public 
deliberation.  
 
To build a new theory of value, the policy process cannot be relegated as residual to 
innovation and fixing market failures, and assessments of value cannot be reduced to 
value-based pricing. For example, rather than value-based pricing rewarding each 
incremental advance with significant increases in pricing (with prices in many cases 
outpacing the extent of therapeutic advance), value can be re-framed in terms of public 
health value, where directions of innovation are aimed at societal health needs. Rather 
than disproportionately rewarding end-stage manufacturers and their shareholders, 
value can also be re-imagined in terms of value creation, which brings to the forefront 
the long-term public investments and public leadership required for innovation. Finally, 
public governance of the distribution of risks and rewards in the innovation is essential 
in order for value creation to be durable and sustainable and to promote value creating 
investments over value extracting financial maneuvers. Such a consideration of value 
as “public value” should encourage a radical re-imagination of health innovation as 
currently conceived, with attempts to both reform the dominant shareholder model while 
also experimenting with paradigm-shifting strategies.    
 
First, governments can take major steps by shaping mission-oriented directions for 
health innovation. While governments have made precision medicine and personalized 
medicine based on genetic advances a major focus of new mission-oriented strategies 
in a bid to create new commercial opportunities while improving health, they have yet to 
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build the bold strategies required across an array of population-level health challenges 
(Collins and Varmus 2015). Rather than leaving directions to be shaped by commercial 
interests alone, public organizations should take an active role in deliberating on 
potential directions. In other words, given that the public actively co-creates value, what 
is created should itself be up for public debate. Across many industrialized countries, 
aging and dementia-related diseases and cancers present major public health threats. 
Globally, epidemic disease and growing anti-biotic resistance loom as challenges that 
require proactive public investments (Gates 2015; Lowy and Collins 2016). Shaping 
these directions as purpose-led missions to address major health challenges can create 
entirely new technological horizons and attract an array of patient investments from 
public and private actors, while also addressing crucial health needs for patients.  
 
Second, alternative ways of organizing and incentivizing innovative labor can spur the 
kind of value creation that will meet the “missions” that have been defined for health. 
Rather than enabling financial markets to incentivize the production of more me-too or 
high-priced drugs, governments can actively coordinate mission-oriented R&D projects 
and portfolios through de-centralized networks of public and private partners. Financing 
for such an approach would combine grants, milestone prizes, and contracts, with 
rewards focusing on health benefits rather than patentability (Quigley 2017). For 
example, prizes could allow the exchange of financial rewards for licensing of a new 
technology to a generic producer, thereby bringing the price of new technologies closer 
to the costs of production rather than those expected by shareholders in financial 
markets (Love and Hubbard 2009). The example of product development partnerships 
such as the Drugs for Neglected Diseases Initiative, as well as innovative government 
agencies such as DARPA and BARDA, are examples of such models that can be tested 
for wider areas of critical unmet health needs (DnDi 2013). In these cases, the ultimate 
access to innovations – and the pricing of these innovations – is aligned in a way that 
reflects the proportionate upstream investments of the state (as observed in the US 
military and its development and procurement strategies).19 Such a division of labor 
would reflect a mission-oriented view of innovation, in which the value chain of drug 
development would be linked up to the realization of the missions defined through public 
deliberation.  
 

																																																								
19 A failure of such alignment is the recent case of the Zika vaccine, which the US Army developed and 
funded, but then licensed to the company Sanofi to complete clinical trials. Even though the US Army 
provided Sanofi with the license and funding for these clinical trials, the company refused to guarantee a 
“fair pricing contract” for access to the medicines. The joint Zika project between Sanofi and the US Army 
fell through in 2017, but is an example of the kinds of bad deals that can be avoided in favor of fair deals 
that reward innovation and ensure access (Quigley 2017).  
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Third, new strategies for governing the distribution of risks and rewards can lead to 
value creation, long-termism, and the diffusion and deployment of new technologies 
while preventing the kind of rent-seeking and extraction that threatens health innovation 
and public health. For example, methods for the public to gain a greater return on their 
investment could include earning royalties from companies in which public funding 
played a major role, with these funds used for financing future innovation (innovation 
funds, for example) (Mazzucato 2013). Another strategy would be for the public to retain 
a “golden share” of patents developed with public funding, with patents governed to be 
weak and narrow (rather than strong and broad) to spur greater use and innovation 
(Mazzoleni 1998). Rather than paying for escalating prices, public health systems 
should pay prices that reflect both public contributions as well as the impacts of new 
therapies on public budgets, with the price of new drugs linked to the possibility of 
universal access for health systems and patients (Institute for Clinical and Review 
2015). Another major shift would be to change the rules of the game in shareholder-
driven, financial-market-based economies so that companies are accountable to 
multiple stakeholders, including patients and health systems, rather than only 
shareholders (Lazonick 2014). Such rule changes (such as limiting buybacks) would 
direct profits generated through collective investment to be reinvested to benefit the 
public, rather than hoarded or “financialized”, as observed through the cash stockpiles 
and share buybacks deployed by large pharmaceutical companies.  
 
Each of these three areas provide horizons upon which to search for policy options and 
innovation models that focus on value less in terms of cost-benefit analysis alone and 
more in terms of the directions, dynamic divisions of labor, and distribution of risks and 
rewards for innovation. Mystifications over value, on the other hand, can lead to a 
situation where static assessments come to normalize high prices and incentivize 
incremental advances over therapeutic breakthroughs. If value should indeed be the 
subject of discussion, as Gilead’s Alton argues, then a wider deliberation – not one 
focused on value-based pricing – will be the only viable pathway to ensure that health 
innovation tackles the challenges faced by patients and populations in coming years.   
  
 
Works Cited 
 
Abraham, John. 2010. “Pharmaceuticalization of Society in Context: Theoretical, 

Empirical and Health Dimensions.” Sociology 44(4):603–22. 



	 22	

Arora, Ashish and Alfonso Gambardella. 1994. “The Changing Technology of 
Technological Change: General and Abstract Knowledge and the Division of 
Innovative Labour.” Research Policy 23(5):523–32. 

 Arora, Ashish, Sharon Belenzon, Andrea Patacconi, National Bureau of Economic 
Research. 2015. Killing the Golden Goose? The Decline of Science in Corporate 
R&D.  

Avorn, Jerry. 2015. “The $2.6 Billion Pill — Methodologic and Policy Considerations.” 
New England Journal of Medicine 372(20):1877–79. 

Bach, Peter B. 2015. “New Math on Drug Cost-Effectiveness.” New England Journal of 
Medicine 373(19):1797–99. 

Bach, Peter B. and Steven D. Pearson. 2015. “Payer and Policy Maker Steps to 
Support Value-Based Pricing for Drugs.” JAMA 314(23):2503–4. 

Bach, Peter B., Sergio A. Giralt, and Leonard B. Saltz. 2017. “FDA Approval of 
Tisagenlecleucel: Promise and Complexities of a $475 000 Cancer Drug.” JAMA. 

Badano, Gabriele, Trenholme Junghans, and Stephen Johns. 2017. “NICE's Cost-
Effectiveness Threshold, or: How We Learned to Stop Worrying and (Almost) Love 
the £20,000-£30,000/QALY Figure.” in Measurement in Medicine Philosophical 
Essays on Assessment and Evaluation. 

Birch, Kean. 2016. “Rethinking Value in the Bio-Economy.” Science, Technology and 
Human Values 42(3). 

Boseley, Sarah. 2016. “Breast Cancer Drug Rejected for NHS Use on Cost-Benefit 
Grounds.” The Guardian, December 29. Retrieved 
(https://www.theguardian.com/society/2016/dec/29/breast-cancer-drug-kadcyla-
rejected-for-nhs-use-on-cost-benefit-grounds). 

Bozeman, Barry. 2002. “Public‐Value Failure: When Efficient Markets May Not Do.” 
Public Administration Review 62(2):145–61. 

Bozeman, Barry and Daniel Sarewitz. 2005. “Public Values and Public Failure in US 
Science Policy.” Science and Public Policy 32(2):119–36. 

Bozeman, Barry. 2007. Public Values and Public Interest: Counterbalancing Economic 
Individualism. Georgetown University Press. 

Claxton, K. et al. 2008. “Value Based Pricing for NHS Drugs: an Opportunity Not to Be 



	 23	

Missed?” BMJ 336(7638):251–54. 

Collins, Francis S. and Harold Varmus. 2015. “A New Initiative on Precision Medicine.” 
New England Journal of Medicine 372(9):793–95. 

DiMasi, Joseph A., Ronald W. Hansen, Henry G. Grabowski, and Louis Lasagna. 1991. 
“Cost of Innovation in the Pharmaceutical Industry.” Journal of Health Economics 
10(2):107–42. 

DnDi. 2013. Research & Development for Diseases of the Poor: a 10-Year Analysis of 
Impact of the DNDi Model. Drugs for Neglected Diseases Initiative. Retrieved 
(http://www.dndi.org/wp-
content/uploads/2009/03/DNDi_CostOfDev_FactsFigures.pdf). 

Dosi, Giovanni. 1982. “Technological Paradigms and Technological Trajectories.” 
Research Policy 11(3):147–62. 

Dumit, Joseph. 2012. Drugs for Life. Duke University Press. 

Flier, Jeff. 2016. “Lost Opportunities for Veterans an Examination of VAs Technology 
Transfer Program.” Retrieved 
(http://docs.house.gov/meetings/VR/VR00/20160203/104386/HHRG-114-VR00-
MState-M001144-20160203.pdf). 

Gambardella, Alfonso. 1995. Science and Innovation. Cambridge University Press. 

Gates, Bill. 2015. “The Next Epidemic – Lessons From Ebola.” New England Journal of 
Medicine 372(15):1381–84. 

Glabau, Danya. 2016. “Pricing the EpiPen: Drug Prices, Corporate Governance, and the 
Financialization of Biomedicine.” Somatosphere. 

Goozner, Merrill. 2005. The $800 Million Pill. Univ of California Press. 

Gregson, Nigel, Keiron Sparrowhawk, Josephine Mauskopf, and John Paul. 2005. “A 
Guide to Drug Discovery: Pricing Medicines: Theory and Practice, Challenges and 
Opportunities.” Nature Reviews Drug Discovery 4(2):121–30. 

Houlder, Vanessa, Vicent Boland, and James Politi. 2014. “Tax Avoidance: the Irish 
Inversion.” Financial Times. Retrieved September 17, 2017 
(https://www.ft.com/content/d9b4fd34-ca3f-11e3-8a31-00144feabdc0). 

Institute for Clinical and Economic Review. 2015. “Value Assessment Project: a 



	 24	

Framework to Guide Payer Assessment of the Value of Medical Services.” Institute 
for Clinical and Economic Review. Retrieved October 6, 2015 (http://www.icer-
review.org/impact-and-outcomes/value-assessment-project/). 

Iyengar, Swathi et al. 2016. “Prices, Costs, and Affordability of New Medicines for 
Hepatitis C in 30 Countries: an Economic Analysis” edited by S. Basu. PLoS 
Medicine 13(5):e1002032. 

Keller, M. R. and F. Block. 2013. “Explaining the Transformation in the US Innovation 
System: the Impact of a Small Government Program.” Socio-Economic Review 
11(4):629–56. 

Knapp, Martin and Roshni Mangalore. 2011. “The Trouble with QALYs….” 
Epidemiologia e Psichiatria Sociale 16(04):289–93. 

Lazonick, William. 2015. “Share Buybacks: From Retain and Reinvest to Downsize and 
Distribute.” Brookings Institute. Retrieved 
(http://www.brookings.edu/research/papers/2015/04/17-stock-buybacks-lazonick). 

Lazonick, William and Mariana Mazzucato. 2013. “The Risk-Reward Nexus in the 
Innovation-Inequality Relationship: Who Takes the Risks? Who Gets the Rewards?” 
Industrial and Corporate Change 22(4):1093–1128. 

Lazonick, William. 2014. “Profits Without Prosperity.” Harvard Business Review. 
Retrieved July 1, 2016 (https://hbr.org/2014/09/profits-without-prosperity). 

Lazonick, William, Matt Hopkins, Ken Jacobson, Mustafa E. Sakinç, and Öner Tulum. 
2016. Life Sciences? How “Maximizing Shareholder Value” Increases Drug Prices, 
Restricts Access, and Stifles Innovation. Retrieved 
(https://static1.squarespace.com/static/562094dee4b0d00c1a3ef761/t/56d53437c6f
c08c537794d78/1456813112051/theAIRnet+Life+Sciences_+SUBMITTED+201602
28+%28002%29.pdf). 

Light, D. W. and R. Warburton. 2011. “Demythologizing the High Costs of 
Pharmaceutical Research.” BioSocieties 6(1):34–50. 

Love, James and Tim Hubbard. 2009. “Prizes for Innovation of New Medicines and 
Vaccines..” Annals of health law / Loyola University Chicago, School of Law, 
Institute for Health Law 18(2):155–86–8p.precedingi. 

Lowy, D. R. and F. S. Collins. 2016. “Aiming High—Changing the Trajectory for 
Cancer.” New England Journal of Medicine 374(20):1901–4. 



	 25	

Maldonado Castañeda, Oscar J. 2016. “Price-Effectiveness: Pharmacoeconomics, 
Value and the Right Price for HPV Vaccines.” Journal of Cultural Economy 
10(2):163–77. 

Mazzoleni, Roberto and Richard R. Nelson. 1998. “Economic Theories About the 
Benefits and Costs of Patents.” Journal of Economic Issues 32(4):1031–52. 

Mazzucato, Mariana. 2013. The Entrepreneurial State. Anthem Press. 

Mazzucato, Mariana. 2016a. “From Market Fixing to Market-Creating: a New 
Framework for Innovation Policy.” Industry and Innovation 23(2):140–56. 

Mazzucato, Mariana. 2016b. “High Cost of New Drugs.” BMJ i4136. 

Mazzucato, Mariana. 2017. “Mission-Oriented Innovation Policy: Challenges and 
Opportunities.” UCL Institute for Innovation and Public Purpose. Retrieved 
(https://www.ucl.ac.uk/bartlett/public-purpose/publications/2017/oct/mission-
oriented-innovation-policy-challenges-and-opportunities). 

Mazzucato, Mariana. 2018. The Value of Everything. Penguin. 

McCabe, Christopher, Karl Claxton, and Anthony J. Culyer. 2008. “The NICE Cost-
Effectiveness Threshold.” PharmacoEconomics 26(9):733–44. 

Neumann, P. J. and J. T. Cohen. 2014. “Updating Cost-Effectiveness—the Curious 
Resilience of the $50,000-Per-QALY Threshold.” New England Journal of Medicine 
371(9):796–97. 

Nord, Erik, Norman Daniels, and Mark Kamlet. 2009. “QALYs: Some Challenges.” 
Value in Health 12:S10–S15. 

Pisano, Gary P. 2006. Science Business. Harvard Business Press. 

Pollack, Andrew. 2014. “Tax Savings in Shipping Drug Patents Overseas.” The New 
York Times, September 30. 

Quigley, Fran. 2017. “Escaping Big Pharma’s Pricing with Patent-Free Drugs.” The New 
York Times, July 18. Retrieved 
(https://www.nytimes.com/2017/07/18/opinion/escaping-big-pharmas-pricing-with-
patent-free-drugs.html?_r=0). 

Quigley, Fran. 2017. Prescription for the People: an Activist’s Guide to Making Medicine 
Affordable for All. Cornell University Press. 



	 26	

Rein, David B., John S. Wittenborn, Bryce D. Smith, Danielle K. Liffmann, and John W. 
Ward. 2015. “The Cost-Effectiveness, Health Benefits, and Financial Costs of New 
Antiviral Treatments for Hepatitis C Virus.” Clinical Infectious Diseases 61(2):157–
68. 

Reinhardt, Uwe. 2015. “Probing Our Moral Values in Health Care: the Pricing of 
Specialty Drugs.” JAMA 314(10):981–82. 

Reinhardt, Uwe E. 2009. “Pharmacoeconomics: the Economic Valuation of New 
Medical Technology.” Pp. 511–26 in Clinical and Translational Science, edited by D. 
Robertson and G. H. Williams. 

Roy, V. and Lawrence King. 2016. “Betting on Hepatitis C: How Financial Speculation in 
Drug Development Influences Access to Medicines.” BMJ 354:i3718. 

Roy, V. 2017. The Financialization of a Cure: Biomedical Innovation, Pricing, and Public 
Health. Retrieved (https://www.repository.cam.ac.uk/handle/1810/267738). 

Sampat, Bhaven N. and Frank R. Lichtenberg. 2011. “What Are the Respective Roles of 
the Public and Private Sectors in Pharmaceutical Innovation?.” Health Affairs 
30(2):332–39. 

Scannell, Jack. 2016. “Four Reasons Drugs Are Expensive, of Which Two Are False.” 
Forbes. Retrieved October 8, 2017 
(https://www.forbes.com/sites/matthewherper/2015/10/13/four-reasons-drugs-are-
expensive-of-which-two-are-false/2). 

Scherer, F. M. 2004. “The Pharmaceutical Industry — Prices and Progress.” New 
England Journal of Medicine 351(9):927–32. 

Stirling, Andrew. 2009. “Direction, Distribution and Diversity: Pluralising Progress in 
Innovation, Sustainability and Development.” Retrieved 
(http://sro.sussex.ac.uk/16081/). 

Stevens, Ashley J. et al. 2011. “The Role of Public-Sector Research in the Discovery of 
Drugs and Vaccines.” New England Journal of Medicine 364(6):535–41. 

Stout, Lynn. 2013. The Shareholder Value Myth. Cornell Law Faculty Publications. 
Retrieved (http://scholarship.law.cornell.edu/facpub/771). 

Torreele, Els and Mariana Mazzucato. 2016. “Fair Vaccine Pricing Please, Not Random 
Acts of Charity.” BMJ i6173. 



	 27	

Vallas, Paul, Daniel L. Kleinman, and Dina Biscotti. 2011. “Political Structures and the 
Making of U.S. Biotechnology.” in State of Innovation The U.S. Governments Role in 
Technology Development, edited by F. Block and M. R. Keller. Boulder, CO. 

Van Nuys, K. et al. 2015. “Broad Hepatitis C Treatment Scenarios Return Substantial 
Health Gains, but Capacity Is a Concern.” Health Affairs 34(10):1666–74. 

Vernaz, Nathalie et al. 2016. “Drug Pricing Evolution in Hepatitis C.” PLOS ONE 
11(6):e0157098. 

Weinstein, Milton C., George Torrance, and Alistair McGuire. 2009. “QALYs: the 
Basics.” Value in Health 12:S5–S9. 

Zirkelbach, R. 2015. “Five Essential Truths About Prescription Drug Spending.” PhRMA. 
Retrieved September 17, 2017 (http://catalyst.phrma.org/the-five-essential-truths-
about-prescription-drug-spending). 

 

Supplementary Appendix: Methodologies for Value Assessment in Health 
Economics  
 
As described in the text, two types of quantities are often used to measure value: cost-
effectiveness value and prevention value. Here, we provide further detail about the 
central steps involved in these calculations in order to help readers gain a better 
understanding of what these metrics do and do not offer. Before we describe both, we 
start with a short explainer on the quality-adjusted life year (QALY), which figures 
centrally into both quantities.  
 
A short QALY explainer20  

The quality-adjusted life year (QALY) approach converts life years lived in less-than-
perfect health into what the representative individual would consider the equivalent 
number of years in perfect health. The health economist Uwe Reinhart (2009) explained 
how it works, as follows: “For example, if a person said he or she would be indifferent 
between living 20 more years in a particular lower health status described to him or her 
and only 16 more years in perfect health, then each of the 20 years in less than perfect 
health would be considered by that person the equivalent of 16/20 = 4/5 = .8 of a health 
year, or .8 QALYs.” These assessments are gathered via a number of games and 

																																																								
20 See Weinstein (2009) for more.  
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interviews performed with patients, such as visual analogue scales, standard gamble, 
and time trade-off adjustors.  

Cost-effectiveness value21 
 
Cost-effectiveness is central to the health technology assessment (HTA) process 
undertaken by most European governments, and is of growing interest amongst 
different public and private payers in the US. The four steps below do not capture the 
full breadth and depth of the kinds of calculations that are part of cost-effectiveness 
research, but do provide a view of the kinds of comparisons that are at stake.   

1) Two different courses of action are defined for comparison: one may be called 
reference R (for example, a prior standard of care such as interferon, as was the 
case in hepatitis C) and the other proposed as alternative A (ex. sofosbuvir-
based regimens).   

2) The next step is to quantitatively identify and measure the costs and benefits of 
each of the two courses of actions. The costs are monetized (based on the price 
of the therapy), whereas the benefits are measured using QALYs.  

3) A cost-effectiveness ratio is calculated by dividing the differences in the costs 
(numerator) by the differences in the benefits (denominator). This calculation 
leads to a “cost per QALY” ratio that indicates the amount of money required to 
realize an additional QALY.  

4) When evaluating new medicines, this ratio is then compared against a “value 
threshold”; that is, the amount of money that a given health system is willing to 
pay in exchange for a QALY gain. This value threshold varies from one health 
system to another: in the NHS, this figure is US$30–40,000 per QALY gain, 
whereas US health economists use a figure of US$100,000–$150,000 per QALY 
gain. If the cost-effectiveness ratio of a new drug falls under the value threshold, 
the price is deemed to be a “value-based price”. The use and acceptance of 
these thresholds also enables investors to anticipate that health systems will pay 
higher prices in the future for an improvement in health outcomes.   

Prevention value22  
 
A second valuation strategy is to calculate the total value gained from early treatment in 
terms of savings from averted medical expenses (and, in some studies, the value of 
additional QALYs accrued to society). This is done in several steps, which can be 

																																																								
21 See McCabe (2008), Claxton (2008) and Reinhardt (2009) for more.  
22 See Castaneda (2016) and Van Nuys et al (2015) for more.  
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approximated to these below:  

1) Define the R reference (standard of care) and A (alternative new potential 
standard of care). 

2) Build a model of a given population under the two scenarios, and model the 
population’s health status (morbidity and mortality) across a given time frame (ex. 
10 years, 30 years, 50 years) under treatments R and A. 

3) Calculate all medical costs for this sample population (could be all of the United 
States, for example) under B and A.  

4) Calculate the difference in medical costs under treatments B and A to see if and 
how much treatment A yields averted medical costs, thereby saving money for 
the health system.  

5) In some studies: aggregate the total QALYs gained in a population in each time 
frame based on using treatment A versus treatment R, and impute a value for 
these QALY gains based on the economic value a health system attributes to 
each additional quality adjusted life year (similar to the value threshold described 
in section D1 earlier). This provides a larger “economic value” of prevention, in 
addition to the dollars saved in the health system.  
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