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Abstract

Patents let pharmaceutical firms price new therapeutics largely free from compet-
itive constraint. Outside the U.S., value-based pricing (VBP) ties market access
and price to evidence of therapeutic benefit or cost-effectiveness after regulatory
approval. This paper examines what VBP does to pharmaceutical market value:
how much the owner can capture, which R&D directions get funded, and whether
an unfavorable decision destroys or merely delays value realization. We compare
structurally different VBP models: Germany's added health benefit system and
England's cost-effectiveness threshold. We test their effect on market value using
stock market reactions to reimbursement decisions for publicly listed firms, 2000-
2025. Neither favorable nor unfavorable VBP decisions move stock prices in either
country: investors do not treat them as new information about firm value. The null
result implies how little VBP threatens the incentive to innovate, and how firms
and policymakers should weigh reimbursement risk against patent-driven return
expectations.
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1 Introduction

Pharmaceutical patents exist to allow prices above marginal cost. In many markets out-
side the United States, however, value-based pricing (VBP) intervenes as a third institu-
tional layer between the patent grant, regulatory approval and the price actually paid:
a gatekeeper that decides how much of that legal right to price converts into revenue.

VBP denotes payer schemes that condition a new drug's price or reimbursement on
an assessment of the therapeutic value it adds over existing care, rather than on devel-
opment cost. In practice, VBP schemes take at least two structurally different forms.
First, comparative added benefit pricing schemes perform a categorical added health
benefit test that feeds into negotiated pricing, as in Germany's assessments under the
Act to Reorganize the Pharmaceuticals Market (Arzneimittelmarktneuordnungsgesetz —
AMNOG, 2011). Second, cost-effectiveness threshold pricing schemes apply a contin-
uous cost-effectiveness threshold that functions as an implicit price ceiling, as in Eng-
land's technology appraisals by the National Institute for Health and Care Excellence
(NICE). Both filter the same underlying patent right, through different mechanisms and
with different consequences for what gets rewarded (NICE, 2022).

Prior literature largely treats intellectual property protection and value-based pric-
ing as separate policy domains. One strand is concerned with patent scope, duration
and appropriability (Budish et al., 2015), the other deals with payer design and cost-
effectiveness methodology (Dakin et al., 2015). This paper connects the two: we ask
what VBP does to the market value of pharmaceutical IP once granted, and use finan-
cial markets, which price firms on expected future profit, as an empirical instrument for
that question.

We proceed in three steps. First, we set out the three stages at which a drug's IP is
valued: patent grant, regulatory approval, and VBP. We identify two channels through
which VBP acts on that value: how much of a therapy's social value the innovator
can appropriate and which direction R&D investment is steered toward. We consider
whether an unfavorable decision reduces market value or merely delays its realization.
Second, we test these channels empirically, using an event-study design to ask whether
the publication of German added health benefit ratings and English NICE recommenda-
tions moves the stock prices of the firms holding the relevant IP. Third, we complement
this market-based evidence with data on drug availability and launch timing, asking
whether VBP's effect on market value also shows up in whether and when drugs reach
patients.

For practitioners managing IP strategy in biopharmaceutical markets, the question

this raises is whether VBP decisions are priced in the market value. Do investors already



treat VBP outcomes as a predictable cost of doing business? Do VBP decisions remain

as a source of unpriced risk to the value of a patent portfolio?

2 VBP and the Value of Biopharmaceutical Intellec-
tual Property

A drug's intellectual property is valued at three successive stages of the pharmaceuti-
cal life cycle: patent protection, regulatory approval, and VBP. At each stage different
information is demanded, and failure at any stage reduces the value the underlying IP
can generate. Our concern is the third stage.

The initial decision of an inventor to file for patent protection ensures that inven-
tors can claim legal rights of their biomedical technology, the production process of a
drug and certain mechanisms of action. Patent protection makes the drug’s information
appropriable to the firm for 20 years in the U.S. and Europe. At this stage, firms invest
substantial resources to move to the second stage of regulatory approval as the assets
created here will only generate value if market access is successful. Estimates of the
median capitalized Research and Development (R&D) cost per product for drugs and
biologic agents approved by the U.S. Food and Drug Administration (FDA) range at $1.1
billion, including failed trials (Wouters et al., 2020). The market value is mostly private
information and driven by the expectations whether investments in R&D for a thera-
peutic target will generate future economic value. Failure to show therapeutic effects
means that ongoing or subsequent clinical trials to demonstrate safety and efficacy are
discontinued and 60% of all R&D costs can be attributed to attrition (Fernando et al.,
2022). If the initial investigation fails, the drug’s market value is then bound to whether
any adjustments in the invention may address different therapeutic targets and thus,
the project cycle of a different medical therapy.

The second stage is the regulatory approval process which ensures that new drugs
can be considered safe and effective to be marketed and thus turn the IP of the drug’s
patent portfolio into a commercialized product to offer new treatment pathways for
patients suffering from a certain disease. To obtain approval, firms need to ensure that
the new medical entity meets the quality standards which is ultimately shown in phase
III clinical trials. While rejection rates after Phase III are as low as 5-10% depending on
regulatory approval body, they determine market access such that firms will not be able
to recoup the sunk R&D investments if this stage fails (Dalla Torre Di Sanguinetto et
al., 2019). When regulatory agencies take diverging decisions, the risk of a subsequent
marketing withdrawal increases. In all cases, this means that the market value of the

initial invention largely drops, although it may still be valuable to inform development



of subsequent products and R&D.

VBP is the third stage which is the entry door to many public health insurance
schemes across European countries, Canada, Australia and beyond. VBP introduces a
system-level check to ask whether the new drug is effective or cost-effective relative to
existing therapeutic alternatives against current therapy standards, to negotiate prices
based on information about the product’s value, or both. The information that is de-
manded includes information about both costs and effects in a given health care setting,
demanding pieces of evidence that goes beyond published clinical trial information that
concentrates on efficacy and safety. One reason why health systems have introduced
VBP is the presence of universal health insurance which makes individuals less price
sensitive and demand less elastic (Kyle, 2025). Another reason was to ensure equal ac-
cess to health technology including drugs by providing centralized and evidence-based
guidance (Guidelines International Network, 2026). Under fixed health care budgets,
when pharmaceutical expenditure is in competition with other service types like surg-
eries or medical technology, health care systems aim to align prices paid for a new drug
to the individual and social value gained within a certain coverage scheme. Industry
endorses VBP over cost-based pricing, conditional on a broad definition of value and
no additional price controls (EFPIA, 2023). When such aligned prices are considered
too low by firms, they may not enter a health system. Or, VBP may lead to lower than
expected prices paid if the added health benefit is not rewarded by the health care sys-
tem. A negative VBP based reimbursement decision then reduces market value either by
shrinking the accessible market (exit) or by compressing the achievable margin (lower

price).

3 Models of VBP and their Logic

VBP systems act as a system-level filter between regulatory approval and reimburse-
ment, determining what a therapy's intellectual property is worth in a given market.
The United States, Germany and England occupy three distinct positions on this dimen-
sion from no binding value assessment to a categorical added benefit test to a continuous
cost-effectiveness threshold. Table 1 summarizes how each determines market access,
price, the type of innovation rewarded and modifiers of VBP decisions.

Our point of reference is the United States where after the FDA’s marketing au-
thorization approval, manufacturers have large degrees of freedom when setting their
prices: the government funded Medicare scheme for individuals above the age of 65
already mandates manufacturer rebates tied to a statutory “best price”, and the 340B

program of the Public Health Service Act requires discounts for eligible providers. How-



ever, all mechanisms operate as mandated rebates, leaving the manufacturer's launch
price itself unexamined for value. Drug coverage is not universal such that drugs are
sold at widely different prices to different buyers, with Pharmacy Benefits Manager
(PBM) schemes and health insurances negotiating prices and defining drug formularies
(Kyle, 2025). Given the market size, the substantial R&D investments made and mostly
unrestricted price setting at marketing authorization of new drugs, makes the U.S. the
reference point against which VBP-imposed price corrections can be measured.

Information on the value provided by pharmaceuticals exists in the U.S., but whether
it shapes prices is opaque. The Institute for Clinical and Economic Review (ICER insti-
tute) regularly publishes drug level cost-effectiveness evidence. A study by ICER in-
stitute staff estimates that pricing 73 drugs to a $100k—-150k/quality adjusted life year
(QALY) threshold would cut spending by 11-37% (Yeung et al., 2022). Separately, man-
ufacturers exchange clinical and economic information with health plans, PBMs and
pricing committees through the Academy of Managed Care Pharmacy (AMCP) dossier
standard (AMCP, 2024). But AMCP dossiers are not public, and ICER institute assess-
ments carry no coverage mandate, so it remains largely unclear whether either ties price
to value.

Given that the prices in the U.S. are exceeding foreign prices by far, the Inflation
Reduction Act (IRA) of 2022 (P.L. 117-169) (Centers for Medicare & Medicaid Services,
2023; US Congress, 2022) and the Most Favored Nation (MFN) Pricing Executive Order
14297 of 2025 (with an earlier version planned in 2020) (Executive Order 14297, 2025),
introduce internal and external reference pricing schemes to curb prices paid by the
public Medicare and Medicaid insurance targeting the roughly 30% of U.S. pharmaceu-
tical sales accounted for by Medicare (Ho & Pakes, 2025). IRA targets selected high-
volume single source drugs and uses a negotiation-based discount scheme referencing
the years a drug is on the market and discount ceilings as benchmark for price cuts. To
align prices paid in the U.S. to other countries, the MEN pricing scheme uses external
reference pricing to use the lowest price paid in a basket of countries of the Organiza-
tion for Economic Co-operation and Development (OECD) to determine the price paid
by U.S. Medicare and Medicaid in selected single-source drugs. While the IRA’s internal
reference pricing scheme explicitly rules out cost-effectiveness as a criterion, MFN of-
fers a plausible channel through which foreign VBP decisions could indirectly reach U.S.
prices: governments included in the reference basket set prices directly through VBP,
so a price shaped by VBP decisions abroad could become the qualifying “most favored”
benchmark. Whether this channel is empirically material remains an open question.

At approval stage, the FDA's expedited pathways grant concessions on speed that

are loosely linked to value judgments (FDA, 2014). Priority review compresses the re-



view clock and breakthrough designation intensifies agency guidance. In the case of
accelerated approval, the FDA allows surrogate endpoints to substitute for clinical out-
comes. The market may read these designations as a signal of higher expected value,
but they embody no assessment of comparative or cost-effectiveness value that could
inform pricing; their effect is to bring products to market faster, not to price them. U.S.
prices and drug availability are thus largely detached from value assessment at present,
with foreign VBP logic entering only prospectively and indirectly through MFN.

Germany and England, by contrast, make value assessment the explicit condition
of market access and price determination: Germany through added benefit ratings that
feed into price negotiations. England through a cost-effectiveness threshold that indi-
rectly caps prices.

Germany introduced appraisals of the added health benefit in six categories (major /
considerable / minor / non-quantifiable’ / none / less) compared to the standard of care
in 2011 Arzneimittelmarktneuordnungsgesetz - AMNOG (2011). The goal is to ensure
access to drugs while containing pharmaceutical expenditure within the German statu-
tory health insurance that covers 90% of the German population. After approval by the
EMA and within three months after German market entry, manufacturers must submit
a health technology assessment (HTA). Manufacturers may set prices freely with the
negotiated price applying from month seven (month 13 until 2022) after market entry.
The HTA is comprehensive and covers information about the affected patient popu-
lation size, the appropriate comparative therapy and evidence about health benefit in
four dimensions: mortality, morbidity, quality of life and adverse events. The strength
of the submitted evidence is assessed with evidence supported by randomized clinical
trials receiving a higher weight. The Institute of Quality and Efficiency in Health Care
(IQWIG), an HTA agency regularly commissioned for assessment assesses the submitted
dossier. After a stakeholder commenting phase, the German Federal Joint Committee
(Gemeinsamer Bundesausschuss, G-BA), the legal institution of the self-administered
German statutory health insurance system, makes the final rating. Benefit assessments
are made not at the level of the drug as a whole but separately for each patient group de-
fined within the approved indication, so that a single product may receive a considerable
added benefit for one subgroup and none for another; the negotiated price then reflects
a blended outcome across these ratings, weighted by the size of the patient groups con-
cerned. The manufacturer and the umbrella organization of statutory health insurances
(GKV Spitzenverband) then use the overall health benefit rating in confidential price

negotiations to negotiate a reimbursed price that reflects a price premium for the new

This means that the evidence suggests a positive benefit, but the evidence base is not meeting stan-
dards or is too uncertain.



therapy on the current comparator therapy. Additional guard rails were specified in
2022 that clarified limited price premiums for drugs with non-quantifiable added bene-
fit and a 10% rebate of drugs with no added benefit when the comparator is still under
patent protection.

Evaluations of the AMNOG process on the impact on drug prices have focused on
oncology treatments. The reform led to lower prices of 15.8% with no strategic reactions
by manufacturers to accommodate price levels (Righetti, 2026) and a stronger alignment
of prices with the value shown (Lauenroth et al., 2020). While rationales from the price
negotiations are not transparent, the price premium paid is aligned with the rating of
health benefit, with higher ratings allowing higher price premiums (Lauenroth & Star-
gardt, 2017).

The risk of AMNOG to drug manufacturers rests in the outcome of the benefit as-
sessment stage, which may result in a “no added health benefit” designation at the drug
level. The expected annual costs of the treatment are reported in the dossier and a cost-
efficiency analysis is a theoretical last resort if there is no agreement between manufac-
turer and health insurers. As such, the value assessment concentrates on therapeutic
benefit compared to existing standards. By 2025, 38% of the 409 substances never re-
ceived a positive added benefit (IGES Institut, 2026). In that case, the price of the new
drug is then aligned with the price of the comparator therapy which may include generic
drug options that are off-patent so that a patented product carrying full development
costs is reimbursed at the level of an off-patent generic. Because of the AMNOG process
and subsequent price determination, firms have decided to completely withdraw from
the German market since drugs without a positive assessment were more than ten times
more likely to exit (25% vs 2%) (Stern et al., 2019).

In two therapeutic areas, where particular incentives for development are socially
desirable, AMNOG is more lenient in judging the benefit of the drug. First, for or-
phan drugs, no price negotiation takes place if the annual turnover is below €30 million
annually. Second, for designated reserve antibiotics, positive added health benefit is

automatically assigned.



Table 1: VBP Logics in the United States, Germany and England

VBP Logic /
Dimension

Unregulated launch pricing (U.S.)

Comparative added benefit pricing (Germany)

Cost-effectiveness threshold pricing (England)

Mechanism

Price determination

What innovation is
rewarded

Risks for innovators

Rare diseases

Value modifiers

No binding national value assessment. Prices set
by manufacturers, negotiated privately by PBMs
and insurers. For Medicare/Medicaid only: IRA
introduces internal reference pricing (QALYs and
cost-effectiveness explicitly excluded); MFN
introduces external reference pricing.

Manufacturer set, constrained by payer
negotiation power and PBM formulary
negotiation, IRA sets price as discount by years
since launch, MFN uses lowest foreign price

No central value signal; prices need not reflect
socially desired investment. FDA expedited
pathways steer at approval stage

Limited domestic pricing risk; emerging
statutory risk from IRA negotiation and MFN

Orphan exclusivity and tax credits beyond patent
rights; IRA excludes certain orphan drugs

Manufacturer submits benefit dossier at market
entry. IQWiG reviews; G-BA appraises added
benefit against a defined comparator, assigning
one of six categorical levels.

Free launch price for six months; added benefit
rating caps subsequent reimbursement-price
negotiation between manufacturer and GKV-SV.
Failing agreement, an arbitration board sets the
price.

Patient-relevant added benefit in (preferably
randomized) trials against the comparator;
convenience or safety gains count only when
captured in clinical endpoints.

“No added benefit” rating triggers severe price
compression; some drugs withdrawn

Presumed added benefit up to €30m annual sales

Classified reserve antibiotics receive presumed

added benefit

NICE cost-utility analysis: incremental costs and
QALYs combined into an ICER, assessed at or
near approval; single HTA manual across
programmes since 2022

Threshold nominally £20,000-30,000/QALY as
NHS opportunity cost; price typically lowered
via confidential patient access scheme discounts
to bring the ICER within range

Measurable QALY gains at acceptable cost;
benefits held equal in value except for disease
severity

Rejection or restriction where cost per QALY is

too high

Highly Specialised Technologies programme for
ultra-rare conditions; evidential uncertainty
accepted

Disease severity modifier (replaced end-of-life);
separate access route for oncology drugs with
uncertain evidence (Cancer Drugs Fund)

Notes: Authors' own compilation based on sources discussed in the main text. AMNOG: Act to Reorganize the Pharmaceuticals Market; FDA: Food and Drug Administration; G-BA: Gemeinsamer Bundesausschuss (Federal
Joint Committee); GKV-SV: GKV-Spitzenverband (statutory health insurance umbrella organization); HTA: health technology assessment; ICER: incremental cost-effectiveness ratio; IQWiG: Institute for Quality and Efficiency
in Health Care; IRA: Inflation Reduction Act; MFN: Most Favored Nation pricing; NICE: National Institute for Health and Care Excellence; NHS: National Health Service; PBM: Pharmacy Benefit Manager; QALY: quality-adjusted

life year.



In contrast to Germany, the decisions made by the English National Institute for
Health and Care Excellence (NICE) do not ask whether a drug is therapeutically bet-
ter, but whether the health gain is worth the cost. The central health-related outcome
considered is the QALY and the reimbursement decision is based on the incremental
cost-effectiveness (ICER) threshold, which reflects the opportunity cost to the English
National Health Service (NHS) of the drug displaced (Vallejo-Torres et al., 2026). NICE
appraisals for drugs are aimed to be commissioned shortly after marketing approval.
Since 2000, the technology appraisal committee recommended 85% of the 1,085 drug
and non-drug treatments assessed for reimbursement of which 650 were recommended
unconditionally and 435 only recommend reimbursement for some patient groups the
drug is approved for (NICE, 2026b). About 15% of recommendations were for the drug
not to be used or only in research (30 of 201 not recommended). Because the threshold
binds on cost-effectiveness rather than price directly, manufacturers commonly secure
a positive recommendation by offering a confidential discount through a patient access
scheme, lowering the effective price until the drug's ICER falls within the acceptable
range (NICE, 2026a).

Given that the English NHS is operating under a fixed budget, there is a deliber-
ate threshold of £20-30k above which a recommendation to cover the drug becomes
increasingly unlikely. When NICE appraisals began in 2000, the £20-30k threshold
was not stated but inferred from observed decisions. Empirical studies suggest that the
stated threshold predicts 80% of decisions, but that the implied threshold is well above
the stated one as the rejection probability at £40,000/QALY is 50%, for example (Dakin
et al., 2015). A recent industry report suggests that this threshold has been shifting
downwards over time, coming closer to the implicitly stated £20-30k threshold (Taylor
et al., 2025). The threshold range has been raised to £25-35k amid trade negotiations
with the U.S. government over pharmaceutical pricing and investment (Vallejo-Torres
et al., 2026). This shift is attributed in press coverage to political rather than health-
opportunity-cost considerations (Robertson, 2025).

As such, the NICE decision-making process rewards innovation that provides gains
in measurable QALYs at acceptable cost levels to the English NHS. Receiving a “not rec-
ommended” designation at drug or patient group level poses a risk to manufacturers
as national access through the English NHS is then excluded. The NICE appraisal pro-
gram further implies that value is considered equally independent from the type of drug,
with a tiered disease severity modifier in exceptional circumstances. Since the update
of NICE’s methods manual where end-of-life was a stated modifier, higher thresholds of
£36k to £50k are acceptable for disease severity when there are proportional and abso-

lute QALY shortfalls for a disease to allow a within-threshold value adjustment (Angelis



et al., 2023). Other modifiers like magnitude of the benefit, curative potential, rarity or
whether the drug constitutes an innovation to an unmet need were rejected and are not
particularly rewarded.

For oncology drugs, the Cancer Drugs Fund introduced by NHS England consti-
tutes a special access route to cancer treatments with uncertain evidence, with a sim-
ilar expansion to innovative drugs besides cancer in 2022. This means that NICE can
recommend a cancer drug for routine commissioning while additional evidence is col-
lected until the evidence is reassessed. As such this access scheme is an institutional
response to appraise cancer drugs close to approval. Of all cancer approvals made by
the European Medicines Agency (EMA) between 2009 and 2013 for which NICE pub-
lished appraisals, survival gains were shown for 35% of indications and quality of life
improvements in 10%, with the benefit still uncertain in about half of indications after

a median of 5.4 years (Dickson et al., 2018).

4 Pharmaceutical Market Value under VBP

Having set out the stages at which market value is determined, we examine how VBP
reshapes that value. VBP explicitly or implicitly determines prices and acts as a selection
filter. In doing so it affects how much of a therapy's social value the innovator can
appropriate and the direction in which R&D investment is steered. We take each in
turn and discuss empirical evidence from Germany and England to analyze how VBP
impacts the appropriation and direction of market value.

Patent portfolios that comprise the information to produce and market a new med-
ical therapy carry knowledge that could not be marketed under perfect competition
without patent protection (Arrow, 1962). With patent protection and the related ele-
ments of regulatory approval, the information embedded in a drug’s patent portfolio
turns into a marketable commodity that allows firms to bear the risk of R&D costs by
acting as a monopolist and receiving marketing exclusivity for 10-15 years after mar-
keting approval. To take the relatively high risks of uncertainty in medical R&D, large
pharmaceutical corporations insure against the risk of failure of a single project within
the portfolio of projects pursued.

VBP systems add another modifier to the expected value of IP. While the expected
return on a patent in markets without VBP is based on the expected sales in this market,
the expected returns in markets with VBP are conditional on VBP factors such as per-
formance against the standard of care and other incentives and restrictions in the VBP
regulations.

Looking at how much of the social value of a drug can be appropriated empiri-



cally in VBP schemes in Germany and England, we see that value is aligned with prices
and that manufacturers receive a substantial share of the value provided to the health
system. However, no cross-country comparison exists that benchmarks different VBP
schemes in terms of appropriation. The existing evidence is constrained by small sam-
ples of drugs evaluated such that no portfolio-wide appropriation estimate exists. Stud-
ies for Germany have analyzed the alignment of the price premium to the added health
benefit rating to consider the realized price. A study of the early phase of AMNOG
appraisals 2011-2016 revealed that any added health benefit rating raised the price pre-
mium over the comparator therapy by about 227% relative to a no added health benefit
rating, higher mark-ups realized with the extent of benefit and mortality gains com-
manding the largest markup (Lauenroth & Stargardt, 2017). Other drivers were the
share of patient population appraised as benefiting from the drug, European price levels
and whether the comparator is a generic. Under AMNOG, the innovator appropriates
the share of value as an increasing function of added benefit, with a hard floor at zero
premium when no added benefit is proven. The new guard rails providing additional
criteria for price premia paid depending on added benefit introduced in 2022 and confi-
dential net prices are likely to lower price premia over the comparator and make indirect
appropriation via price premia more difficult. Since there is only a single blended price
determined after benefit assessment and price negotiation, appropriation per se is not
a clean function of demonstrated value, but a population-weighted average. As such,
prices cannot track value when it is heterogeneous within subgroups (Kleining et al.,
2024).

For the English NICE appraisals, existing evidence examines how the value pro-
vided is shared between patients (the health system) and manufacturers, taking into
consideration the health opportunity cost as the value forgone elsewhere when using
the new drug across the total lifetime (Woods et al., 2021, 2024). Considering a thresh-
old of £15,000/QALY as opportunity cost and based on data from 12 NICE appraisals
concentrating on higher ICERs, end-of-life and biologic cases, the study identifies that
51% of potential net health gains are accrued by the health system and the other 49%
by manufacturers, with a large spread across the study sample. For the same set of
drugs, the study group additionally analyzed the static versus dynamic efficiency trade-
off and estimated an optimal share of about 20% (range 6-51% when excluding qual-
ity effects) provided to manufacturers to maximize long-term population health, given
how innovation responds to payment (Woods et al., 2024). Based on the assumption
that £15,000/QALY reflects the true opportunity cost, the current share of roughly 50%
is well above the estimated optimum of 20%, suggesting that the NHS could secure the

same or greater long-term population health gains by reducing the manufacturer's share
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toward that optimum, rather than that the current arrangement produces a net loss to
the NHS. The approval norm here depends on the innovation elasticity, opportunity
cost of health, and the proportion of value generated during the patent period and not
the consumption value of health.

Beyond defining what level of innovation is valued and can be appropriated by man-
ufacturers, VBP systems also shape which technologies a health care system takes up.
Apart from funding basic research such as technological platforms or in emergencies
where population health is affected at scale, as during the COVID-19 pandemic, gov-
ernments support the R&D of individual medical therapies only indirectly (Sampat &
Lichtenberg, 2011). It is almost exclusively up to the biopharmaceutical industry to de-
cide which health problems and diseases to address first. If no direction is set for what
type of technological progress is valued, equilibrium incentives steer inventors toward
higher mark-up products and larger markets (Acemoglu, 2023; Acemoglu & Linn, 2004).
The innovation that is then targeted may not be optimal from a social value point of
view. For example, preventive technologies which may have greater social benefits as
they deliver long-term health outcomes may be targeted less than high-tech procedures
that may reach fewer individuals and smaller health effects. For the U.S., several studies
suggest that the 2006 Medicare Part D expansion making the prescription drug market
larger and more profitable, firms respond by developing more drugs, but not necessar-
ily drugs that are more scientifically novel (Dranove et al., 2022). The evidence suggests
that firms respond and change direction of innovation, but mostly by developing less
risky drugs.

VBP systems add extra dimensions to the decision on which drug development pro-
grams firms should pursue by making expected revenue dependent on the social value
the innovations provide against the current standard of care. However, since strict VBP
would make development in certain areas unattractive, health care systems have added
exceptions from these valuations. One common exception is orphan drugs where the
number of trial participants is usually lower than what VBP agencies usually require and
in addition valuation methods like QALYs may understate disease burden (Nestler-Parr
et al., 2018). The other common exception is cancer drugs, where high prices are ac-
cepted even though the evidence base might not yet be exhaustive. The cost-per-QALY
approach used by the English NICE would, applied strictly, reject many oncology drugs,
since these often deliver modest survival gains at high cost. In response, the Cancer
Drugs Fund, established in its current form in 2016, provides a dedicated budget that
secures earlier access to new cancer therapies with “plausible potential” while evidence
on their effectiveness is collected (Dickson et al., 2018; NHS England, 2026).

VBP reimbursement rules and its exemptions shape when and where products are
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launched. The Patients W.A.LT. Indicator, published by the European Federation of
Pharmaceutical Industries and Associations (EFPIA) and produced by IQVIA, illustrates
both dimensions (Newton et al., 2026). Of the oncology drugs approved in Europe be-
tween 2021 and 2024, Germany had 51 of 56 (91%) available, compared with 33 of 56
(59%) in England. For orphan drugs, Germany had 64 of 66 (97%) available, against 33
of 66 (50%) in England.

Two patterns emerge from these data. The first is a between-country difference in
overall stringency: across both segments, availability in Germany is far higher than in
England. This pattern is consistent with the two systems applying value thresholds of
differing severity, though administrative capacity, negotiation timelines, and firms' own
launch-sequencing decisions could also contribute to the same aggregate gap and can-
not be ruled out from these data alone. The German added benefit logic admits a broad
range of products at a negotiated price, whereas the English cost-per-QALY threshold
more frequently withholds reimbursement where the incremental cost per health gain
is judged too high. The second, and for the present argument more telling, is a within-
country difference between therapeutic areas. In England, oncology availability (59%)
exceeds orphan availability (50%), whereas in Germany the ordering is reversed, with
orphan (97%) marginally ahead of oncology (91%). The two systems do not merely dif-
fer in how much they admit; they differ in which segments they favor relative to one
another.

For Germany and England, there is no causal empirical evidence that shows how
the direction of innovation has been influenced after VBP schemes were introduced.
Although both countries are considerable markets in absolute terms, they are relatively
small from a global perspective: Germany accounted for approximately 4.6% and the
United Kingdom for approximately 2.8% of the $1,528.5 billion world pharmaceutical
market in 2024.” Considering availability of drugs launched internationally and time to
access in international comparison is suggestive of how VBP is changing the direction
of innovation received in particular market. The median time difference in availability
between Germany and the United States is 4 months and Germany had fewer drugs
available compared to the United States (80% vs 92% of 599 drugs approved between
2004 and 2018) (Blankart et al., 2022).

Considering the drugs that were not available in either market, in Germany, twice as
many drugs are not available compared to the United States. However, from the drugs
missed in Germany, therapeutic area composition was similar. An exception were or-
phan drugs where 48% compared to 18% were disproportionally marketed in the United

States. Comparing availability and launch times with other European markets and as

2 Authors own calculation based on EFPIA (2025) and IQVIA (2025).
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an effect of the introduction of AMNOG, while overall delays in launch time were de-
creasing, Germany had a 4-month average delay in market launch after the introduction
of AMNOG while availability rates for Germany of drugs launched internationally in-
creased by roughly 6% (Biissgen & Stargardt, 2023).

VBP also interacts with the dynamics of competitive displacement. Absent any value
assessment, the entry of a superior therapy drives down the prices and market shares
of older products, so that value is destroyed mainly where it falls on therapies already
becoming obsolete — typically branded products losing ground to generics (Lichtenberg,
2021). VBP changes this by acting as a selection filter, and the competitor being displaced
need not be a generic: it may be another branded therapy, or even a non-pharmaceutical
intervention. When the new therapy is genuinely superior, VBP identifies and rewards
it, accelerating displacement of the incumbent.

Evidence from the German market illustrates this withholding channel (Blankart &
Stargardt, 2020). Physician adoption of a new drug responds to the publication of its
AMNOG quality rating rather than to the drug's underlying quality, net of observable
drug and physician characteristics, consistent with a negative rating slowing diffusion
independent of whether the drug remains clinically usable. Its market value is unre-
alized through reduced uptake. Since added health benefit ratings are not randomly
assigned, this cannot rule out that unobserved factors correlated with both the rating
and physician behavior contribute to the pattern. Direct evidence on the other half of
the distinction, especially whether patented incumbents are displaced by superior VBP-
selected entrants, remains absent, and we treat it as an open question. The broader
implication is that VBP operates as a signal about where and when market value is real-
ized, not merely whether it exists, which is information that may be relevant to financial

markets.

5 Stock market reactions as Valuation Indicators

For pharmaceutical firms with free trading stocks, stock market reactions to news in
the successive stages of the pharmaceutical life cycle can be interpreted as a signal for
the adjustment of the expected value of the underlying IP. A share price reflects the
firm’s expected future profits. This profit depends on the number of pharmaceutical
inventions that end up being available to patients and generating revenue. News from
different stages of the life cycle provides an update to the market on the probability of
market entry and ultimately whether the IP can be used to generate profits.

Previous studies have analyzed stock market reactions for the announcement of trial

results and FDA approval decisions. Regarding trial results, in particular for phase III

13



clinical trials, when biopharmaceutical firms announce successful trial results, stock
prices typically experience positive abnormal returns on the announcement date. Early
positive trial results announced before a trial’s planned completion (often due to strong
efficacy or safety interim findings) generate substantial positive abnormal returns due
to their unexpected nature. In contrast, trials that successfully meet their primary end-
points at full maturity generate much milder positive abnormal returns and there is a
general upward trend in the firm’s valuations even before such positive news are an-
nounced. In contrast, negative clinical trial announcements (such as failing to meet pri-
mary endpoints, a lack of efficacy, or premature suspension due to safety and adverse
events) inflict severe and immediate negative abnormal returns that persist longer than
positive gains. However, a firm’s drug portfolio size acts as a key buffer against clinical
setbacks. Firms with only up to five drug products are extremely vulnerable to negative
trial results, whereas highly diversified firms (more than 45 products) experience only
small stock price fluctuations following a negative clinical announcement (Budennyy
et al., 2023; Hwang, 2013; Rothenstein et al., 2011; Singh et al., 2022).

Because clinical trial results are already public by the time the FDA issues an ap-
proval, positive regulatory decisions are largely anticipated by the market and rarely
trigger massive, unexpected price spikes for standard drugs. However, negative regula-
tory outcomes result in substantial shareholder wealth destruction that far exceeds the
impact of positive approvals (Abramavicius et al., 2021; Pérez-Rodriguez & Valcarcel,
2012; Sharma & Lacey, 2004).

This literature shows that markets react more strongly to unexpected signals at the
beginning pharmaceutical life cycle, both for clinical trial results and for FDA approval
decisions. This pattern reflects expectations about the value of IP as it advances through
this cycle from the more uncertain clinical trials phase up to the more predictable reg-
ulatory decisions. VBP decisions are then a further step after regulatory approval that
provide signals on the expected revenues from a pharmaceutical and hence the value of
the IP.

6 Empirical Analysis: Stock Market Responses to VBP

Decisions

In the following, we use stock market returns to estimate the effect of a VBP decision
on market value. While the existing literature has focused on stock market responses
to clinical trial results and FDA approvals, reactions to VBP decisions have not yet been
studied. Stock market reactions to VBP decisions are a joint proxy for the market’s

expectation about the VBP decision and the impact these decisions have on expected
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Table 2: VBP Decisions in Germany and England

GBA NICE
decisions decisions
(2011-2025) (2000-2025)

Drugs 262 526
Firms 59 107
Drugs from single portfolio firms 16 64
% positive (added health benefit / recommended) 38.2 82.1
% neutral / negative (no added health benefit / not recommended) 61.8 17.9
% Cancer Drugs Fund — 6.8

Notes: Event-study sample after matching firms to listed stocks and retrieving price data. G-BA: initial resolution per drug; NICE:
appraisals of pharmaceuticals published in the year of each drug's first appraisal. The unit is the resolution (G-BA) or the firm-
decision date (NICE; 39 appraisals involve two listed firms and count once per firm, and 28 firm—-dates combine two appraisals
published on the same day). Outcome shares are shares of outcome-group events: a G-BA resolution with different ratings across
patient groups (53) and a NICE firm-date with recommended and not-recommended patient groups (14 events) count in both groups.
Cancer Drugs Fund recommendations (37 events) are not part of the recommended / not-recommended sample and are expressed
relative to it. Single portfolio firms have one drug in the full G-BA or NICE decision data.

profits of the firm. We use a market model to account for prior movements in firms’
stock prices and to distinguish whether abnormal returns after the VBP decision differed
significantly from the baseline estimated with data from the previous year. Details about
data sources and the empirical strategy used are provided in the Appendix.

Table 2 reports the composition of the analytic sample underlying the event study:
the number of drugs and firms covered under each VBP system, the number of drugs
from firms with a single drug in the decision data, and the distribution of decision out-
comes. The apparent gap between AMNOG's 38.2% positive rate and NICE's 82.1% is not
directly comparable. The NICE figure pools unconditional and optimized recommenda-
tions compared to exclusions from the NHS funding when not recommended. AMNOG
ratings are issued per patient group, and a resolution that rates one patient group as
having an added benefit and another as having none enters both outcome groups (53 of
the 266 German resolutions in our sample; 14 of the 527 English firm-date events). The
shares in the table are therefore shares of outcome-group events, not of resolutions.

Figure 1 shows stock market reactions following value-based pricing decisions in
Germany (Panel a) and England (Panel b). As an outcome, we show the mean abnor-
mal return across events on each trading day before and after the value-based pricing
decision, separated by whether the decision was favorable or not. The ten trading days
before the announcement serve as a test of anticipation effects. Pre- and post-period
coefficients are based on a market model calibration that accounts for how the stock
performed against the market in the year before the event. Both countries exhibit null
results: pre-periods and post-periods show no economically or statistically significant

effects of the VBP decision on the stock market valuation as we do not detect any posi-
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tive or negative abnormal returns. Assuming that market valuation is indicative of the
downstream market value means that the VBP decision is not reflected in a measurable
change to market value of the product under consideration.

We further examine heterogeneity in abnormal returns after VBP decisions by firm
portfolio size, on the assumption that firms with fewer products are more reliant on the
valuation of any single drug and therefore less able to absorb a VBP decision’s impact
within a broader portfolio. We continue to find no significant abnormal returns for both
small and large portfolios in either Germany or England. Point estimates are similar in

magnitude across portfolio sizes.

7 What the Signal Tells Us about VBP System Design

After trial results and regulatory approval, VBP decisions are the last information that
signals the value of pharmaceutical IP. While previous studies have documented that
markets react to news about trial results and regulatory approval, we find no stock
market reactions to VBP decisions. Against the backdrop that also for trial results and
regulatory approval decisions reactions from stock markets were stronger for unex-
pected news, the null-result for stock market reactions to VBP decisions can be seen
as evidence for the transparency of VBP processes. Indeed, the German AMNOG and
the English NICE processes rely primarily on data already known to informed market
participants, even when some of it remains formally confidential, at the time of starting
the process.

Transparent VBP procedures can shape innovation since firms can build expecta-
tions on the value of their IP as they also do with respect to regulatory approvals. While
the dynamic efficiency of VBP schemes is still discussed in the literature (Garrison et
al., 2023), understanding how R&D activities are shaped by VBP incentives therefore
matters. While current VBP systems include exceptions that allow for high monetary
incentives in the development of pharmaceuticals in specific target areas such as pe-
diatrics, orphan drugs or cancer drugs, the R&D incentives could also be guided by
developing specific VBP schemes targeted to these groups.

VBP decisions have spillover effects on other systems that use reference prices to
VBP systems, although VBP is only explicitly used in a small number of health care
systems. The indirect effect of VBP decisions on pricing in other countries implies that
the importance of these decisions for the firms and the respective strategic decisions
go beyond the initial target market. Therefore, the absence of market reactions to VBP
decisions cannot be driven by the low impact these decisions have on expected profits.

Since VBP schemes assign benefits transparently, the design of the schemes can affect
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Figure 1:

Abnormal stock market returns around value-based pricing decisions

(a) Germany: G-BA added benefit ratings, 2012-2025
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(b) England: NICE technology appraisals, 2000-2025
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preferences of firms towards market entry. Social preferences on which type of inno-
vation to reward shape which novel drugs are available in countries with VBP schemes
but also shape which type of novel drugs are available in countries that refer to the VBP
outcome in their reference pricing.

To represent population preferences more fairly outside the main VBP countries,
VBP needs to be applied in more countries. While not all countries will be able or will-
ing to afford a thorough system like the German AMNOG or the English NICE, there
can be intermediate steps for example, within a unified European scheme (Dubois, 2025).
Revenues from Europe, however, are only a fraction of total revenue for globally active
pharmaceutical firms. Since global VBP is neither practical nor desirable, adopting in-
dependent value assessments elsewhere could provide important guidance for future
R&D development. Because U.S. policy is currently pursuing implicit reference pricing

through MFN pricing, it will instead increase the importance of the existing schemes.

8 Conclusion

This paper asked what value-based pricing does to the value of pharmaceutical intellec-
tual property once a drug has cleared regulatory approval, distinguishing two channels:
how much of a therapy's value the innovator can appropriate and which direction R&D
investment is steered toward. To test whether these effects are visible to financial mar-
kets, we estimated abnormal returns compared to stock market indices around German
added health benefit ratings and English NICE recommendations, finding no significant
reaction in either country or at either end of the portfolio-size distribution.

We read this null result as evidence of transparency rather than irrelevance. Both
AMNOG and NICE decisions are built on clinical and regulatory information that is
already known to informed market participants by the time a formal decision is an-
nounced, so the decision itself adds little the market did not already expect. This null
result does not mean VBP leaves market value untouched: German added health benefit
ratings scale price premiums substantially compared to a no-benefit rating, and English
NICE decisions currently leave manufacturers with a share of value well above the 20%
consistent with maximizing long-term population health. VBP reallocates value and
shapes where and how fast drugs reach patients; it just does so predictably enough that
none of this arrives as news at the moment of decision. For IP strategy, the reassurance
is qualified: transparency that keeps a domestic VBP decision from surprising investors
also makes it exportable, since foreign VBP-set prices can enter reference-pricing bas-
kets used elsewhere, including prospectively in the U.S. Our event study results speak to

the immediate, visible reaction of publicly listed firms and cannot distinguish temporary
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volatility from permanent value effects or attribute patient welfare.

The transparency in VBP decisions can be leveraged to strengthen innovation in-
centives while keeping health care costs low. Contrary to cost-based approaches, value
can be defined, assessed and priced by the regulator transparently without the need for
additional data only observable to firms. Current VBP approaches do, however, rely
on retrospective assessment of benefits. In the future, more weight can be put on real-
world benefit assessment under pay for performance contracts that allow adjusting the

value-based price to the realized benefits in the patient population.
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Appendix: Estimating stock market returns from Value-

Based Pricing Decisions in England and Germany

This appendix documents how we constructed the event-study dataset and the empirical
strategy used to estimate stock market reactions to VBP decisions in England and Ger-
many. We describe the three data sources (G-BA resolutions, NICE appraisals, and daily
stock data), the linking procedure, and the market-model specification used to isolate

abnormal returns.
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Germany and England VBP decision data

For Germany, our dataset comprises all G-BA resolutions published between December
2011 and September 2025. As a data source, we use the published xml dataset that
includes all G-BA resolutions. We include the G-BA's initial resolutions in the analysis,
as these represent the first public assessment of a drug's added clinical benefit following
market entry.

The G-BA assigns one of several possible benefit assessment categories as the fi-
nal outcome of the VBP decision that informs subsequent price negotiations. To obtain
a categorization of added vs. non added benefit that may inform stock market valua-
tion, we use the categories “minor”, “considerable”, “major”, and “considered proven” as
signals that the drug provides an added benefit compared with the comparison therapy.
We exclude decisions with a “non-quantifiable benefit” rating (56 resolutions with stock
data) from the analysis. In these cases the G-BA concludes that an added benefit exists
but cannot be classified into the given categories based on the available evidence, often
asking for a subsequent assessment, so the rating carries no clear positive or negative
signal about the drug’s value. We assign the categories “considered not proven,” “less
benefit,” and “not proven” to indicate that no added benefit has been shown. Ratings are
issued per patient group within a resolution. A resolution whose patient groups receive
different ratings is included in both outcome groups with the same stock price series;
as a robustness check, we drop these resolutions, but results remain unaffected. When
a firm receives several resolutions on the same G-BA meeting date, these are collapsed
into one event for that firm and date, since the stock price reaction cannot be attributed
to a single drug.

Our England dataset comprises NICE technology appraisals of pharmaceuticals pub-
lished between May 2000 and August 2025 based on a publicly available file that includes
all technology appraisals and the published reports of the single appraisals.” Mirroring
the German sample, we keep for each drug only the appraisals published in the year
of its first appraisal; later appraisals of the same drug for additional indications are
not included. Appraisals of medical devices, procedures, and other non-pharmaceutical
technologies are excluded.

NICE classifies the recommendation in different categories. We focus on recom-
mended (routine) and not-recommended decisions. We consider optimized recommen-

dations that consider the drug cost-effective but restrict use to specific patient sub-

3Single technology appraisals are available from https://www.nice.org.uk/what-nice-does/
our-guidance/about-technology-appraisal-guidance, last accessed August 21, 2026. The technol-
ogy appraisal database was downloaded from https://www.nice.org.uk/what-nice-does/our-guidance/
about-technology-appraisal-guidance/technology-appraisal-data-appraisal-recommendations, last
accessed August 21, 2026.
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groups, particular dosing regimens, or use alongside companion diagnostics to improve
cost-effectiveness; we classify these as recommended. In a robustness check, we exclude
those optimized decisions.

We categorize cancer treatments by whether these were made as Cancer Drugs Fund
(CDF) recommendation, considering that higher uncertainty about (cost-)effectiveness
is accepted and drugs may provisionally receive coverage to collect further evidence. We
excluded managed access recommendations (for non-cancer treatments) or recommen-
dations made for “only in research”. In addition, the data set includes cases in which
the appraisal process was terminated for various reasons. We restrict the sample to
drugs that received either a recommendation or a not recommended decision. An ap-
praisal that recommends the drug for some patient groups and not for others contributes
to both groups (14 firm-date events). The event unit is the firm—decision date: 39 ap-
praisals involve two listed firms and enter once per firm, and 28 firm-dates combine two
appraisals published on the same day, since the stock price reaction cannot be attributed

to a single appraisal.

Stock Data / Returns

Using the firm name, we retrieve the firm’s stock ticker on the exchange where it is
listed. We excluded 113 appraisal rows (103 drugs) in England and 91 firm-date events
(30 with and 61 without added benefit) in Germany without a public listing, or for which
we could not identify a matching ticker. A further 22 German events (8 added benefit, 14
no added benefit) and 55 English events (44 recommended, 11 not recommended) were
dropped because no price data could be retrieved or fewer than 100 estimation-window
observations were available. For each ticker, we retrieve the corresponding national
stock market index, for example S&P 500 in the U.S. for Pfizer (stock market ticker:
GSPC). The national stock market index serves as benchmark against which abnormal
returns are calculated.

We obtained daily stock prices and corresponding market index data from Yahoo
Finance using the quantmod package (version 0.4.29) (Ryan & Ulrich, 2007), downloaded
July 28, 2026 in R. For each event, we collected data from the year before and 15 calendar
days after the decision date. Daily returns are computed from prices and index levels
using the quantmod Delt() function, rendering the stock and index series unitless
and scale-independent. The abnormal return for each day is defined as the stock return

minus the return predicted by the firm's estimated relationship with its market index.
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Empirical Strategy

We employ a market model event study framework to isolate the abnormal stock price
movement attributable to VBP decisions in England and Germany from confounding
factors (Corrado, 2011). Building on existing estimation techniques (Hwang, 2013), we
use an estimation window of one year of trading days from day 252 to day 11 prior to the
VBP decision date. We separate this period from the event window by a buffer period
(days 10 to 1 prior to the decision) to prevent anticipation effects or information leakage
from contaminating the normal-return benchmark. First, we estimate a firm-specific
normal return model from pre-event data. Second, the approach tests whether observed
returns during the event window deviate significantly from this normal benchmark.
Consider Sanofi's dupilumab, which received a G-BA added health benefit rating on May
17, 2018: we take Sanofi's daily stock returns and the relevant index for its home listing
(CAC 40 on Euronext Paris) from 252 to 11 trading days before the decision to estimate
how Sanofi's stock normally co-moves with the French market, then ask whether its
actual return on and around the decision date departs from what that relationship would
predict. Formally, for each firm-drug pair, we estimate a market model via ordinary

least squares (Panattoni, 2011):

Ri; = a; + BiRy,; + €; (1)

where R;,is the daily stock return, R, ,is the daily return of the firm's home-market
index, and @;and B;are firm-specific parameters. Estimating ; per firm allows each
stock's sensitivity to its market to vary. Events with fewer than 100 trading-day ob-
servations in the estimation window are excluded, as parameter estimates would be

unreliably precise. The abnormal return on each event day is computed as:

ARi,t = Ri,t - (az +B\iRm,t) (2)

We regress the abnormal return of each drug-firm pair on the event dummies around

the event date such that we estimate:

10
ARy = ) yal(t = d) +u, (3)
d=-10

where each coefficient y, represents the mean abnormal return on event day d, esti-
mated across all events. Under the null hypothesis of no decision effect, all coefficients
should be statistically indistinguishable from zero. If the market reacts to the VBP de-
cision, we expect abnormal returns to depart from zero, most likely on day zero (the

decision date) or in the days immediately following (1 to 10 days after the decision).
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The magnitude and timing of these coeflicients reveal whether the market reaction is
immediate and sharp. The regression provides a pre-event placebo test: day 10 to day 1
before the decision date should show no systematic abnormality if the market model is
well-calibrated and if there is no information leakage before the official decision date.
Standard errors are clustered at the event level.

We explore heterogeneity in market responses by a firm’s portfolio size subject to
VBP decisions. Diversified large-cap pharmaceutical firms with large drugs portfolios
face attenuated abnormal returns because any single drug's reimbursement outcome is
diluted across a large portfolio; a negative decision on one asset is less material to overall
firm value than the same decision on a single-product biotech. Portfolio size is proxied
by the number of distinct drugs a firm has in the full G-BA or NICE decision data before
the restriction to listed firms; firms with one drug form the small-portfolio group.

We interpret abnormal returns as the market’s contemporaneous assessment of de-
cision impact, conditional on publicly available information at that time. We do not
attempt to infer the “true” economic value of reimbursement decisions; such inference
would require long-run data on actual clinical uptake, revenue, and competitive dy-
namics, and lies beyond the scope of this study. Our analysis is limited to publicly listed
firms on stock markets and excludes smaller private firms and non-profit research in-
stitutions. Finally, the event study captures the immediate market reaction and cannot
distinguish between permanent value destruction and temporary volatility that resolves
over subsequent quarters, nor can it speak to welfare implications for patients or health

systems.
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