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Abstract: Designed to reward innovation, patent protection often leads to high drug prices that make life-saving 
medicines unaffordable for patients. This tension further increases patent infringement and invalidation to reduce 
prices, particularly in developing countries. The situation is serious for treatments that require multiple drugs 
owned by different firms with numerous patents, notably for HIV. I study the impact of the first joint licensing 
platform for drug bundling, the Medicines Patent Pool, on global drug diffusion and innovation. The pool allows 
generic firms worldwide to license drug bundles cheaply and conveniently for sales in a set of developing 
countries. I construct a novel dataset from licensing contracts, public procurement, clinical trials, and drug 
approvals. Using difference-in-differences methods, I find robust evidence that the pool leads to a substantial 
increase in the generic supply of drugs purchased. In addition, branded-drug makers and other entities, such as 
public institutions, respond to the pool by increasing the number of new clinical trials. The R&D input increase is 
accompanied by increases in generic drug product approvals. Finally, I estimate a structural model to quantify 
welfare gains and simulate counterfactuals. The benefit to consumers and firms far exceeds the associated costs. 
 
1. Introduction  

Intended to reward innovation, patents can also impede the diffusion of affordable generic drugs and the 
development of new formulations. A patent owner has the right to exclude others from using and selling an 
invention for roughly two decades. In principle, patent licensing allows a manufacturer to produce and sell a drug 
by paying royalties to the patent holder. In practice, however, each drug can be covered by hundreds of patents, 
which creates serious barriers to generic licensing (Hemphill and Sampat, 2012).2 This situation is particularly 
severe in developing countries, where many drugs remain unaffordable and unavailable decades after their initial 
approvals (Kremer, 2002; Cockburn et al., 2016).3 When such drugs are available, countries can achieve 
substantial welfare gains (Azomahou et al., 2016).  

The tradeoff between patent protection and access to medicines can result in negative consequences to 
both patients and firms. One notable illustration of the consequences is the distribution and development of drugs 
to treat acquired immunodeficiency syndrome (AIDS) caused by the human immunodeficiency virus (HIV). 
Standard treatments require the bundling of multiple drugs (i.e., cocktails) taken daily, of which each drug can be 
owned by a different firm. As of 2017, only about 59% of the 37 million people living with HIV worldwide had 
access to HIV drugs. The lack of a stable supply of drugs and fixed-dose cocktail pills make it difficult for 
patients to adhere to the course of medical treatment, which further accelerates antimicrobial resistance. In 
response, governments and generic drug firms in developing countries infringe on and invalidate patents, which 
can further reduce innovation incentives.  

In this paper, I study the effects of patent pools, which are institutions designed to ameliorate the tension 
between patent protection and the diffusion of technologies. As depicted in Figure 1, patent pools are joint 
licensing platforms that typically gather complementary patents from many patent owners and provide “one-stop 
shopping” to manufacturers. Historically, patent pools were commonly used in many sectors, including aircraft, 
railways, and radio (Lerner and Tirole, 2004). Patent pools disappeared after World War II because of regulatory 
changes and were revived in the late 1990s to spur the development of information and communication 
technologies. Although there is growing interest among practitioners and the U.S. Patent and Trademark Office in 
creating biomedical patent pools (Clark et al., 2000), progress has been slow in this sector.  

This paper investigates the first modern biomedical patent pool, the Medicines Patent Pool (MPP), which 
allows access to a set of HIV-related drug patents from multi-national firms with the goal of fostering the 
diffusion of generic drugs to developing countries and spurring innovation of new drugs. The MPP is a United 
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2 Generic firms have comparative advantage in producing low-cost new cocktails. Before patent enforcement in developing 
countries, Cipla created the first qualified single-pill HIV cocktail in 2001 for $350 per patient-year, whereas the prices for 
the three standalone drugs were above $10,000. The prices dropped to $140 per year after more generic entry (Hoen, 2016).  
3 Generic HIV drugs cost at least $200 per patient per year in the early 2000s, which was unaffordable in low-income 
countries that had average per capita health spending of $23 (Tirole, 2006).  
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Nations-backed non-profit organization founded in July 2010 in Geneva, Switzerland. The pool is an independent 
platform designed to facilitate generic licensing for all patents on pooled drugs in sales territories specified in the 
license. These MPP licenses cannot be used for sales in high-income countries. The pool targeted drugs for HIV 
at the early stage of its establishment, expanded to cover Hepatitis C and tuberculosis in late 2015, and is working 
on adding other disease areas. This pool offers a chance to study biomedical patent pool designs more broadly.  

An illustrative example suggests that the MPP accelerates generic entry and new drug creation. A new 
compound, dolutegravir (DTG), was first approved in the U.S. in August 2013 and was added to the MPP in 
March 2014. Over a hundred patents on DTG were licensed from the pool by the generic firm Mylan in July 
2014. The first DTG-based three-drug single-pill cocktail (TLD) made by Mylan was approved in 2017 for sales 
in developing countries; four other generic firms also obtained MPP licenses and drug approvals in 2018. Without 
the MPP, this process typically takes over a decade (Cockburn et al., 2016).  

A patent pool can affect static efficiency (i.e., deadweight loss) and dynamic efficiency (i.e., innovation 
incentives) through different mechanisms. It can improve static welfare by addressing three economic problems: 
(1) transaction costs stemming from numerous patent negotiations with multiple drug owners; (2) hold-up 
problems where one failed negotiation is sufficient to prevent distribution of a generic cocktail; and (3) double-
markup problems where downstream firms can also exert market power. The impact of a patent pool on dynamic 
efficiency is less clear. A pool can spur new drug creation from branded or downstream firms by reducing 
transaction and litigation costs, generating royalty revenue for branded firms which place drugs in the pool, and 
enabling development of new products through broader licensing. However, a pool can stifle innovation with 
antitrust concerns of price-fixing and restrictive licensing terms that deter licensees from developing new 
products. Hence, the effect of a patent pool on R&D is ambiguous, underscoring the need for empirical analysis.  

I investigate how the MPP affect static and dynamic welfare. First, I ask whether the MPP increases the 
share of generic drug purchases in developing countries. Second, I examine how firms adjust R&D in response to 
the pool. Third, I estimate a static structural model to quantify welfare gains and simulate counterfactuals.  

To examine how the MPP affects generic drug diffusion, I use the arguably exogenous variation in the 
timing of when a drug is included in the pool and thus available for generic licensing for sales in a given territory. 
I construct a novel dataset of drug sales in developing countries and use the generic share of HIV drug purchases 
as the main outcome variable. The pool-inclusion timing is driven by factors independent of changes in the 
outcomes of interest, such as firms’ attitudes and administrative efficiency. Critically, I show that the timing is not 
determined by demand-side factors such as HIV prevalence and death rates. Because drugs are added to the pool 
at different times for different sales territories, I exploit variation regarding when a drug is added to the pool for a 
country and the impact on changes in the drug-country level share of generic drug purchases. Adding a drug in the 
MPP for a country increases generic drug share by about seven percentage points in that country, a result that is 
robust across various tests. I support the identifying assumptions using event studies, regression tests, and 
interviews which all indicate that the timing of entry to the MPP is exogenous to my outcomes of interest.  

To further understand how firms strategically react to the MPP, I construct data from all U.S.-registered 
global clinical trials of HIV drugs and HIV drug approvals by the two largest global drug approval agencies. The 
MPP can spur innovation if it creates a pro-competitive licensing environment for diffusion-oriented innovation. 
My analysis of clinical trials data indicates that the MPP increases follow-on innovation. Once a compound enters 
the pool, new clinical trials increase for drugs that include the compound and more firms participate in these 
trials. In particular, firms outside the pool increase late-stage trials to develop drug cocktails that include pooled 
compounds, and firms inside the pool invest more in new compound development. Post-approval trials that focus 
on long-term effects are shifted from pool insiders to pool outsiders. Furthermore, MPP-included compounds 
result in more new drug product approvals, especially of generic drugs approved for sales in developing countries. 
These new products can be licensed back to branded firms and thus also benefit developed countries.  

Finally, I estimate the welfare impact and cost-effectiveness of the pool. Specifically, I estimate a nested 
discrete choice model for the demand side, taking into consideration that HIV drugs are more substitutable within 
the same drug class, which are science-based measures of similarity used for drug regimen recommendations. I 
estimate the supply side in two broad cases: marginal cost pricing and Bertrand-Nash oligopolistic pricing. Both 
cases are motivated by and consistent with my previous findings that the MPP increases generic drug access 
without dampening innovation incentives. My counterfactual simulation of the no-MPP case suggests that the 
pool increases social welfare substantially over its first seven years of establishment. The MPP reduces marginal 
costs and results in consumer surplus gains of $0.7-1.4 billion (8.6-18.9% increases) across market structure 
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assumptions. The MPP-induced rises in sales can also increase producer surplus by up to $181 million (a 4.5% 
increase). The total welfare gains far exceed the pool’s total operating cost of $33 million during the same period. 
 
2. Literature and Contribution 

This paper contributes to three strands of literature. First, I extend research on innovation and the 
economy by studying a market-based institution designed to balance patent protection and access to medicines, 
particularly for treatments that require drug bundling. Prior studies find that innovation responds positively to 
expected profit (Acemoglu and Linn, 2004; Dubois et al., 2015).4 In the global setting, ex ante analyses find 
patent enforcement can result in large welfare loss (Chaudhuri et al., 2006). Ex post studies find little impact of 
drug patents on prices and sales (Duggan et al., 2016), and price controls and compulsory licensing increase 
patented drug access (Kyle and Qian, 2014). However, policies have limited impact to sustainably scale up drug 
diffusion and R&D for diseases primarily affecting low-income countries. Similarly, in developed countries, 
patents can create hurdles to develop treatments that need inter-firm technology sharing (Heller and Eisenberg, 
1998). The welfare effects of drug cocktails are ambiguous in merger simulations (Song et al., 2017), one of the 
inter-firm strategies closest to forming a patent pool. This paper provides a first evaluation of whether a market-
based institution can balance diffusion and innovation cost-effectively.  

Second, this paper contributes to the patent pool literature as the first empirical analysis of a biomedical 
patent pool. Existing studies on patent pools are mostly theoretical. Early work emphasizes the importance of 
pooling complements (Shapiro, 2001; Lerner and Tirole, 2004). A growing theoretical literature studies patent 
pools with both complementary and substitutable patents (Lerner and Tirole, 2015; Rey and Tirole, 2019). 
However, many theoretical predictions are difficult to test empirically, especially when measuring the degree of 
substitutability by ex post prices or litigation, which can be endogenous to the pool. To overcome this difficulty, I 
use drug classification as an ex ante measure of substitutability to explore the design and structure of the patent 
pool. In addition, empirical studies on patent pools are either historical (Lampe and Moser, 2013, 2015) or focus 
on modern software standards (Lerner et al., 2007). The lack of detailed historical data can lead to under-
estimated welfare effects, and it is difficult even to measure diffusion for software patent pools. I overcome these 
hurdles by utilizing the transparency of the MPP and compiling rich data from the biomedical sector.  

Third, my paper adds to research on the sharing economy with a business-to-business platform. A patent 
pool is an example of co-marketing arrangements (i.e., platforms) that facilitate sharing, including content 
bundling by cable operators and music performance rights licensed by streaming platforms (Lerner and Tirole, 
2004; Gilbert, 2017). Whether such platforms can be welfare-enhancing depends on the institutional design, either 
in traditional or digital sectors (Ostrom, 1990; Aguiar and Waldfogel, 2018). Evaluating the impact of these 
institutions is challenging and often relies on individual-based measures of research outputs such as citation and 
publication (Furman and Stern, 2011). However, we have limited understanding of business-to-business platforms 
and how they affect firm-based economic activities in inputs and outputs. The MPP as a joint licensing platform 
targeting leading diseases with large markets provides a valuable setting to study, which can inform the design of 
patent pools or R&D platforms in life sciences and the increasingly popular bundling arrangements more broadly.  
 
3. Background: HIV drug cocktails & the Medicines Patent Pool (MPP)  

The specific context of HIV and drug cocktail treatment partly explain how the MPP become the first-
ever biomedical patent pool. Modern medicines rapidly progress in the 20th century, including medicines for 
infectious diseases. As the most recent pandemic, AIDS turned from lethal to chronical only after the discovery of 
cocktail treatment in mid-90s. Since then, cocktail treatments are also used for other diseases including Hepatitis 
C, tuberculosis, antibiotics, and certain cancers. Although not historically used in the biomedical sector, the 
prevalence of HIV, the lack of a cure, and the extensive patents associated with cocktail treatments provide a 
testing ground for a patent pool to reduce intellectual property (IP) issues in global health.  

The MPP aims to use market-based mechanisms to resolve coordination failure in the global drug supply 
chain, to spur generic licensing of patented drugs for sales in developing markets, and to avoid infringement or 
compulsory licensing. As illustrated in Figure 2, the MPP negotiates with branded firms for drug licenses on HIV 
and related illnesses. These licenses enable generic firms to develop new drugs, including fixed-dose cocktails 
and pediatric formulations. Generic firms can license a set of drugs from the pool at once, and all patents on the 

 
4 The impacts of patents on innovation are mixed in empirical analyses (Williams, 2013; Sampat and Williams, 2019). 
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set of drugs in the sales territory are included. Royalty rates are typically set at no more than 5% of revenue. 
Competition among generic firms can bring down prices and scale up drug access.  

By the end of 2017, the MPP provided eligible licensing for 10 compounds covering four of the six HIV 
drug classes, and four out of the nine branded HIV drug providers had joined the MPP. Figure 3 depicts the MPP 
sales territories. The generic drug market in developing countries is fairly competitive, with the largest generic 
firms based in India, China, Brazil, and South Africa. Many sub-Saharan African countries lack local production 
and rely on sales from large global generic firms. To assure branded firms that the intention of the MPP is to 
increase generic drug access in resource-limited countries, MPP licenses cannot be used for drug sales in high-
income countries, and such activities need independent licensing outside the pool.  
 There are three types of firms with different incentives to interact with the MPP: generic firms, branded 
firms in the pool, and firms outside the pool. Generic firms can utilize the MPP to overcome entry barriers. Given 
the specific context of HIV therapy, high prices of patented compounds may deter generic firms from negotiating 
licenses with branded firms. Thus, qualified generic firms can access pooled compounds with reduced licensing 
costs and obtain more and faster approvals of drugs with pooled compounds. In this type of market, prices are 
unlikely to fall until multiple firms begin to compete. At the same time, branded firms in the MPP can benefit. 
Besides reducing administrative costs in licensing to generic firms, branded firms can use the pool to monitor 
compliance of licensees’ sales behaviors and have an option to license back patentable improvements developed 
by the licensees. It is worth noting that many branded firms are proactive in advancing drug access in developing 
countries, but it is difficult to set up marketing and sales teams in those countries. Although a pool with price caps 
on royalty rates can be pro-competitive even with substitutable technologies, how firms would behave is 
ambiguous in theory and requires careful empirical work (Rey and Tirole, 2019).  
 
4. Conclusion & Discussion  

I find that the first joint licensing platform in medicine, the MPP, increases the diffusion of affordable 
generic versions of pool-associated drugs by about seven percentage points. In addition, the pool also fosters a 
pro-competitive environment with R&D increases in both follow-on clinical trials and drug approvals. Overall, 
the MPP increases welfare by lowering the costs of licensing and offers new channels of marketing in previously 
underdeveloped markets.  

This paper has multiple implications for innovation, antitrust policy, and firm strategies, particularly 
given the ongoing expansion of the MPP and the increasing intention to use patent pools in biomedical sciences. 
First, branded firms can use patent pools to collaboratively expand the global market and reduce costs. Second, 
effective technology diffusion involves detailed licensing designs that allow for broad use of patents and the 
preservation of licensor’s rights in the preferred sales territory. Third, a patent pool can be an institutional 
innovation to align public and private interests to increase profits and improve welfare.   
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Figures 

 
Figure 1: Graphical Structure of the Licensing Market without and with a Patent Pool 

 

 
Figure 2: Licensing Structure for the Medicines Patent Pool 

 

 
Figure 3: Geographic Penetration of the MPP Overall Sales Territories (# compound-years)  
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