
 

 

 
 

 

 

5 Advancing Innovation and 
Access to Medicines 
The Achievements and Unrealized Potential 
of the Product Development Partnership 
Model 

Marcela Fogaça Vieira, Ryan Kimmitt, 
Danielle Navarro, Anna Bezruki and Suerie Moon 

Introduction: Partnerships and the Global Pharmaceutical 
Research and Development System 
When the Sustainable Development Goals (SDGs) were agreed in 2015, Goal 
3 called upon the world to “ensure healthy lives and promote well-being for all.” 
Achieving this ambitious objective depends, in part, on the development of and 
access to health technologies such as drugs, diagnostics, vaccines and medical 
devices (hereinafter referred to either as “health technologies” or “medicines”). 
Specific targets for SDG 3 include providing access to medicines (Target 3.8) and 
supporting research and development (R&D) for “diseases that primarily affect 
developing countries” (Target 3.b) (United Nations n. d.). The COVID-19 pan-
demic is a remainder to the world of what has long been recognized in the health 
community – that access to medicines is essential for health (WHA 60.29, World 
Health Assembly 2007). 

Health technologies are not ordinary consumer goods but rather essential 
goods, just like food and water. However, current systems for the R&D and 
delivery of medicines do not meet the needs of most of the world’s population. 
Nearly 2 billion people lack access to essential medicines (WHO 2017) and about 
90 million people globally are pushed below the poverty line each year due to 
health care expenditure (WHO 2020b). The World Health Organization (WHO) 
estimates that more than 1.7 billion people every year require treatment for at least 
one neglected tropical disease (WHO 2020a). 

The pharmaceutical R&D system that has emerged over the past century – and 
been globalized in part through the World Trade Organization and its Agreement 
on Trade-Related Aspects of Intellectual Property Rights (TRIPS) – is based on 
intellectual property rights, which provide a time-limited monopoly to the rights-
holder. Firms are expected to invest in R&D and later recoup those investments 
through product sales. Potential market size and profitability drives R&D priori-
ties and investment, and firms can charge the highest price the market (or state 
regulator) will bear during the monopoly period. This system promotes R&D 
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investment in lucrative areas where product development risk is manageable, but 
neglects diseases where the risk is too high and/or the market is too small. High 
prices are built into the system by design. This traditional approach to R&D does 
not deliver affordable, relevant innovation for low- and middle-income countries 
(LMICs). The challenges for high-income countries are also increasingly clear; 
high prices of new medicines are straining the sustainability of health systems 
and restricting access, even in the wealthiest countries (Morgan et al. 2020). 
Furthermore, there is insufficient R&D investment for novel antibiotics, outbreak-
prone diseases (“pathogens of pandemic potential”), and many rare and/or pediat-
ric diseases that affect all countries. 

The question has arisen as to whether different approaches to organizing, 
financing or incentivizing R&D – sometimes referred to as “alternative” or “new” 
business models of R&D – can address some of the shortcomings of this tradi-
tional approach (Suleman et al. 2020). One area where there has been signifi-
cant experimentation in alternative business models is that of neglected diseases 
(also known as neglected tropical diseases or poverty-related neglected diseases), 
which predominantly affect people in LMICs. It has long been recognized that 
commercial R&D models did not and would not generate innovative health tech-
nologies for these diseases because the market incentive is inadequate to do so 
(Trouiller et al. 2001). Thus, approximately two dozen public-private product 
development partnerships (PDPs) were founded around the turn of the millennium 
to spur R&D into medicines for neglected diseases, such as malaria or sleeping 
sickness. While PDPs constitute an important category within the larger universe 
of health partnerships, their impact has been less extensively studied than those of 
global financing initiatives, such as the Global Fund to Fight AIDS, Tuberculosis 
and Malaria and Gavi, the Vaccine Alliance. However, with at least two decades 
of experience with PDPs, there is now a sizeable body of evidence to assess their 
effectiveness. 

While there is significant variation in how they operate, a PDP is usually a 
non-profit organization with a separate and distinct legal identity that enables col-
laboration to advance the R&D of drugs, vaccines, diagnostics and other health 
technologies directed at unmet health needs. PDPs are generally funded by public 
and philanthropic contributions, which allows R&D to focus on health rather than 
market outcomes. PDPs usually bring together academic, government, industry 
and philanthropic actors to jointly develop new health technologies. Usually, they 
do not conduct R&D activities in-house but rather operate as “system integra-
tors” that coordinate several partners who perform these activities (Munoz et al. 
2015). A common objective among PDPs is to produce new health technologies 
that meet the following characteristics: “effective, high quality, acceptable to the 
target group, and available at an affordable price” (Munoz et al. 2015) with afford-
ability and accessibility concerns built early into the R&D process. 

The remainder of this chapter assesses PDPs’ effectiveness, according to the 
five pathways of the typology discussed in Chapter 1 in this volume. There is a 
growing body of literature about PDPs, focusing on specific organizations, target 
diseases, projects and products, as well as how they operate, their funding and 
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governance structure, among many other aspects (Munoz et al. 2015; Moran et 
al. 2010; Moran et al. 2005; Policy Cures Research n. d.). We draw on this litera-
ture to summarize PDPs’ effectiveness in terms of goal attainment (Pathway 1) 
and their impact on affected populations (Pathway 4); in terms of refilling empty 
development pipelines and bringing new products successfully through the long, 
costly and risky process of medicine development to reach patients. We then con-
sider whether PDPs have demonstrated effectiveness in terms of creating value 
for partners (Pathway 2) and improving collaboration between them (Pathway 3), 
for example, by mobilizing resources or offering partners incentives to collabo-
rate. We then turn to the Pathway 5 question of whether PDPs have influenced 
institutions outside the partnerships, for which we draw on a recent study (Moon, 
Vieira and Kimmitt 2020) comparing the costs and efficiency of PDPs against the 
traditional model of commercial product development. Specifically, we assess the 
extent to which PDPs are seen as self-contained exceptions to the rule that should 
be applied only in certain cases, or as a more disruptive business model that can 
address growing concerns that the traditional business model is unable to fully 
meet societal needs. 

This chapter uses a mixed-methods approach to analyze the effectiveness of 
PDPs. Literature reviews had previously been conducted by the authors on a num-
ber of the topics mentioned here, e.g., PDPs (Navarro and Moon 2019), costs 
(Vieira and Moon 2020), timeframes and success rates of traditional pharmaceuti-
cal R&D (Kimmitt et al. 2020). We also collected and analyzed quantitative data 
(on costs, timeframes and attrition rates gathered through surveys) and qualita-
tive data (gathered through interviews) on non-commercial R&D initiatives for 
a separate study prior to the writing of this chapter (Moon, Vieira and Kimmitt 
2020). We draw on these literature reviews and original data sources to analyze 
the effectiveness of PDPs under the framework discussed in Chapter 1 of this vol-
ume. We offer more detailed descriptions of the methodology relevant to sections 
3 and 4 at the start of those sections below. 

Goal Attainment and Impact on Affected Populations 

After two decades, PDPs as a group have demonstrated that it is possible to 
develop medicines through alternative business models, as evidenced by signifi-
cant increases in funding for neglected diseases R&D, a renewed pipeline and a 
number of new medicines now reaching patients. 

Global funding for neglected diseases R&D has grown substantially in recent 
decades. It was up 38 percent in 2018, at USD 4.07 billion (Policy Cures Research 
n. d.), compared with just USD 2.95 billion in 2007 (Policy Cures Research 
2020b), when tracking began. Yet, it still remains a small fraction of the total 
global investment in pharmaceutical R&D, which was estimated at USD 181 bil-
lion in 2018 (Statista 2020). A breakdown of total global funding for neglected 
disease R&D between 2007 and 2018 shows that, of an estimated USD 44.9 bil-
lion, the largest proportion came from public (67 percent) and philanthropic (19 
percent) sources, with industry accounting for 14 percent. For comparison, in 
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2007, the proportions were public (70 percent), philanthropic (22 percent) and 
industry (8 percent) (Policy Cures Research 2020b). Sources of PDP funding have 
thus consistently been driven largely by public and philanthropic organizations.1 

PDPs receive a relatively small proportion of the total R&D funding for 
neglected diseases, accounting for 13.5 percent of the total (USD 553 million) in 
2018 (Policy Cures Research 2020b). Total funding directed to PDPs themselves 
has remained relatively stable or even decreased proportionally to other recipi-
ent types. The growing global investment in overall R&D for neglected diseases 
indicates growing interest in developing medicines for these diseases and greater 
involvement from other actors in the field, such as academics.2 In turn, the num-
ber of health technologies under development for neglected diseases has grown 
significantly in the past two decades. A 2005 analysis found that 75 percent of 63 
projects for the development of health technologies for neglected diseases were 
led by PDPs (Moran et al. 2005). A 2015 analysis found a significant increase – 
with 485 product candidates in the pipeline, 58 percent of them had come from 
PDPs and other public-private partnerships (Policy Cures 2015). While there was 
a decline in the proportion of total products under development by PDPs, there 
was an increase in the absolute number of projects from PDPs as well as a greater 
involvement of other actors. As of August 2019, there were 585 products in the 
pipeline (Policy Cures Research 2019). This increase in the development of health 
technologies for neglected diseases has been called a “remarkable quiet revolu-
tion” “that could dramatically improve the way we prevent, treat and diagnose 
neglected diseases” (Policy Cures 2015), potentially saving millions of lives and 
promoting the well-being of many more. 

As the R&D process is long, often extending over more than a decade, it has 
only recently been possible to assess how effective PDPs have been in actually 
bringing products to market. PDPs have demonstrated it is possible to develop 
medicines through alternative business models as evidenced by the growing list 
of products that have successfully been developed (see Table 5.1). 

PDPs have not only developed products but the features of these products are 
an important aspect of their effectiveness. PDPs seek to develop products that 
are affordable, offer significant therapeutic advance and are suitable for use in 
resource-poor health systems (e.g., no need for refrigeration). In contrast, the 
traditional commercial R&D model that has evolved in industrialized countries 
allows products to be marketed at profit-maximizing prices, rewards the devel-
opment of “me-too drugs” (which offer little or no therapeutic advance, but are 
less risky to develop and can claim market share) (Prescrire 2020) and are not 
designed for use in LMICs. 

PDPs focus on areas of unmet health needs, so the products they develop usually 
offer at least some therapeutic advance over the status quo, although the baseline 
for neglected diseases is often quite low since there has been little investment in 
them previously. The Drugs for Neglected Diseases initiative (DNDi), for example, 
received regulatory approval in 2018 for fexinidazole, which transformed treat-
ment for the lethal disease known as sleeping sickness (Human African trypano-
somiasis) (DNDi 2018). Previously, the only available treatment was melarsoprol, 
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a dangerous arsenic derivative that killed one in twenty patients treated. DNDi 
had previously developed an improvement on melarsoprol by demonstrating that 
a combination of two preexisting drugs (nifurtimox and eflornithine) was safe 
and effective against the disease. However, this combination treatment required 
a painful diagnostic procedure (lumbar puncture), a hospital stay and a team of 
skilled health workers, which was a heavy burden on both individual patients 
and the health system. Fexinidazole could be given as a once-daily oral pill for 
ten days and without the need for a lumbar puncture. The product demonstrated 
the feasibility of developing medicines that offer both therapeutic advance and 
are well-suited for use in countries where costly health system resources, such as 
hospitals and physicians, are in scarce supply. Fexinidazole was also significant 
because it was a new chemical entity – that is, a molecule that had not previously 
received regulatory approval for any other disease. Many previous PDP projects 
had repurposed existing drugs for specific use against neglected diseases. To do so 
could certainly deliver significant therapeutic benefits but was not considered as 
technologically challenging or risky as developing a new chemical entity, expos-
ing PDPs to the critique that they could carry out incremental innovation but not 
make big leaps forward. The approval of three new chemical entities developed by 
PDPs, the Medicines for Malaria Venture’s tafenoquine, TB Alliance’s pretoma-
nid, as well as DNDi’s fexinidazole, provides another indicator of effectiveness. 

In addition to therapeutic advance and suitability for different contexts, afford-
ability is a key metric for the success of a PDP’s product. PDPs often consider 
affordability of the end product as a key criterion early in the R&D process, when 
they are considering multiple candidate technologies or manufacturing options. 
For example, the Meningitis Vaccine Project – a partnership initiative between 
the WHO and the non-governmental organization PATH with funding from the 
Bill and Melinda Gates Foundation – successfully developed the MenAfriVac 
vaccine by tapping the specific competencies of multiple public and private part-
ners (Gordon, Røttingen and Hoffman 2014). The strategy for MenAfriVac was 
mainly influenced by the demand from African governments for a ceiling price of 
less than USD 0.50 per dose (Bishai et al. 2011; Gordon, Røttingen and Hoffman 
2014; Kulkarni et al. 2015; Tiffay et al. 2015). Kulkarni et al. (2015) noted that 
the project succeeded due to “transparency and an intense and close collabora-
tion” of the parties, which allowed for proper know-how and technology transfer, 
i.e., crucial nonexclusive patent licenses for the necessary technology. Ultimately, 
MenAfriVac was sold at the target price and was widely adopted by governments 
in the meningitis belt that stretches across West and Central Africa, causing cases 
of meningitis to fall steeply in the years following uptake of the vaccine (Gordon, 
Røttingen and Hoffman et al. 2014; Trotter et al. 2017). A similar approach was 
taken when DNDi developed combination treatments for malaria (artesunate-
mefloquine and artesunate-amodiaquine), for which target prices were set at lev-
els affordable in malaria-endemic countries (Luiza et al. 2017; Wells Diap and 
Kiechel 2013). 

A comprehensive assessment of all products developed by PDPs is beyond the 
scope of this chapter. Not all PDP products, however, will necessarily offer all 
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three key features identified here – therapeutic advance, ease of use in resource-
poor settings, and affordability – since technological and other factors mean it is 
not always feasible to do so. We note, however, that these objectives, which are 
often articulated in target product profiles (Terry, Plasència and Reeder 2019), are 
usually core to a PDP’s mission and constitute an important way in which their 
effectiveness should be assessed. It is also an important distinction between the 
objectives of PDPs vis-à-vis traditional commercial approaches to R&D. 

The list of successfully developed products in Table 5.1 is testament to the 
effectiveness of PDPs in attaining their primary goal. The characteristics of 
those products – offering therapeutic advance at low-cost and adapted for use in 
resource-poor settings – suggests PDP-developed products are likely to have ben-
eficial impacts on the health of their target populations. Studies tracking the health 
impact of new products are not always available, but the experience with the 
meningitis vaccine cited above offers a powerful illustration of what is possible. 

Partnerships: Creating Value and Facilitating 
Collaboration, Not Competition 
Turning now to Pathways 2 and 3 of this volume’s framework, how effective have 
PDPs been in creating value for partners and facilitating collaboration between 
them? A full response to this question would require in-depth evaluation of each 
of these organizations, which is beyond the scope of this chapter. But we can 
develop some insights by referring to the literature and identifying concretely 
what PDPs have done to try to achieve these goals. PDPs often mobilize financial 
and knowledge-based resources from partners and combine them into a structured 
framework that provides incentives for partners to collaborate, and, ultimately, 
advance R&D. How do they do so? Bishai et al. (2011) characterized PDPs’ 
organizational structure as having a “lattice form,” that is, they stitch together 
resources available across a broad range of partners, connecting funding to intel-
lectual property to research and production capacities in order to collectively 
co-produce new medicines. Gordon, Røttingen and Hoffman et al. (2014) also 
noted that this type of structure lowered the project’s risk “as it enables switching 
among partners for specific deliverables and contributions,” when demanded by 
circumstances and according to their expertise. Taylor and Smith (2020) analyzed 
the role of three PDPs in developing and delivering new health technologies for 
sleeping sickness: DNDi (as described above), the Foundation for Innovative New 
Diagnostics (FIND) and the Global Alliance for Livestock Veterinary Medicines 
(GALVmed). They found that “all three organizations have been responsible for 
delivering new innovations for diagnosis and treatment through brokering and 
incentivizing innovation and private sector involvement” and conclude that “it is 
doubtful that these innovations would have been delivered without them” (Taylor 
and Smith 2020, p.1). 

We identified additional ways in which PDPs create value and facilitate col-
laboration between partners through a study we conducted on non-commercial 
R&D initiatives (Moon, Vieira and Kimmitt 2020). The study we present here 
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mainly focused on gathering and analyzing evidence on the costs and efficiency 
(i.e., timeframes and attrition rates) of non-commercial R&D and analyzing how 
they compared to averages from commercial R&D. In addition to quantitative 
data (presented in the next section), we also collected qualitative data from a 
number of PDPs and/or experts on such initiatives. We contacted 48 non-com-
mercial R&D initiatives to request their participation in the study and collected 
quantitative data from 8 organizations on 83 candidate products and qualitative 
data through interviews with 20 individuals from 12 organizations, many of 
which were PDPs. Out of those, 18 individuals provided their perspectives based 
on projects conducted within their own organizations and two were experts with 
knowledge of a range of PDPs. The quantitative data referred to a range of differ-
ent types of health technologies (vaccines, diagnostics, drugs), but given the limi-
tations of our dataset and the impossibility of comparison across organizations 
for diagnostics and vaccines, the results include only quantitative data related 
to drugs (more specifically, to 16 new chemical entities or NCEs). The qualita-
tive data refer to all types of health technologies. Data was collected between 
June and September 2019. The participating organization (PO) and individual 
names were anonymized for confidentiality and quotes were edited for brevity 
and clarity. 

In our interviews with actors engaged in PDPs, we identified six roles that 
PDPs play to enable collaboration among different partners and how these roles 
create different types of value that partners expect from joining a PDP. 

First, interviewees emphasized the relevance of a non-profit organization play-
ing the role of a broker across a portfolio of candidate technologies spanning 
multiple organizations. This role was especially relevant in making decisions con-
cerning which product candidates to move forward, especially in the context of 
limited availability of funds. 

[We conduct] head-to-head comparisons among many candidates from dif-
ferent organizations. It is important to note that our mandate is to develop a 
technology, to promote a cure being found. It is not tied to a single candidate. 
Industry prioritizes single drug development. (PO 05) 

We see everybody’s data. So, if you come to me with a new compound, we 
can tell you is this new or not. And that requires a model in which somebody 
like us can establish a reputation for being an honest broker. (PO 08) 

We have a portfolio management group that looks across vaccine candidates 
and does some down selecting based on the data shared and established cri-
teria. … There is limited funding, so researchers and developers understand 
that it’s better to act jointly, go to the funders and present this as a collabora-
tive research effort across the field. (PO 11) 

Second, the potential for knowledge and data sharing was raised by interview-
ees as one of the main characteristics and strengths of engaging in PDPs. It was 
highlighted that data sharing was easier and more frequent in non-commercial 
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R&D initiatives, with PDPs playing a role in facilitating and fostering knowledge 
exchange. 

Over the years that [practice] has built up, and people are really sharing data 
with each other. We facilitate knowledge exchange among research institu-
tions in our collaborative network. … We have had a pretty good history of 
people sharing pre-publication data and results at our Annual Meeting where 
most of our consortium’s researchers gather. … they see the advantage of the 
discovery, preclinical and clinical people talking and interacting with each 
other. (PO 11) 

Third, another factor mentioned was the expert knowledge that PDPs have of the 
diseases as well as their social contexts and markets in LMICs, which can improve 
the quality of the product developed and its utilization in low-resource settings since 
the technologies can be better tailored to the context in which they are to be used. 

We try to identify in which areas we can help…[I’m] talking about access 
to biobanks, clinical trials, engagement with WHO and communities, under-
standing the markets and willingness to pay in comparison to other products. 
And these are areas where we provide a lot of value. (PO 04) 

We have experience in engaging communities in clinical trials. Community 
involvement adds a significant budget. Pharmaceutical companies recognize 
it is not in their expertise and they do not want to take responsibility for 
it. Rigorous community engagement efforts lead to additional costs, which 
pharmaceutical companies usually do not have to carry, but it also leads to 
better outcomes. (PO 05) 

We also bring our expertise, and we have a technical team as well as disease 
experts who can say what will work and not work in a particular setting. We 
try to bring reality to the product development to say what kind of things they 
should be focusing on to make development more sustainable. So we are, in 
a way, offsetting some of the early marketing or research, so that a company 
might not have to invest to understand the marketplace. We bring that to 
them. (PO 04) 

A fourth important reason to engage in partnerships was access to centralized 
resources, such as compound libraries and biobanks, which can reduce costs and 
increase the speed of product development. 

We asked manufactures about what is the added value of working with us 
[PDP], and for example, having a biobank with access to different types of 
samples is super valuable for these companies, because for some diseases it is 
so hard to get access to them and without it, it wouldn’t be possible [to con-
duct R&D]. I guess it is a case where, if you have collaboration, it facilitates 
and eases the R&D process, and reduces costs and time, definitely. (PO 04) 
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Fifth, resource mobilization for partner organizations was also highlighted as a 
significant incentive to engage in partnerships and work with PDPs. PDPs often 
apply for funding that can be distributed among partners, especially in the early 
stages of R&D, which was mentioned as a significant factor that de-risks later 
stage investment for other actors, including the private sector, and increases inter-
est in developing products for neglected diseases. 

We don’t have our own commercial interests; intellectual property remains 
with researchers and vaccine developers, enabling our organization to be 
a neutral and honest broker among R&D partners, global stakeholders and 
funders. Most of our scientific partners collaborate in developing and imple-
menting a large R&D grant which we mobilize, which provides a common 
incentive to produce results. (PO 11) 

We essentially act as a bridge between funders or donors, the ones that fund 
us to build upon these technologies. So, in a way, we are providing funding 
to offset some of the early costs for these companies that are working with 
us. In other words, what we’re doing is trying to bring down the early R&D 
costs, for instance, for a company which might not otherwise have invested 
so early a couple of million dollars or even larger sums, by bringing some 
donor dollars into that area. So, in a way, we effectively reduce the cost to the 
company. In return, what we ask for is that they reduce the cost when they 
go sell this in our target market, which is low- and middle-income countries. 
(PO 04) 

Some of the areas that we work on, most private companies have not thought 
of putting investments in, because it’s not usually lucrative or commercially 
viable. We are not talking about making lots of money, but we are incentiv-
izing players to come into certain areas where the critical needs are there but 
nobody is paying attention. That is one way in which we catalyze develop-
ment. (PO 04) 

Lastly, some private actors may benefit from the knowledge that is generated 
through collaborating with a PDP, which may generate spillover into more profit-
able areas: 

Let’s say that for some studies a company gives us a drug free of charge 
so that we can set up the studies. After we conduct studies with a drug that 
already has a marketing authorization, the company may have an interest 
because we are doing studies as a pilot or proof of concept in special popula-
tions that may interest the company, [they can possibly obtain] a marketing 
authorization extension for it. The company is always interested in collabo-
rating to find out what is happening with this treatment.” (PO 01) 

The findings outlined here underscore that PDPs can facilitate collaboration 
by offering resources that partners value, thereby bringing them into the fold. 
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Different types of resources offered by PDPs were highlighted in the interviews, 
including funding and de-risking later investments, knowledge of the diseases, 
social contexts and markets in developing countries, facilitating decisions on 
which products should move forward in the development pipeline and fostering 
knowledge and data sharing among partners. All of these resources – funding, 
information and knowledge – are ways PDPs reduce the costs and risks that prod-
uct developers face, thereby lowering the barriers to goal attainment. 

Impact Outside of PDPs: Comparing Non-commercial 
and Commercial R&D 
An important but often under-emphasized aspect of effectiveness concerns the 
impact of a PDP on institutions and collaboration outside the partnership itself 
(Pathway 5 in this volume’s framework). In the context of pharmaceutical R&D, 
the external impact of PDPs could be considered as the extent to which their 
business model could be applied beyond the niche area of neglected diseases. 
Understanding the extent to which this is feasible requires further analysis of 
whether the PDP model could be applied more broadly. 

In the previous section, we analyzed the role that PDPs play in facilitating sci-
entific collaboration, rather than competition. Scientific knowledge is a cumulative 
endeavor. It is widely understood that science progresses more quickly and is of 
higher quality when individual researchers and organizations share information and 
data, so that each may benefit from the knowledge of others. This is the key princi-
ple behind the well-established scientific practices of peer review and publication, 
and more recent moves toward open innovation approaches. Yet commercial R&D 
is primarily competitive, with strong incentives for secrecy and exclusivity. The 
ability of PDPs to broker collaboration is an important aspect that could be emulated 
beyond neglected diseases, a point to which we will return in the conclusion. 

A second key question is the extent to which PDPs are comparable in costs 
and efficiency to commercial R&D models. If so, this would imply that non-com-
mercial R&D could potentially be extended to other disease areas. We address 
this issue based on the study described above (Moon, Vieira and Kimmitt 2020) 
in which we gathered and analyzed evidence on the costs and efficiency (i.e., 
timeframes and attrition rates) of non-commercial R&D initiatives and compared 
them to averages from commercial R&D. We summarize the key findings here: 

Costs, Timeframes and Success or Failure Rates 

Our study found that non-commercial R&D differs in many significant ways 
from commercial R&D. However, it is possible that the sum of these differences 
would cancel each other out so that total costs and efficiency would be largely 
in line with commercial averages. Given the small size and heterogeneity of our 
dataset, our study provides hypotheses for further testing against a larger data-
set, rather than conclusions. Nevertheless, to the best of our knowledge, it is the 
first study since 2005 that examines costs and efficiency, across more than one 
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non-commercial R&D organization, and compares it to commercial benchmarks 
(a ground-breaking study was conducted by Moran et al. (2005), but with a very 
small dataset given that these organizations were only a few years old at the 
time). Pharmaceutical R&D (product development) is characterized as being a 
long, costly and risky process. It typically consists of several stages and multiple 
phases, beginning with basic research and early discovery, followed by preclini-
cal studies and Phase I (small-scale), II (medium-scale), and III (large-scale) clini-
cal trials, before submitting to regulatory (marketing) approval. The process can 
vary according to different technology types, leading to a wide range of estimates 
available for costs, timeframes and success rates. 

Regarding costs, the collected quantitative data on non-commercial R&D were 
largely in line with commercial benchmarks (Portfolio to Impact (or P2I) model 
estimates), with some variation by phase of development. For the technology type 
“simple new chemical entities,” total costs for non-commercial R&D were 13 
percent higher than the P2I estimates (USD 52 million for non-commercial vs. 
USD 46 million for commercial). The largest differences were in the preclinical 
stage and Phase I, where the costs in our sample of PDPs were more than double 
the commercial estimates. Conversely, Phase II and III trials were less expensive 
for simple new chemical entities in our data but by a small margin. For “com-
plex new chemical entities,” total costs were similar – 8 percent lower than com-
mercial averages, (USD 54 million for non-commercial vs. USD 59 million in 
P2I). In contrast to simple new chemical entities, non-commercial preclinical and 
Phase I costs for complex new chemical entities were lower than for commercial. 
Notably, Phase II costs were much higher in our dataset (USD 12.7 million vs. 
USD 6.4 million for commercial). This could be in part due to the higher propor-
tion of Phase II/III trials in our dataset than in the commercial data. Phase III costs 
were substantially lower than the commercial estimates, which may be explained 
by the fact that many pivotal trials were in Phase II. The opportunity to forgo 
Phase III testing would drive up Phase II costs while lowering Phase III costs. 
The proportion of pivotal Phase II tests may differ between commercial averages 
and our dataset. The sample size is too small for statistical significance testing 
or to generalize to other organizations working on non-commercial R&D more 
broadly; rather, the findings suggest a hypothesis that overall costs to develop 
simple and complex new chemical entities are similar between non-commercial 
R&D initiatives and commercial benchmarks. 

The qualitative data identified many more reasons why non-commercial costs 
would be lower than commercial R&D, but did not shed light on the magnitude 
of these effects. The overall emerging hypothesis is that direct costs of non-com-
mercial R&D are expected to be equivalent or somewhat lower than commercial. 
Indirect costs for commercial R&D are expected to be higher due to greater over-
heads and capital costs. 

In total, we identified twelve factors that drove costs up or down in the dif-
ferent phases of product development: Three factors pushed costs upward, and 
five factors pushed costs downward for non-commercial R&D in comparison 
with commercial (Table 5.2). Four factors were categorized as indeterminate, as 
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they would affect both non-commercial and commercial R&D in the same way. 
Table 5.2 presents a summary of the factors influencing costs (Moon, Vieira and 
Kimmitt 2020). 

Regarding timeframes of product development, the emerging hypothesis is 
that non-commercial R&D timeframes are expected to be equivalent or somewhat 
longer than commercial. The quantitative data for simple new chemical entities 
shows that timeframes between non-commercial and commercial R&D averages 
were roughly similar. Non-commercial R&D had shorter preclinical times (1.65 
years vs. 2.49 years for commercial) and longer Phase I times (2.61 vs. 1.80 years 
for commercial). Non-commercial R&D also had much shorter Phase II times 
(1.75 vs. 3.38 years for commercial), while Phase III times were slightly higher 
(3.67 vs. 3.18 years for commercial). Overall, our dataset suggested modestly 
faster timeframes for non-commercial simple new chemical entity development 
(taking 9.67 years vs. 10.85 years in the commercial averages). For complex 
new chemical entities, the non-commercial preclinical stage was much shorter 
(1.00 vs. 2.87 years commercial), Phase I testing slightly shorter (1.67 vs. 1.93 
years commercial), Phase II longer (4.25 vs. 3.51 years commercial), and Phase 
III longer (4.0 vs. 2.8 years commercial). Overall, non-commercial development 
time was nearly identical for complex new chemical entities, at 10.92 compared 
to 11.11 years for commercial. 

We identified twelve factors influencing timeframes for non-commercial R&D 
(summarized in Table 5.3). As with costs, the identified factors were categorized 
by their potential to push timeframes up or down for non-commercial R&D in 
comparison to commercial R&D. Seven factors were likely to lengthen time-
frames for non-commercial R&D, no factors were likely to shorten timeframes 
and five factors were categorized as indeterminate. Yet, while the qualitative data 
identified many more reasons why non-commercial timeframes would be longer 
than commercial, it did not shed light on the magnitude of the effects. 

Table 5.2 Factors influencing costs for non-commercial (vs. commercial) R&D 

Costs Pushed Upward Indeterminate Costs Pushed Downward 

Infrastructure building and 
training at LMIC’s trial 
sites 

Involvement of affected 
community in product 
development 

Limited scientific 
understanding of the 
disease 

-

-

Number of arms of the 
trial 

Duration of treatment or 
disease progression 

Prevalence or incidence 
of the disease 

Predictive model and 
attrition profile 

-

Type of technology (i.e., simpler) 

Trial location in LMICs (vs. 
high-income countries) 

Organizational costs (i.e., 
non-profits) 

Advances beyond existing 
standards of care easier to 
show with smaller trial size 

Lower input prices for non-profit 
organizations 

Source: Moon, Vieira and Kimmitt (2020). 
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Table 5.3 Factors influencing timeframes for non-commercial (vs. commercial) R&D 

Timeframes longer Indeterminate Timeframes 
shorter 

Lower availability of funding Need to develop regimens of -
multiple products (rather than 
single products) 

Slower decision-making processes Combined Phase 2/3 trials -
Longer time to negotiate access to Duration of treatment and/or -

candidate compounds disease progression 
Longer regulatory/ethical review Seasonality of disease incidence -
Multiple simultaneous related trials, Prevalence or incidence of the -

longer time to reach conclusions disease 
Smaller organization scale or less - -

mature organization
Time for capacity building in LMICs - -

Source: Moon, Vieira and Kimmitt (2020). 

Table 5.4 Factors influencing attrition rates for non-commercial (vs. commercial) R&D 

Attrition Rate Higher Indeterminate Attrition Rate Lower 

Limited availability or use of 
optimization tools 

Limited scientific 
understanding of disease 

Wide prevalence or incidence 
of the disease means broad 
target population across 
which a drug must be shown 
to be effective 

-

-

Type of technology or 
product 

Testing for multiple 
indications 

Combinations or 
regimens 

Reluctance to stop the 
project

Differing non-commercial 
vs. commercial 
reasons for attrition 

Lower preexisting standard 
of care means easier to 
demonstrate benefit of 
candidate product 

-

-

-

-

Source: Moon, Vieira and Kimmitt (2020). 

Regarding success/attrition rates of product development, the quantitative data 
were not sufficient for analysis. The qualitative data uncovered more reasons why 
attrition rates might be higher in non-commercial R&D, but also provided a number 
of reasons why there might be no difference. Again, the magnitude of the effects is 
not quantified. The overall very tentative hypothesis that emerges is that success/ 
attrition rates for non-commercial R&D would be equivalent to commercial R&D. 

The qualitative data identified nine factors influencing success/attrition rates for 
non-commercial R&D (summarized in Table 5.4). As with costs and timeframes, the 
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identified factors were categorized as likely to drive attrition rates higher or lower 
for non-commercial R&D in comparison to commercial R&D. Three factors were 
identified as pushing attrition rates higher for non-commercial R&D, one factor as 
pushing attrition rates lower and five factors were categorized as indeterminate. 

If non-commercial R&D is characterized by equivalent or lower direct costs 
(excluding indirect costs and costs of capital), equivalent or longer timeframes 
and equivalent attrition rates to commercial R&D, then overall, non-commercial 
R&D (including PDPs) would be expected to perform as efficiently as commer-
cial R&D. The final expected direct costs and quantity of products resulting from 
a pipeline of non-commercially developed candidate technologies, then, would 
largely be equivalent to those resulting from commercial R&D. 

Discussion and Conclusion 
Ever since their emergence, PDPs have demonstrated effectiveness across 
Pathways 1–4 of the volume’s analytical framework, highlighting their potential 
contribution to expanding access to medicines as a key dimension of SDG 3. 
This is evidenced by increased funding, renewed product pipelines, and finished 
products reaching patients on the ground. PDP-developed medicines often offer 
significant therapeutic advance, are designed to be easy to use in resource-poor 
settings, with affordability built-in from the early stages of the R&D process. 
PDPs have also demonstrated the capacity to offer value to partners and facilitate 
collaboration by playing a number of roles within partnerships. In contrast to 
commercial pharmaceutical firms for whom effectiveness is measured through 
financial returns for shareholders, the criteria against which PDP effectiveness 
must be assessed are more numerous and complex. 

What has made these PDPs effective? Our data suggest that at least three of 
this volume’s proposed four conditions for effectiveness (internal to a partner-
ship) are directly relevant to PDPs: Fostering innovation, sophisticated con-
tracting and credible commitment of resources. The raison d’être of PDPs is to 
foster technological innovation, but this has not been enough: They have also 
had to adopt innovative practices in order to do so. More concretely, PDPs have 
carved out a very specific role as “orchestra conductors” within the broader 
pharmaceutical R&D ecosystem, bringing together public and private actors 
to work in ways they were not used to. Bringing disparate actors together usu-
ally required sophisticated contracting, both to clarify actor roles and ensure 
that each would deliver what the partnership needed. Control over valuable 
resources, such as funding, scientific data and access to biobanks, were impor-
tant levers that PDPs used to secure the contractual provisions with partners that 
were necessary for goal attainment. In turn, ensuring that the PDP could secure 
those resources required a credible commitment of funds, usually in the form 
of multi-year grants from public and philanthropic sources. In this way, the 
three conditions are intertwined. Assessing the relevance of the fourth proposed 
condition – adaptability – would require further research on individual PDPs 
that is beyond the scope of this study. More in-depth analysis of specific PDPs 
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may also yield valuable insights as to why some are more effective than others 
and why some enjoy greater longevity, productivity and organizational growth 
than others. 

While PDPs have demonstrated significant effectiveness overall, when consid-
ering their influence on institutions outside their own niche (Pathway 5), PDPs’ 
impact has been limited. In recent years, there has been only one new PDP cre-
ated focused on developing new antibiotics (the Global Antibiotic Research and 
Development Partnership, GARDP), and one PDP (DNDi) has expanded its 
portfolio to address hepatitis C and COVID-19, neither of which are considered 
neglected diseases; it is no coincidence that GARDP was a project originally incu-
bated at DNDi. Meanwhile, some even foresee a potential shift away from PDPs 
as the main model for addressing neglected diseases. The Bill and Melinda Gates 
Foundation (BMGF) has been the single largest funder of PDPs (Policy Cures 
Research 2020b). However, in 2018 it created the Bill and Melinda Gates Medical 
Research Institute as a “non-profit biotech” to focus on clinical product develop-
ment for malaria, tuberculosis and other neglected diseases, despite the existence 
of (Gates-funded) PDPs already focused in these areas (Bill and Melinda Gates 
Medical Research Institute n. d.). The future of PDPs thus remains vulnerable to 
the ebb and flow of philanthropic and developmental aid financing. One reason 
PDPs have not made waves beyond their own niche area may be how they are 
framed or understood. Neglected disease R&D is often characterized as a market 
failure, with the corollary that the market works well for other diseases. Yet, the 
problems of limited therapeutic advance and high prices of new medicines sug-
gest the market is not working perfectly for other diseases either. But as long as 
PDPs are seen as acts of charity, rather than as alternative business models, their 
broader applicability will remain under-recognized. 

Our research suggests that various aspects of the PDP model could be applied 
more broadly to health R&D and possibly beyond. The hypothesis emerging from 
the empirical data is that non-commercial R&D can be comparable to commercial 
R&D in terms of costs and efficiency. At the same time, PDPs offer important 
advantages over commercial R&D in terms of incentivizing therapeutic advances, 
scientific collaboration, affordability and products well-suited for use across 
countries of all income levels. Alternative approaches to traditional R&D could 
use the model of PDPs to generate better outcomes for society. The PDP model 
may also be usefully applied to needs for technological innovation for sustain-
able development more broadly, such as for low-cost clean energy technologies, 
drought-resistant or low-pesticide agricultural technologies, sustainable packag-
ing or clean water (Anadon et al. 2016). In each of these areas, reducing costs and 
risks and facilitating data and knowledge-sharing to advance innovation – and 
equitable access to it – could contribute substantially to sustainability. 

Two major issues need to be addressed, however, if PDP-type models are to 
be more widely applied. The first is to identify incentives for scientific collabora-
tion in a competitive commercial environment. A key feature of PDPs has been 
that they focus on diseases with no commercial potential. This enables them to 
attract contributions and collaborations among commercial entities, since there 
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is no potential loss of profit at stake. Contributions to PDPs from pharmaceutical 
firms are usually considered acts of corporate social responsibility, not core to the 
business strategy of the firm. For diseases where significant profits are at stake and 
big rewards go to the first firm to develop a breakthrough product, collaboration 
will be far more complex to design. 

The second is credible commitment of resources, the absence of which has 
been the Achilles’ heel of PDPs. PDPs rely on public and philanthropic money. 
Governments and philanthropists would need to allocate sustained funding for 
R&D, in many cases by pooling this funding internationally, yet most have not 
demonstrated the willingness to do so. Various proposals have been elaborated 
over the years, for example, for an R&D treaty that would create binding commit-
ments on public R&D investment (WHO 2012) or the creation of an R&D fund 
at the Special Program for Research and Training in Tropical Diseases, hosted 
by WHO (WHO 2016). Yet none of these proposals has attracted major finan-
cial support. Significant public sums have been mobilized, however, for R&D for 
novel antibiotics (CARB-X n. d.) and epidemic threats (Coalition for Epidemic 
Preparedness Innovations n. d.). The COVID-19 pandemic catalyzed an unprec-
edented surge in public R&D investment, mobilizing more than USD 9.1 billion 
in the first ten months of the pandemic from at least 38 countries (Policy Cures 
Research 2020a), demonstrating that it is certainly feasible. Yet sustained inter-
nationally pooled funding of health technology R&D has not yet been realized. 
In the absence of long-term public or philanthropic funding, PDPs or other non-
commercial initiatives have to find other ways to finance their R&D, for example 
through sales, limited-profit models or other means. 

This analysis has shown that there is potential for PDPs to catalyze more dis-
ruptive changes to the pharmaceutical R&D business model. However, to date 
this potential remains unrealized, and PDPs have treated only one symptom of an 
R&D system in need of more comprehensive intervention. 

Notes 
1 From 2007-2018, PDPs received a total of USD 6.6 billion, of which 44 percent from 

public and 56 percent from philanthropic donors for neglected disease R&D. In 2007, 
total funding was USD 567 million (41 percent public and 58 percent philanthropic) 
and in 2018, USD 553 million (59 percent public and 40 percent philanthropic). A 
break-down by funder shows that the Gates Foundation (philanthropic) has been the 
main funder, accounting for 52 percent of total funding from 2007-2018 (a low of 38 
percent in 2018, down from 52 percent in 2007), followed by government funds from 
high-income countries mostly the US (US NIH and USAID) and the UK (UKDFID), 
with 18 percent and 11 percent, respectively (2007: US - 22 percent, UK – 4 percent; 
2018: US – 21 percent, UK 21 percent) (Policy Cures Research 2020b). 

2 Academic institutions accounted for USD 521 million or 18 percent of total funding 
in 2007 and USD 1.64 billion or 40 percent of total in 2018. Industry was USD 263 
million or 9 percent in 2007 and USD 903 million or 22 percent in 2018. Funding for 
national government agencies represented 13 percent in both 2007 and 2018, USD 374 
million and USD 695 million, respectively (Policy Cures Research 2020b). 
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