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Abstract

Background: Public-private partnerships (PPPs) have been vital contributors to
eradicating neglected tropical diseases (NTDs) by bringing together diverse actors
to overcome the market failures that NTDs face. Research on their impact is still
limited and researchers are calling for evaluations on how their heterogeneous charac-
teristics affect their performance. The scientific method of research portfolio analysis
(RPA) has assisted in identifying the research publications of PPPs that represent
their general efforts in the discovery of new treatments, as well as enabled the
multi-dimensional analysis of diversity. Diverse collaborative research networks are
essential to PPPs because the increased participation of (diverse) actors that con-
tribute their resources and capacity, as well as mitigate financial risks, will benefit
the development and implementation of new treatments. Finally the results from
the RPA were analyzed to uncover potential influences stemming from the different
PPP characteristics.

Aim: This research aimed to analyze how the heterogeneous PPP characteristics
affect their research portfolios in general and the collaborative research networks in
particular.

Method: This research includes a quantitative-qualitative data driven and exploratory
research design. PPP characteristics operated as independent variables and the
publication count as well as the diversity of the collaborative research networks as
dependent variables, with a research publication as the unit of analysis. Data was
retrieved from the PPPs’ websites & reports and Web of Science. Various statistical
models were chosen, based on their fit with the data, to analyze for potential asso-
ciations.

Research: The findings illustrate how a broad disease scope, mixed funding and hav-
ing no capacity building activities are associated with a higher publication count.
Collaborative research networks are most consistently affected by self-funding, large(r)
network size and to a lesser extent not including capacity building, as they are as-
sociated with higher levels diversity. Overall, characteristics that affect diversity
mostly do not affect publication count. Also, characteristics which influence the di-
versity of funders predominantly do not influence the diversity of author affiliations
and vice versa, where funders are more frequently affected.

Conclusion: This research adds to PPP literature by illustrating the distribution of
their characteristics and the levels of diversity present within their research port-
folios. Additionally, it demonstrates which characteristics maintain a positive as-
sociation with diversity and/or publication count. This knowledge can guide PPP
actors in the re-examination of their strategies, as well as researchers in the further
investigation of these effects. Further research is needed to create in-depth knowl-
edge of these effects and potentially (in)validate the presented hypotheses. Lastly,
this research adds to RPA literature by its multi-dimensional application within a
new field.
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Chapter 1

Introduction

1.1 Research Problem

In the past two decades, increasing efforts have been undertaken to supply medicine
to patients suffering from neglected tropical diseases (NTDs). Despite their high
global disease burden, NTDs are characterized by a considerable lack of investment
as they are primarily found in the world’s poorest populations (Gustavsen & Han-
son, 2009). Drugs for NTDs face multiple market failures: patients with limited
resources, neglect by authorities and the uncertain market size have caused NTDs
to be largely ignored by drug manufacturers (Sunyoto et al., 2018). Additionally,
since governments in developing countries lack the institutional capacity to develop
the necessary advanced and capital intensive R&D investments, public policy makers
have achieved limited progress in this field (Borrás, 2017).

A significant part of progress made is due to the activities of public-private part-
nerships (PPPs) (Borrás, 2017; Cohen et al., 2014; Gustavsen & Hanson, 2009;
Weng et al., 2018). A PPP is a collaborative arrangement, which promises a new
way of managing and governing organizations that provide public services, by engag-
ing public and private organizations which would normally be unable or unwilling
to do so independently (Hodge & Greve, 2007; Woodson, 2016)). Through PPPs,
pharmaceutical suppliers can be connected to customers and barriers of entry can
be lowered, so pharmaceutical companies can develop and sell medicines for NTDs.
Some PPPs also provide research funds, link companies to government health organi-
zations, participate in manufacturing and assist with the distribution and marketing
(Glennerster et al., 2006; Widdus, 2001; Woodson, 2016). Scholars believe that such
specialized organizational structures can overcome the multiple market failure that
treatments for NTDs face and advance the research into NTDs (Brusoni et al., 2007;
Moran et al., 2010; Widdus, 2001; Woodson, 2016).

Previous research has attempted to clarify the PPP structure by researching the
different characteristics of PPPs, like their aim, legal structure, funding structure,
and organizational structure (Borrás, 2017; De Pinho Campos et al., 2011; Moran
et al., 2010; Muñoz et al., 2015; Widdus, 2005). Although previous research has
descriptively mapped PPPs’ differences in characteristics, an understanding of the
influence they have on their R&D activities is missing. Only a few researchers have
embarked on this topic, like Woodson (2016) who discovered that a PPP’s specific
organizational structure influences whether they embark on researching emerging
technologies. Scholars call for research on how PPP characteristics, such as geo-
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graphic coverage, stakeholders involved, funding and governance structure – affect
PPPs’ activities. Such knowledge would provide important insights into how the
model could be optimized (Aerts et al., 2017).

One scientific method that can aid in illustrating PPPs’ R&D activities is the
method of research portfolio analysis (RPA). RPA is compatible as PPPs make
use of portfolio management in their R&D activities (Bottazzi et al., 2006). While
portfolios have long been used as a heuristic for managing corporate R&D, fund-
ing agencies and large public scientific institutions are increasingly using the term
‘research portfolio’ as a means of characterizing their research (Wallace & Rafols,
2015). The method of RPA has been used, for example, to analyze how scientific
or industrial supply align with social problems or needs (Cassi et al., 2017; Ciarli
& Rafols, 2018; Wallace & Ràfols, 2018; Yegros et al., 2019). Furthermore, a se-
ries of recent efforts have mapped research landscapes and portfolios as a means to
understand priority setting, by uncovering topics, collaborative networks, themes
and research developments visible within portfolios (Ciarli & Rafols, 2018; Rafols
& Yegros, 2017; Wallace & Rafols, 2015). However, RPA has never been applied
to analyze PPPs in the field of NTDs, even though PPPs actively use portfolio
management in their R&D activities and are therefore compatible with RPA.

First, when analyzing the R&D activities of PPPs, it is important to focus on
their research activities, characterized by their research output. PPPs allocate a
large part of their spending on research activities to translate basic research into
new drug leads (Lexchin, 2010). As PPPs construct research portfolios to prioritize
their efforts and use their research publications rates as measures of success, ana-
lyzing their number publications can be seen as a way of measuring their impact
(Woodson, 2016). Second, scientific literature on RPA and PPPs both highlight the
importance of diversity for tackling complex problems (Wallace & Rafols, 2015). For
PPPs, the diversity of their collaborative networks are considered a vital characteris-
tic and advantage. A diverse collaborative network will result in a complementarity
of skills and resources from a diverse set of actors that can accelerate the discovery,
development and delivery of new drug innovations for NTDs as well as mitigate
the financial risks (Campos et al., 2019; Jomo et al., 2016; Krattiger et al., 2018;
Stadtler & Probst, 2012; Widdus, 2005). Collaborative networks are also present
in a PPP’s research portfolio in the form of collaborative research networks and
e.g. consist of the organizations that have co-funded or collaborated with a PPP
on a research publication. As such knowledge intensive collaborative networks can
be influenced by various contexts, it is beneficial to analyze collaborative research
networks through a multi-dimensional approach (Boschma, 2005; Wallace & Rafols,
2015). Additionally, this will allow a more comprehensive illustration of the mecha-
nisms which facilitate collaboration and innovation (Boschma, 2005). As RPA can
explicitly consider levels of diversity (Wallace & Rafols, 2015), it can be used to
analyze the diversity of the PPPs’ collaborative research networks by employing a
multi-dimensional approach.
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Thus, this research aims at analyzing how the various PPP characteristics affect
their research portfolios by first identifying their general effect on the publication
count and second their specific effect on the levels of diversity within their collabo-
rative research networks. This results in the following research question:

How do the heterogeneous characteristics of public-private partnerships in the field
of neglected tropical diseases affect their research portfolios in general and the col-
laborative research networks in particular?

1.2 Scientific and social relevance

The contributions of this research are threefold. First, insights gained from this
study will benefit research on PPPs by aiding in identifying the different configura-
tions of PPPs within the field of NTDs and analyzing how specific PPP characteris-
tics affect research activities. Because the concept of PPPs is loosely defined (Aerts
et al., 2017; Bloomfield, 2006; Hodge & Greve, 2007; Lexchin, 2010), constructive
debates about PPPs’ and their activities have been very difficult. Novel insights can
assist the literature on PPPs in constituting a clearer definition of this particular
framework and in optimizing the framework.

Second, for the scientific literature on RPA (Cassi et al., 2017; Ciarli & Rafols,
2018; Rafols & Yegros, 2017; Wallace & Rafols, 2015; Wallace & Ràfols, 2018;
Yegros et al., 2019), this research will provide a case example of how to apply the
method of RPA to the research portfolios of PPPs in the field of NTDs. As RPA
is an important method within the field of scientometrics, this study contributes to
the use of analytic methods within the innovation sciences field by applying it in a
new research setting. Additionally, as this research analyzes the levels of diversity
within collaborative research networks, it resonates with- and adds to the literature
on RPA that defines the importance of diversity for tackling complex problems.

Third, this research will contribute to increasing medicinal access for NTDs by
aiding the efforts of clarifying the organizational structure of PPPs. It is essential
to support the development of the PPP framework as it plays a crucial role in
advancing research into neglected diseases and in attaining goal 3 of the Sustainable
Development Goals: “aiming for healthy lives and promoting the well-being at all
ages” (UN, 2019).

1.3 Overview Document

This thesis is structured as follows: Chapter 2 will give an overview of the theoretical
framework used for this research and will define the dependent and independent
variables. Chapter 3 presents and discusses the methods that were employed for the
execution of this research. In chapter 4 the results are presented. Chapter 5 displays
the conclusions which follow from the attained results and chapter 6 discusses the
relevance of the findings, as well as the limitations to this research.

10



Chapter 2

Theoretical Framework

In this chapter the theory supporting this research will be discussed. The first
two paragraphs will discuss why PPPs are needed and attempt to define PPPs by
discussing their characteristics and display a research gap within the PPP literature.
Paragraph 2.3. introduces the theory of research portfolio analyses and how it can
be applied. Lastly, in paragraph 2.4. the independent and dependent variables for
this research are defined.

2.1 Introducing public-private partnerships

PPPs have generally been described to include some form of cooperation; durable
relationships; development of mutual products/services; sharing of risks, costs, and
benefits; and mutual value addition (Bloomfield, 2006; Hodge & Greve, 2007; Klijn
& Teisman, 2002; Torchia et al., 2015; Widdus, 2005). Furthermore, PPPs can
constitute a various range of partners. These can be businesses, governments, and
sometimes non-profit organizations in projects in which risks, resource contributions,
and skills are shared, and which aim to benefit each partner as well as the community.

Within scientific literature the dominant understanding of PPPs is as a gov-
ernance or management tool, where they are established because they can benefit
both the public and private sectors (Hodge & Greve, 2007). They promise a new
way of managing and governing organizations that produce public services (Hodge
& Greve, 2007), by engaging public and private organizations which would normally
be unable or unwilling to do so independently (Woodson, 2016)

For the private sector, a reason to enter in a PPP structure is for overcoming
certain market-failures. PPPs offer a less risky way of investing for the private sector,
as they guarantee an income for a long period of time (Romero, 2015). The private
sector expects to have better investment potential, to make a reasonable profit, and
to have more opportunities to expand their business interests, when partnering with
the public sector. For example, within the field of neglected tropical diseases (NTDs)
PPPs are believed to be able to overcome the unattractive commercial return on
investments of pharmaceutical companies in low and middle-income countries by
offering an alternative model for investment (Campos et al., 2019; Reid & Pearse,
2003; Widdus, 2005).

For the public sector, PPPs are believed to fulfil civic needs which cannot be
satisfied by the sector itself. Rewards from partnering with the private sector are
improvement of program performance, cost efficiencies, better service provisions,
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and appropriate allocation of risks and responsibilities (Romero, 2015). For NTDs,
PPPs aim to fill gaps left by public health systems, as numerous of such systems
possess an inability to provide public goods on their own due to lack of resources or
competing priorities, among other issues.

2.2 Defining public-private partnerships

2.2.1 Ambiguity in the definition of public-private
partnerships

As displayed in the former paragraph, PPPs are seen as a solution to overcome
challenges which cannot be solved by the public and private sector independently.
However, it is difficult to define what PPPs actually are, as they lack a univer-
sally agreed upon definition (Bloomfield, 2006; Khanom, 2010; Romero, 2015). One
heavily cited definition of PPPs is from Bovaird (2004) and states “working arrange-
ments based on a mutual commitment (over and above that implied in any contract)
between a public sector organization with any organization outside of the public sec-
tor”. According to Woodson (2016) this definition has gained success because of its
breadth, hosting the various configurations of PPPs’.

Romero (2015) has identified up to 25 different types of conceptualizations within
contemporary literature. Additionally, (Jamali, 2004) states that the term ‘PPP’
has become mired in a muddle of conceptual ambiguities and a direct result from
this ambiguity is the internal heterogeneity of PPPs. PPPs tend to vary extensively
in their membership, their size, diversity of activities and their geographical scope
(Borrás, 2017). Some PPPs receive many tens of millions per year on a single
endeavor, while others spread far smaller amounts across many areas. Additionally,
while some are funded by public sources, others are mainly funded by philanthropies
and private donations, acting as funding agents (Campos et al., 2019; Moran et al.,
2010). As a result, PPPs are being used in various fields, encompassing different
meanings and more and more countries are including their own definitions of PPPs
in national laws and policies. Their internal heterogeneity and ambiguity makes
constructive debates about the PPP framework, as well as evaluations of their efforts
and impact, extremely difficult (Jomo et al., 2016; Marsilio et al., 2011; Romero,
2015). Research on PPPs for NTDs has therefore remained particularly descriptive
(Aerts et al., 2017).

2.2.2 Characteristics of public-private partnerships

Researchers in the field of PPPs have attempted to clarify the extensive internal
heterogeneity and ambiguity of the PPP framework by analyzing their main char-
acteristics (Aerts et al., 2017). An overview of PPP characteristics defined by a
number of researchers can be seen in table 2.1. As displayed, PPP characteristics
can be broadly organized according to four domains; legal form, scope, internal
structure and their strategic choices.

First, regarding the legal form of a PPP, a PPP can be either dependent or inde-
pendent, permanent or temporary. Most are stand-alone entities, yet a few are part
of a larger organization (Muñoz et al., 2015). Additionally, they can differ in their
classification as a public/international agency, a private/not-for-profit organization

12



or as a private/for-profit organization/company (Widdus, 2005). Second, the scope
of a PPPs can vary extensively between being very broad to having a specific fo-
cus. Some concentrate on developing a treatment for multiple diseases, while others
focus on only on a single disease. Furthermore, some PPPs develop a specific medic-
inal product like vaccines while others produce various medicinal products. Thus,
PPPs differ extensively in the diseases and types of drugs they aim at addressing
(Borrás, 2017). This is also the case for other scope types, like their geographical
coverage. Third, concerning their internal structure, PPP types can differ in how
they perform their R&D. Woodson (2016) distinguished between PPP’s that act
like academic research labs, conducting their R&D inhouse, and those that contract
other research institutes for their work. Furthermore, a PPP’s internal structure
can be characterized by their size of staff and the inclusion or exclusion of exter-
nal advisory support (De Pinho Campos et al., 2011; Moran et al., 2010; Muñoz
et al., 2015). Fourth, concerning the strategic choices, this can e.g. include a PPP’s
funding mode that can exist of self-funding, external funding or a mixed model and
can include donations from the public and/or private sector and/or from philan-
thropic organizations. PPPs’can also be characterized by their goals, like actively
undertaking capacity building activities. Capacity building could include, for in-
stance, establishing R&D infrastructures in developing countries. A goal could also
be product development or transferring technology to developing countries. Lastly,
further strategic choices can for instance include specific IP policy and their partner
selection (De Pinho Campos et al., 2011; Moran et al., 2010; Muñoz et al., 2015).

Table 2.1: Overview of characteristics of PPPs for NTDs

Domain Variables Cited by
Legal nature (In)dependent Muñoz et al. (2015); Widdus (2005); Moran et al. (2010)

Permanent/Temporary Muñoz et al. (2015)
Stand Alone/Nested Muñoz et al. (2015)
Public/international agency Widdus (2005)
Private/not-for-profit organization Widdus (2005)
Private/for-profit organization Widdus (2005)

Scope Disease coverage Muñoz et al. (2015); Borrás (2017); De Pinho Campos et al. (2011)
Geographical coverage Muñoz et al. (2015); Borrás (2017); De Pinho Campos et al. (2011)
Type(s) of medicinal products Muñoz et al. (2015); Borrás (2017)
Involvement in implementation phase Muñoz et al. (2015)
Number of medicinal products Borrás (2017)

Internal structure Size of staff (& roles) Muñoz et al. (2015)
Outsourced/In-house R&D Muñoz et al. (2015); Moran et al. (2010)
Governance/Business model Muñoz et al. (2015); De Pinho Campos et al. (2011)
External advisorary support Muñoz et al. (2015)

Strategic choices IP policy Muñoz et al. (2015)
Partner selection & relationship Muñoz et al. (2015); De Pinho Campos et al. (2011)
Transfer of technology to developing countries Muñoz et al. (2015); Moran et al. (2010)
Capacity building for developing countries Muñoz et al. (2015); Moran et al. (2010)
Main focus is product development Moran et al. (2010)
Self-funding/External funding/Mixed model Moran et al. (2010)
Goal/aims of the PPP De Pinho Campos et al. (2011)
Private-for-profit sector involvement De Pinho Campos et al. (2011)
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2.2.3 Evaluating public-private partnerships’ performance

Thanks to their collaborative nature, PPPs have the ability to tap on each of the
participants’ comparative advantage(s) and therefore provide a great opportunity to
tackle the challenges posed by NTDs. However, in order to make the best of these
alliances, one must evaluate their impact. This means analyzing how differences in
their characteristics affect their performance. However, the scientific literature on
PPPs for NTDs is still predominantly descriptive (Aerts et al., 2017).

According to Woodson (2016) an insight that is not yet discussed in other re-
search on PPPs is that they actively publish their findings. PPPs’ in the field of
NTDs construct research portfolios to prioritize their activities and are using re-
search publications rates as measures of their success (Bottazzi et al., 2006; Wood-
son, 2016). Therefore, PPPs’ research activities, encompassing of their research
output, can be considered an indicator of performance.

Only one previous study has analyzed how the variations in PPPs’ characteristics
affect their research activities. In this study, Woodson (2016) discovered that the
configuration of a PPP and their specific organizational structure influences whether
they embark on researching emerging technologies, by analyzing the involvement of
PPPs in transformative technologies like nanotechnology. He concluded that PPPs
which specialize in R&D were more likely to conduct research on transformative
technologies, where no visible difference was observed between PPPs that conducted
in-house R&D and those who outsourced their R&D. As no other research could be
discovered, it can be concluded that there is an extensive lack of knowledge on how
differences in PPP characteristics affect their performance. According to Aerts et
al. (2017) this is mainly due to a lack of transparency, as there is no database which
records the specific characteristics and scientific progress of PPPs.

Thus, this research can contribute to the scientific literature on PPPs in the
field of NTDs by identifying the different PPP characteristics as well as uncovering
potential influences the differences in PPP characteristics hold on their research
activities.
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2.3 Research portfolio analysis

This paragraph presents the scientific literature on the research portfolio analysis
method, where in 2.3.1 it summarizes its use in former research and in 2.3.2 discusses
how it can be applied for this study.

2.3.1 Research portfolio analysis method

While portfolios have long been used as a heuristic for managing corporate R&D,
funding agencies and large public scientific institutions are increasingly using the
term ’research portfolio’ as a means of characterizing their research (Wallace &
Rafols, 2015). Wallace & Rafols (2015) define a research portfolio as “the ensemble
or subset of research activities supported by a funding agency, a large research
performing organization or a given subset of agencies/organizations”. The heuristic
and analytical tool for examining a research portfolio can then be called a research
portfolio analysis (RPA). Awareness surrounding RPA and its potential benefits has
increased over the past years and it has been more frequently used. As explained
by Srivastava, Towery & Zuckerman (2007) this is due to the increased availability
of- and ability to mine data. Additionally, this comes from a desire to use tools
from other disciplines like finance to examine science policy (Srivastava et al., 2007;
Wallace & Rafols, 2015).

Wallace & Rafols propose to use an RPA with the approach to explore the
activities of agencies and organizations for a given grand challenge (hence a subset
of their overall activity), as a means to reflect on the research options that are
being supported (and think as well about those that are lacking support (Wallace &
Rafols, 2015). Previous research has contributed to this approach by conducting ex
post reviews. Examples of such reviews, with a specific focus on topic occurrence,
are of Nederhof & Van Wijk (1997) and Cassi et al. (2017) where the former
performed an analysis of science portfolios for multiple countries on the topic of
obesity and compared their results to national priorities, demonstrating in which
disciplines or topics the national S&T strategy is (un)successful in science terms.
The latter presented an exploratory investigation of science supply and societal needs
on the grand challenge of obesity, assessing not only the knowledge production side
of research programs, but also the articulation of research agendas with societal
needs. Furthermore, researchers like Srivastava, Towery & Zuckerman (2007) have
conducted research in a similar vein, but specifically focused on funding allocation,
giving an overview of research portfolio analysis activities in the context of federal
research funding agencies in the United States. Detailed insights provided through
an RPA can be of particular importance in discerning not only the number and
quality of research publication outputs in a field or country but also in discovering
collaboration patterns, interdisciplinary linkages, and other research spillovers (A.
Singh & Prakash, 2010).

To date, no research has been conducted using RPA to analyze the research
portfolios of PPPs. Thus, this study will add to the scientific literature on RPA by
giving a case example of the application of RPA to the research portfolios of PPPs
in the field of NTDs.
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2.3.2 Research portfolio analysis application

According to Wallace & Rafols (2015) tackling complex problems requires increased
expenditure in scientific research. Currently, many of the treatments for NTDs that
have made it to the market are the product of basic research, where PPPs are the
most advanced of the various alternatives to the usual method of researching and
developing new drugs. PPPs allocate a large part of their spending on research
activities to translate basic research into new drug leads. (Lexchin, 2010; Moran,
2005). It is therefore important to analyze the publication count of PPPs, as it
represents their efforts in the discovery and development of new treatments.

Furthermore, Wallace & Rafols (2015) highlight that scientific literature on RPA
suggests that the use of a research portfolio should recognize the diversity that
is relevant for tackling complex problems (Wallace & Rafols, 2015). Diversity in
collaboration is vital as the creation and application of solutions requires knowledge
from a variety of scientific fields and the involvement of (potentially many) different,
even distant, stakeholders and organisations (Bone et al., 2017). If the collaborative
networks in a PPP’s research portfolio are composed of organizations from different
sectors and geographies, this would ensure not only a diversity of collaborative
research networks, but also a variety of ideas and capacities directed toward the
development of treatments for NTDs (Graef et al., 2018). Additionally, a network
that includes more (diverse) actors mitigates the risk of failure by spreading it over
multiple parties with complementary resources (Jomo et al., 2016; Wallace & Rafols,
2015; Woodson, 2016). The application of RPA can aid in illustrating the diversity
of collaborative research networks by explicitly considering levels of diversity in the
analysis (Wallace & Rafols, 2015).

Lastly, the application of RPA should include a multi-dimensional approach
(Wallace & Rafols, 2015). The Diversities Approach to Research Evaluation (DARE),
created at the University of Sussex, provides a means to demonstrate the levels of
diversity that a collaborative research effort involves (Bone et al., 2017), where
it takes the individual authors as the unit of analysis. Knowledge intensive col-
laborative efforts can however be influenced by various contexts (Boschma, 2005).
Therefore, DARE analyzes research collaborations across five different dimensions:
geographical-,organizational-, institutional-, cognitive- and the social dimension, as
defined by Boschma (Bone et al., 2017; Boschma, 2005). It is suggested that map-
ping collaborations using these five dimensions provides an effective way to assess
whether diverse connections have been constructed, which may lead to opportunities
for knowledge creation (Bone et al., 2017; Molas et al., 2015). Here, the researchers
of DARE define the geographic dimension as the distance between places of work
of the individuals involved in the project. The cognitive diversity is defined by the
estimated cognitive distances between individuals working together. The social di-
versity characterizes people’s acquaintances with one another and the institutional
diversity reflects whether individuals working together are under similar rules and
incentive structures. (Bone et al., 2017).

Thus, RPA will be applied to retrieve research portfolios and thereby the publi-
cation counts of PPPs. Furthermore, by integrating RPA with the DARE approach
it is possible to analyze the levels of diversity within the collaborative research net-
works through a multi-dimensional manner.
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2.4 Defining the variables

This paragraph defines the dependent and independent variables used for the pur-
pose of this research. First the independent variables are defined, followed by the
dependent variables.

Independent variables

The characteristics of PPPs that work within the field of NTDs will function as
the independent variables for this research. The characteristics are gathered from
the current literature on PPPs and will be grouped according to the domains: legal
nature, scope, internal structure and strategic choices.

Dependent variables

This research includes two dependent variables. The first dependent variable
constitutes of the publication counts of the individual PPPs. The second dependent
variable consists of the diversity values of the collaborative research networks. Here,
diversity is defined as the diversity in research capacity, where a higher diversity
means an increased inclusion of (diverse) actors that contribute their capacity and
resources. The levels of diversity are calculated for four different dimensions. These
dimensions are defined similarly to the DARE approach, but adjusted to the unit of
analysis and excluding the social dimension. The social dimension is excluded, be-
cause this research analyzes a considerable number of research portfolios. Therefore
it can not perform the micro analysis of investigating the author’s social relation-
ships with one another. The remaining four dimensions are defined as follows: the
organizational dimension analyzes the collaborative networks of the author affilia-
tions and funding agencies of a research publication. The institutional dimension
analyzes whether author affiliations and the funding agencies of a publication are
under similar rules and incentive structures. The geographical dimension looks at
the physical distance between the authors working on a research publication. The
cognitive dimension is originally analyzed in DARE by retrieving the cognitive back-
ground of every author from a publication through their previously published works
(Bone et al., 2017). However, as this technique needs to be performed manually for
every author, it is not feasible to employ it for this large-scale research. Instead, the
scientific categories of a research publication are utilized to analyze the cognitive
dimension on a publication level. Although by analyzing the scientific categories of
a publication instead of the cognitive backgrounds of authors, the cognitive dimen-
sion ceases to include a collaborative research network. Therefore, the collaborative
research networks are analyzed only through the institutional-, organizational- and
geographical dimensions and not through the cognitive dimension.
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After constructing the independent and dependent variables, possible associa-
tions between the various PPP characteristics and the dependent variables can be
investigated. A visual framework of the variables and their potential associations
are depicted in figure 2.1. Here it is visualised how the collaborative research net-
works are embedded within a research publication and analyzed through multiple
dimensions. The publication count constitutes of the total amount of research pub-
lications of a single PPP. The influence of the PPP characteristics can either be be
negative, positive or non existent. In the next chapter the methodology used for
this research is discussed.

Figure 2.1: Depiction of the (potential) influence of the independent variables on
the dependent variables
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Chapter 3

Methodology

In this chapter, the methodology for this research is presented. Paragraph 3.1 out-
lines the methodological process, 3.2 the discusses the data collection process and
paragraph 3.3. the data preparation process. Lastly, in paragraph 3.4. the data
analysis process is described.

3.1 Methods

This research will encompass a combination of qualitative and quantitative research
methods and will maintain an exploratory and data driven approach. This method
will allow for displaying possible associations between the variables and providing
flexibility when analyzing the data. The methodology is divided into five phases.
Phase I aims at identifying the PPPs operating in the field of NTDs and phase 2
defines their different characteristics. Both phase 1 and 2 take a qualitative research
approach to extract the necessary information from websites, publications and re-
ports. In Phase 3 the research portfolios of the PPPs are established by acquiring
the total amount of PPPs’ research publications. Phase 4 is directed at cleaning and
enhancing the data in preparation of the analyses. Lastly, in phase 5 the combined
results from the before-mentioned phases are analyzed with the unit of analysis be-
ing a research publication. During this phase it will be evaluated, based on the data
structures, which statistical models are best fit for analyzing possible associations
between the variables. Phases 3 up until 5 employ a quantitative approach and
make use of Rstudio. Rstudio is an integrated development environment for R, a
programming language for statistical computing and graphics (“R: The R project
for Statistical Computing”, n.d.). The complete methodological process is visually
depicted in figure 3.1.
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Figure 3.1: Visual depiction of the methodological process

3.2 Data collection

This paragraph gives an outline of the data collection process for the PPPs and their
characteristics in 3.2.1. and the PPPs’ research portfolios in 3.2.2.

3.2.1 Identifying the public-private partnerships

The landscape of PPPs operating in the field of NTDs is used as a scope for this
research. A PPP will be included within this research if it satisfies the following
inclusion criteria:

1. It encompasses a founder from the private domain as well as a founder from
the public domain, and

2. It focuses on either one or more of the neglected tropical diseases, as stated
by the WHO (“Neglected tropical diseases”, 2020) and displayed in Appendix
A. Furthermore, this focus should take up at least one third the amount of its
R&D disease scope

The purpose of the first inclusion criterion is to only include organizations char-
acterized as a public-private partnership. Regarding the second inclusion criterion,
organizations that employ a more general drug/vaccine development focus are not
included for this research. The reason being that their research portfolios stretch
beyond the scope of neglected diseases. As a result, such organizations possess an
extensive amount of scientific publications of which the greater degree does not share
any affiliation with neglected diseases. PPPs like the Novartis Institute of Tropi-
cal Diseases (NITD), the Special Program for Research and Training in Tropical
Disease (TDR) and the Infectious Disease Research Institute (IDRI), even though
they encompass broader scopes in relation to the other PPPs, are included in this
research since their focus is still largely on NTDs. For example, IDRI and NITD
both focus on five diseases of which three are an NTD. Lastly, even though TDR
is a very large program with considerably more research portfolios than the other
PPPs, still eight of their twelve disease focuses are NTDs. Therefore, the minimum
limit that a PPP’s disease focus should take up at least one third of its R&D disease
scope, as held by NITD & IDRI, will be maintained. The given information on the
PPPs can be reviewed in Appendix H.
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Most of the PPPs selected for this research are derived from the research of
Aerts et al. (2017). A list of these PPPs is visible in Appendix B. This list
contains an overview of PPPs in the field of NTDs of which the majority fit the
inclusion criteria defined for this research. Additionally, during Phase 1-3 of the
methodological process new PPPs were discovered. Two of these PPPs were included
for this research, namely the Envision program and the Global Dengue & Aedes-
Transmitted Diseases Consortium (GDAC). The Envision program is financed by
the USAID and in partnership with CBM International, the Carter Center, Fred
Hollows Foundation, Helen Keller International, IMA World Health, Light for the
World, Sightsavers, and World Vision. Furthermore, it focuses solely on NTDs
(“ENVISION: A World Free of Neglected Tropical Diseases — RTI”, n.d.). GDAC is
the continuation of the (Pediatric) Dengue Vaccine Initiative (P)DVI (“Dengue and
Aedes-transmitted Diseases”, n.d.). Both PPPs meet the above mentioned criteria
as they are founded by private as well as a public entities and focus exclusively
on NTDs. Other PPPs which were observed but not included for this research
are ISGlobal, GAVI Alliance, TB Alliance and MMV, as they did not meet the
criterion of directing at least one third of their R&D disease scope to NTDs. The
consideration process of these excluded PPPs is laid out in Appendix ??. The result
of this process is displayed in table 3.1, which contains a list of all the PPPs included
for this research.

Table 3.1: Definitive sample of Public-private partnerships used within this
research

public-private partnerships
WIPO Re:Search consortium
Drugs for Neglected Diseases Initiative (DNDi)
Novartis Institute for Tropical Diseases (NITD)
The Pediatric Dengue Vaccine Initiative (PDVI)
The Dengue Prevention Program PHYTOCHIK
Stamp Out Sleeping Sickness (SOS)
HAT control program
The Special Program for Research and Training in Tropical Disease (TDR)
The Infectious Disease Research Institute (IDRI)
The German Leprosy Relief Association (GLRA)
The Global Program to Eliminate Lymphatic Filariasis (GPELF)
The Global Alliance for Elimination of Lymphatic Filariasis (GAELF)
The African Program for Onchocerciasis Control (APOC)
The Onchocerciasis Control Program (OCP)
The Onchocerciasis Elimination Program for the Americas (OEPA)
TOVA (The Onchocerciasis Vaccine for Africa)
The Regional Network for Asian Schistosomiasis (RNAS)
The Human Hookworm Initiative (HHVI)
The International Trachoma Initiative (ITI)
The ENVISION program
The Global Dengue & Aedes-Transmitted Diseases Consortium (GDAC)
The Partnership for Dengue Control (PDC)
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3.2.2 Collecting the characteristics of public-private
partnerships

Information on the PPPs was gathered from websites and reports to identify their
characteristics. The selected characteristics were derived from current literature on
PPP characteristics within the field of NTDs (De Pinho Campos et al., 2011; Moran
et al., 2010; Muñoz et al., 2015; Widdus, 2005) and were grouped according to four
domains: legal nature, scope, internal structure and strategic choices. A few mod-
ifications were made before the definitive list was constructed. First, as for many
PPPs the size of their staff could not be extracted, the PPPs’ network sizes were
used as an alternative. Here the network is defined as the amount of organizations
participating in the PPP as founders/partners. Second, PPPs which have received
drug donations from a private company were allocated a new characteristics within
the R&D variable, namely ’Donated R&D’. This was done as these PPPs could not
be classified as conducting either outsourced or inhouse R&D activities. Third, as
all PPPs were discovered to be independent from high levels of government control,
the categories of ’dependent’ and ’independent’ will be adjusted to ’stand alone’ or
’nested’. This choice was made as there exists a relative even distribution of PPPs
over these two characteristics and they can be easily identified. Here nested stands
for being a part of another institute/organization or being housed by one (Muñoz
et al., 2015). Fourth, it has been decided to drop the characteristics of ’multiple
medicinal types’ and ’single medicinal type’, because of a lack of knowledge in dis-
tinguishing medicinal types. Lastly, characteristics that were defined by literature
but which could not be retrieved through investigating PPPs’ websites and reports
were discarded. A few specific characteristics for some PPPs because were also dis-
carded because they could not be identified, namely the funding mode of NITD &
GDAC and the network size of TDR & SOS. The final overview of the derived PPP
characteristics is displayed in table 3.2.

As depicted in table 3.2, the PPP characteristics are mutually exclusive. As an
example: within the legal domain and considering its durability, a PPP can either
be ’permanent’ or ’temporary’, but not both. The full process of gathering the
information on the PPP characteristics has been documented in an Microsoft Office
Excel sheet and can be acquired from the author.

3.2.3 Extracting the research portfolios

In this third phase, the research portfolios of the PPPs are established by extracting
the research publications of PPPs from the year 1900 until 2020. The time limit of
1900 is used, as the PPP GLRA was already launched in 1957 (“DAHW Mission
Statement”, n.d.). The research publications are extracted from the database Web
of Science and will count towards a PPP’s portfolio if:

1. The PPP’s name is mentioned as an author affiliation

2. The PPP’s name is mentioned as a funding agency

3. The PPPs name is mentioned in the funding acknowledgements and the PPPs
founder(s) or donator(s) is mentioned as a funding agency
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3.3 Data Preparation

The data preparation is considered phase 4 of the data collection process, where the
gathered data is prepared for the benefit of the data analysis. Of the 22 PPPs, 17
included at least one research publication. From the research publications of these
17 PPPs, the following fields were extracted:

1. The author affiliations

2. The funding agencies geocoded author addresses

3. The geocoded author addresses

4. The scientific categories

5. The institutional domains of author affiliations

6. The institutional domains of funding agencies

The author affiliations were extracted first and retrieved from the author ad-
dresses (C1) field of Web of Science. Microsoft Excel was employed for removing
the author names, which were displayed between brackets within the addresses. The
result was a list of the author affiliations, with their respective addresses. After the
address parts were also removed, the author affiliations remained. Second, the fund-
ing agencies were extracted. They were retrieved from the Web of Science field ’FU’
which contains the funding agencies and grant numbers of a publication. The grant
numbers were displayed between brackets and removed in Microsoft Excel, leaving
only the funding agencies. The data from the author affiliations and funding agencies
had to undergo a few preparations, before it could be analyzed. A complication with
this data is that it often contains long strings which include the parent organization
as well sub-departments. An example is ’UNIVERSITY DUNDEE LIFE SCI, DIV
BIOL CHEM & DRUG DISCOVERY, DRUG DISCOVERY UNIT, DUNDEE’. For
the benefit of the analysis, such strings had to be reduced to a single organization’s
name, for this example the outcome should be ’UNIVERSITY DUNDEE’. Harde-
man (2013) discusses that bibliometric organizational data suffers from a two-fold
unification problem. At first there is a lack of consistency in naming organizations
across entities. Second, there is a lack of consistency in the amount of and the order
in which named entities occur across records (Hardeman, 2013). The first unifica-
tion issue was tackled by standardizing the names of organizations which occurred
frequently within the data set. The remaining entries were additionally analyzed
and if needed standardized, but not to the same elaborate extent, as this would
have taken up a considerable amount of time which was not available. Additionally,
some of the names were simplified to achieve extra clarity e.g.’center for disease
control’ was simplified to ’CDC’. The second unification problem was taken up by
adhering to the guidelines, for the unification process of strings. The following rules
for unifying main and sub-organizations were adhered to, of which further examples
can be found in table 3.3.
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1. University: the name is reduced to the name of the university and the rest,
like the mentioned department or college, is removed.

2. Government:

(a) If the affiliation/funder is an autonomous institute of the government, the
name is reduced to leave the autonomous institute (e.g. ’US Government,
US National Institutes of Health’ is reduced to ’US National Institutes of
Health’).

(b) If a government institute is non-autonomous, and the string includes the
non-autonomous institute as well as the governmental parent, the name
will be reduced to the government in question. (e.g. ’US Government,
Department of Agriculture’ becomes ’US Government’).

3. Programs or projects undertaken by an organization, which are mentioned
together with the organization, are reduced to the organization’s name (e.g.
’WHO, malaria program’ becomes ’WHO’).

4. If only a dependent entity of an organization is mentioned, for instance a
research institute of an university, the name of the dependent entity is left
unaltered, as it lays outside the scope of this research to identify the par-
ent organizations and change all these entries (e.g. if only the ’Singapore
Immunology Network’ is mentioned, this is left unaltered. However if its par-
ent organization ’A*Star’ was mentioned as well, the name would have been
reduced to ’A*Star’).

5. If the entry concerns a joint research center of an university and a governmental
body, the entry is reduced to the name of the university, as the research is
generally conducted on the university’s property.

Even though a few organization’s names were not fully standardized and therefore
contained variations, this was not a hindrance for the analysis. The reason being
that across the unit of analysis, namely the publication level, the spelling of an
organization’s name remained consistent. To assure this fact, the data was man-
ually analyzed to remove any variances in names which occurred within a single
publication.

Table 3.3: Further examples of the unification process, where organization 1 and 2
are mentioned in the same string.

Organization 1 Organization 2/Sub-organization/Department New string
INGEBI CONICET CONICET
University Cape Town Kilimanjaro Community Center for Ophthalmology University Cape Town
Singapore Immunology Network A*STAR A*STAR
Free University Amsterdam Fac Sci Free University Amsterdam
NIH Fogarty International Center US National Institutes of Health
Chinese CDC National Institute Parasit Dis Chinese CDC
University Oxford Center Tropical Medicine & Global Health University Oxford
Carter Center Trachoma Control Program Carter Center
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The third step of the data preparation included the extraction of the geocoded
addresses. For this purpose a copy of the cleaned author addresses was imported to
Google Sheets. Google Sheets is a free web-based application, developed by Google
for real-time online document editing (S. Singh, 2017). In Google Sheets, these
addresses were geocoded. Geocoding is the process of converting addresses (like
a street address) into geographic coordinates (like latitude and longitude), which
you can use to place markers on a map, or position the map (“Geocoding API
— Get Started”, n.d.). Using the Google Apps Script feature of Google Maps,
addresses were geocoded using the script written by Augusto Destrero (Destrero,
2020). This script can be found in Appendix E. The scientific categories of the
research publications were the fourth to be extracted for which the Web of Science
field ’SC’ was used. The fifth and sixth step was to extract the institutional domains
of the author affiliations and funding agencies. The institutional domains were
retrieved by investigating to what extent the author affiliations and funding agencies
belonging to a publication are under similar rules and incentive structures (Bone et
al., 2017). For this purpose seven different types of institutions were defined:

1. Universities

2. Non-governmental organizations (NGOs)

3. Governmental organizations (GOs)

4. Hospitals

5. Industry

6. Public-private partnerships (PPPs)

7. Inter-governmental organizations (IGOs)

These institutional types are inspired by the DARE approach, however a few
adjustments were made to the list provided by DARE. The institutional types of
’PPPs’ and ’IGOs’ were added, as these frequently occurred in the publication data.
Additionally, where DARE separates hospitals into three different sub-types, this
research takes hospitals as a single institutional type (Bone et al., 2017). The
reason being that this research, in comparison to the DARE method, includes a
great quantity of publications. Therefore, it was not possible to distinguish between
these different sub-types. Thus, the institutional type ’hospitals’ incorporates all
hospitals and medical centers, disregarding their private, public or academic nature.
Additionally, ’universities’ also include research consortium’s, scientific journals, and
university associations. Furthermore, ’non-governmental organizations’ also include
societies, independent research institutes and any other forms of independent non-
profit organizations.

The seven institutional types were identified through the use of keywords that
were constructed in a data-driven process. At first the frequently occurring key-
words were defined like ’Hospital’ and ’University’. Afterwards the keywords had to
be manually identified for the remaining entries. This was only done for non- unique
entries which occurred at least two times within the data set. The complete list of
keywords can be found in Appendix ??. All the remaining entries which were not
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defined by a keyword were manually inspected. Ultimately, for the total of 13594 af-
filiations and 8523 funders, 104 affiliations and 226 funders were still left unclassified
(not counting the white spaces which are also identified as missing values). These
unclassified entries mostly consist of unique or incoherent values. For instance, they
state a generic organizational name like ’Chai’, which cannot be traced back to an
organization. All these unclassified entries encompass 0,77 percent and 2,65 percent
of the total amount of affiliations and funders, equivalent to 1,49 percent of the
total number of affiliations and funders. In order to give insights into these missing
values, the have been checked for any possibly overlooked larger organizations. The
largest 20 entries of the missing funders and affiliations are displayed in Appendix
F for transparency purposes. Additionally, two overviews of a random set of 20
missing funders and affiliations are displayed. As unique values have a small share
within the complete data set and would take a long time to manually identify, these
entries were left excluded. Finally, per publication the different institutional types
were counted with the use of the keywords. These counts were checked to control
for errors, such as incorrect counts for multiple institutional categories.

Lastly, entries that only contained a white space were turned into missing values
(NAs) and removed from the data. Additionally, trailing and leading white spaces
were removed from the strings.

3.4 Data analysis

This paragraph discusses the data analysis, which is phase 5 of the methodological
process. The data analysis process is divided into four phases. The first data analy-
sis phase uncovers the quantity and distribution of the research publications across
the PPPs and PPP characteristics. The data is furthermore analyzed to discover
potential associations between the PPP characteristics as independent variables and
the research publication counts as dependent variables. As the distribution of re-
search publications is count data, a negative binomial regression was employed. The
reason for using a negative binomial regression, instead of a poisson or quasi-poisson
regression, is because the mean and variance of the data are not similar and therefore
the data is largely over-dispersed.

In the second phase, the diversity of the research publications are calculated sep-
arately for the geographical-, institutional-, organizational- and cognitive dimension.
The data was then analyzed with the aim of discovering potential associations be-
tween the diversity of the research publications and the various PPP characteristics
e.g. whether the research publications of the temporary PPPs included a signif-
icantly higher/lower diversity compared to the publications of permanent PPPs.
The Wilcoxon rank sum test was employed for conducting these analyses as it is
a non-parametric method that can also be applied on data which does not assume
a normal distribution. Here the null hypothesis assumes that the two populations
have the same distribution with the same median and rejecting the null means that
there is evidence that the medians of the two populations differ (Ford, 2017).

The approaches used for retrieving the diversity of the research publications will
now be discussed per separate dimension before continuing with the third data analy-
sis phase. At first, the method for calculating the diversity through the geographical
dimension will be presented, followed by the method used in the organizational, in-
stitutional and lastly the cognitive dimension.
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Geographical dimension

The DARE approach acquires the diversity of the geographical dimension by cal-
culating the distance between places of work of individuals involved in the research
collaboration. Here the distance is taken in travelling time (Bone et al., 2017).
This research, however, takes a different approach which is better fitted and easier
to apply to a large set of research publications. The distance between the places
of work of the individuals is calculated by applying the Haversine formula on the
geocoded author addresses. This formula is an equation important in the field of
navigation for calculating the distance in meters between two points on the Earth’s
surface specified in longitude and latitude (Robusto, 1957; Winarno et al., 2017).
The Haversine formula is displayed in figure 3.2.

Figure 3.2: The Haversine formula (Morgan et al., 2017)

Here it applies that:

• d is the distance between the two points along a great circle of the sphere

• r is the radius of the sphere

• ϕ1 , ϕ2 are the latitude of point 1 and latitude of point 2 (in radians)

• λ1, λ2 are the longitude of point 1 and longitude of point 2 (in radians)

The result is a distance matrix of the work addresses of authors that are part of
the collaborative research network of a research publication. Here the measure of
the distance is in meters. A publication’s geographical diversity value was then
constructed by taking the mean of the distances included for a publication and con-
verting it to kilometers. In Appendix G an example of the code is displayed which
was used to apply the Haversine formula on the geocoded addresses in Rstudio.

Organizational dimension

The DARE approach calculates the organizational diversity of a research collab-
oration by analyzing if the individuals involved are part of the same department,
same organization or come from a different organization (Bone et al., 2017). As
the data on author affiliations and funding agencies is standardized, it only remains
possible to distinguish if the affiliated organizations of a research publication are the
same organization or unique.

Collaborative research networks can benefit from the inclusion of multiple unique
organizations. Although a common knowledge and competence base is a prerequisite
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for enabling interactive learning, knowledge creation also depends on a capacity to
coordinate the exchange of complementary pieces of knowledge owned by a variety
of actors within and between organizations (Boschma, 2005). The collaboration be-
tween different unique organizations can therefore provide complementary pieces of
knowledge as well as complementary resources. Hence, the organizational diversity
of a research publication is retrieved by counting the number of unique author affil-
iations and funding agencies that collaborated on a research publication, resulting
in two organizational diversity values for every research publication.

Institutional dimension

Similarly to the organizational dimension the diversity within the institutional
dimension is calculated for both the funders as well as the author affiliations of
a research publication, for which the institutional domains that were extracted in
paragraph 3.3 are employed.

The different institutional types, defined in paragraph 3.3, have a different set of
objectives which are set by their general mission and may be oriented towards com-
mercialisation, care, open science, education and policy. The distance between each
type of institution can therefore be defined by the overlap of these objectives. (Bone
et al., 2017; Llopis & D’Este, 2016). For example, two funding agencies exposed to
missions with the same series of objectives (for example two companies focused on
industry) would be defined as having an institutional distance of 0, while those that
differ completely could have an institutional distance of 1. The overlap of objectives
is shown in table 3.4. These values are an adaptation of the values used by the
researchers of DARE (Bone et al., 2017 p.25). As specified in paragraph 3.3 the
institutional types used in DARE were adjusted to include ’PPPs’ and ’IGOs’ and
to use ’hospitals’ as a collective type without including subdivisions. With regards
to their missions, PPPs are appointed a 1 for industry, 0.75 for open science, 0.25
for education and 0.5 for policy, as PPPs in the health sector focus largely on policy
and industry, where policy is used to shape the environment for the implementation
of treatments and industry is used for developing treatments through knowledge
sharing and collaboration. Additionally, a PPPs’ capacity building efforts can de-
fined as an educational objective and is therefore awarded a value of 0.25. As PPPs
do not provide care, like a hospital does, they receive a zero for this objective. In
regards to the IGOs, it receives a 1 for Open Science and Policy, as it is considered
identical to ’GOs’ and only differs in its international scope.

Table 3.4: The missions that distinguish institutional types, inspired by DARE
(Bone et al., 2017)

Objectives Univ NGO GO Hosp Industry PPP IGO
Industry 0 0 0 0 1 1 0
Care 0 0 0 0.75 0 0 0
Open Science 1 1 1 1 0 0.75 1
Education 1 0 0 0.5 0 0.25 0
Policy 0 0.5 1 0 0 0.5 1
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Using the symmetric binary dissimilarity method (Bone et al., 2017; Han &
Kamber, 2012, p.70-71), the following distances can be obtained between each type
of institution, where

Distance(a, b) = sum(|Attr(a)− Attr(b)|)/total number of attributes

. Table 3.5 features the final vector for all the institutional types. These values
are then used to calculate the institutional diversity for the funders and author
affiliations of a publication.

Table 3.5: Institutional distance defined between pairs of institutions

Univ NGO GO Hosp Industry PPP IGO
Univ 0 0.3 0.4 0.25 0.6 0.5 0.4
NGO 0.3 0 0.1 0.35 0.5 0.3 0.1
GO 0.4 0.1 0 0.45 0.6 0.4 0
Hosp 0.25 0.35 0.45 0 0.65 0.55 0.45
Industry 0.6 0.5 0.6 0.65 0 0.3 0.6
PPP 0.5 0.3 0.4 0.55 0.3 0 0.4
IGO 0.4 0.1 0 0.45 0.6 0.4 0

The institutional diversity of a publication is calculated using the adapted Rao-
Sterling diversity measure from the DARE approach (Bone et al., 2017; Rafols &
Meyer, 2010). In DARE, diversity is interpreted as the expected mean distance,
where n is the number of elements and δkl is the distance between the element k and
the element l. The result is the adjusted Rao-Sterling diversity (α = 1, β = 1) over
all elements:

Diversity =
n∑
k,l

δkl
n2

For instance, a publication that contains three funding organizations with the
following institutional types: NGO, GO and Industry, will include the following in-
stitutional diversity for its funding agencies:

Diversity =
NGO1GO1

n2
+
NGO1Industry1

n2
+
GO1Industry1

n2
+
GO1NGO1

n2
+

Industry1NGO1

n2
+
Industry1GO1

n2

=
1

32
δNGO1GO1 +

1

32
δNGO1Industry1 +

1

32
δGO1Industry1 +

1

32
δGO1NGO1+

1

32
δIndustry1NGO1 +

1

32
δIndustry1GO1

=
1

32
∗ 0.1 ∗ 2 +

1

32
∗ 0.5 ∗ 2 +

1

32
∗ 0.6 ∗ 2

=
0.2 + 1 + 1.2

9
= 0.27
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Thus, this publication would receive an institutional diversity value of 0.27 for
its funding agencies. A low score suggests that the team is homogeneous. A score
of 1 would indicate that every element is located at a maximum (normalised) insti-
tutional distance from each other (Bone et al., 2017).

Cognitive dimension

Originally in the DARE approach, the cognitive dimension is analyzed by as-
sembling the prior publications of the individuals within a research collaboration.
These are then assigned to a Web of Science category. As a result, each individ-
ual is assigned a vector of 224 Web of Science categories, which is compared to
other individuals in the team. This method of analysis can not be recreated as the
unit of analysis for this research is not the individual researchers but the research
publications. Additionally, the assembling of the prior publications, as well as the
creation of the vectors is done manually, and therefore can not be translated to a
large-scale analysis. The scientific categories that define the cognitive background
of a publication will therefore be used. Similar to the organizational dimension,
the number of unique scientific categories that are included for a publication are
counted. The more unique scientific categories are attributed to a publication, the
higher its cognitive diversity. This analysis is based on the assumption that the
inclusion of multiple scientific categories indicate the collaboration of actors from
multiple specialized fields, instead of one specialized field.

As the methods for retrieving the diversity values have now been discussed, the
last two data analysis phases are presented. The third data analysis phase displays
the diversity values of the research publications according to the four dimensions
and grouped per PPP. The last data analysis phase, phase 4, includes the ranking
of the PPPs according to the diversity values of their publications. The highest
rank achievable is 17, because the diversity values were calculated for the 17 PPPs
that possessed at least one research publication. The rankings were constructed for
all four dimensions, where the institutional and organizational dimension include
a ranking for the author affiliations as well as the funding agencies of the publica-
tions. The mean value of the six rankings was then used to create a ’total diversity
rank’. Analyses were then conducted to investigate for potential associations be-
tween the total diversity ranking and the various PPP characteristics, where the
total diversity rankings functioned as dependent variables and the PPP characteris-
tics as independent variables. An ordinal logit regression was used for these analyses,
as the dependent variables contain more than two categories that are ordered on a
single dimension.

In the next chapter, the results which were the product of the data collection
and analysis processes, will be presented and discussed.
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Chapter 4

Results

This chapter is divided into four parts. Paragraph 1 discusses the distribution of
characteristics and research publications across the PPPs. Additionally, the distri-
bution of publications across the different characteristics is presented, followed by
an analysis to discover if certain PPP characteristics are associated with a high-
er/lower publication count. In the second paragraph the calculated diversity values
of the publications are presented per dimension. For every dimension analyses are
performed to investigate potential associations between the diversity of research
publications and the different PPP characteristics. The third paragraph presents
the diversity values of the research publications that belong to the individual PPPs’
research portfolios. In the fourth paragraph the PPPs are given a rank based on the
diversity values attained in paragraph three. Additionally, a total diversity value is
created for every PPP and used in an analysis to investigate potential associations
between the total diversity and the PPP characteristics.

4.1 Characteristics and research publications

of public-private partnerships

In this paragraph an overview will be created of the PPPs, their respective charac-
teristics and publication counts. In section 4.1.1, the distribution of characteristics
over the PPPs is presented. Section 4.1.2 displays the distribution of research pub-
lications across the PPPs and 4.1.3 the distribution of research publications over
the different characteristics. Lastly, in 4.1.4 analyses are conducted for discovering
possible associations between the different the publication counts and the different
PPP characteristics.
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4.1.1 Distribution of characteristics across
the public-private partnerships

This paragraph displays the results from the qualitative data collection. A complete
overview of the PPPs and their characteristics can be found in Appendix H. In table
4.1 the PPPs are grouped according to their characteristics.

As can be seen in the domain legal nature, 63.64% of PPPs do not contain a
time limit to their existence or do not state one. The other 36,36% have a time-limit
or have already ended. Additionally, 68,18% of the PPPs are housed or nested in
another organization. The remaining 31,81% are stand-alone entities. For the
domain ’scope’, 59,09 % of PPPs focus on a single disease. The remaining 40,9% do
not mention a focus or include multiple diseases within their portfolio. Only 9,09%
of PPPs focus on a specific geographical area and the other 90,91% operate across
multiple geographical areas.

For the domain ’internal structure’, 59,09% of PPPs include a large, 13,64% a
medium and 27,27% a small network size. Considering their R&D, 27,27% of PPPs
conduct inhouse R&D, 27,27% outsource their R&D and 36,36% receive donated
R&D. Of two PPPs the R&D activities are unknown, these are SOS and TDR.

Lastly, the domain ’strategic choices’ shows that 72,73% of PPPs state that
they are involved in a form of capacity building. The other 27,27% do not mention
any capacity building activities. These PPPs focus either on developing treatments
(PHYTOCHIK, TOVA and HHVI) or on distributing treatments (OEPA, OCP,
and ITI). Considering the funding modes, 22,73% of PPPs receive funding from
their own founders, 31,83% receive external funding and 36,36% receive funding
from their own founders as well as external donations. The funding modes of NITD
and GDAC could not be identified.

Thus, the majority of PPPs are permanent, nested, focus on a single disease,
operate across multiple areas, include a large network, receive donated R&D, are
active in capacity building and receive mixed funding.
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4.1.2 Distribution of research publications across
public-private partnerships

Now the results from the quantitative data collection are presented. An overview
of the PPPs’ publication counts can be viewed in table 4.2. As displayed, TDR
includes by far the highest amount of publications, namely 1306. This result is
understandable because TDR is a collaboration between large and trans-national
organizations, focuses on 12 diseases of which eight are considered NTDs and sup-
ports the development of research across the globe, as displayed in Appendix H. A
few PPPs did not include any publications. These PPPs are TOVA, PHYTOCHIK,
the HAT control programme, WIPO Re:Search and RNAS.

Table 4.2: Overview of publications per PPP

PPP Number of publications
TDR 1306
DNDI 387
ITI 126
(P)DVI 123
OCP 104
IDRI 93

ENVIS 90
GLRA 81
NITD 71
HHVI 49
APOC 43
OEPA 18
PDC 6
GAELF 3
SOS 3
GPELF 2
GDAC1 1
TOVA 0
WIPO Re:Search 0
PHYTOCHIK 0
HAT CP 0
RNAS 0
TOTAL 2506

An overview of the PPPs which do not contain any publications, including their
respective characteristics, are displayed in table 4.3. As can be seen, the PPPs are
more or less evenly distributed across the PPP characteristics. A few tendencies
can be observed. For the legal domain there is a tendency towards the temporary
nature and a nested structure. Within the domain scope, a tendency towards the
single disease focus and the multiple geographical area focus is clear. Regarding
their internal structure, the PPPs tend to be large and conduct the R&D inhouse.
Lastly, a tendency is observed within their strategic choices towards having capacity
building activities and self-funding.

1GDAC listed around 20 publications on their website but these same papers couldn’t be re-
trieved through WoS using the method defined for this research. Therefore these papers were
excluded.
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Table 4.3: PPPs without publications grouped per characteristic

Domain Variable PPP Characteristic PPPs Number of PPPs
Legal nature Durability Temporary PHYTOCHIK, TOVA, HAT CP 3

Permanent WIPO Re:Search, RNAS 2
Autonomy Stand alone PHYTOCHIK, RNAS 2

Nested TOVA, WIPO Re:Search, HAT CP 3
Scope Disease focus Single disease focus PHYTOCHIK, HAT CP, TOVA 4

Multiple disease focus WIPO Re:Search, RNAS 2
Geographical focus Single area focus PHYTOCHIK 1

Multiple area focus RNAS, WIPO Re:Search, TOVA, HAT CP 4
Internal structure Network size Small HAT CP 1

Medium PHYTOCHIK 1
Large WIPO Re:Search, RNAS, TOVA 3

R&D Inhouse R&D PHYTOCHIK, TOVA, RNAS 3
Outsourced R&D WIPO Re:Search 1
Donated R&D HAT CP 1

Strategic choices Capacity building activities Capacity building RNAS, WIPO Re:Search, HAT CP 3
No capacity building PHYTOCHIK, TOVA 2

Funding mode Self funding HAT CP, TOVA, RNAS 3
External funding PHYTOCHIK 1
Mixed funding WIPO Re:Search 1

4.1.3 Distribution of publications across
public-private partnership characteristics

In table 4.1 the PPPs and their publication counts can be viewed grouped accord-
ing to the different PPP characteristics. When looking at the average amount of
publications in the legal nature domain, temporary PPPs (51,125) contain less pub-
lications than permanent PPPs (149,79). Additionally, nested PPPs contain more
publications than stand alone PPPs, namely 128,27 compared to 83,14.

Within scope, PPPs that focus on multiple diseases have on average more pub-
lications (225,44) than those that focus on a single disease (36,69). Furthermore,
PPPs with a single area focus contain less publications (1,5) than those that operate
across multiple geographical areas (125,15).

For the domain internal structure, PPPs with large sized networks contain most
publications, namely 165,31. PPPs with a medium (64,67) or small (27,17) network
size have fewer publications on average. Concerning the R&D activities, PPPs that
outsource their R&D have on average the highest amount of publications (99,67), fol-
lowed by the PPPs with donated R&D (48,25) and the smallest amount is produced
by the inhouse R&D PPPs (35,5).

Within the domain strategic choices, PPPs that involve capacity building ac-
tivities contain on average more publications (138) than those that do not conduct
capacity building activities (49,5). Lastly, PPPs with mixed funding (246,5) have
on average more publications than externally funded (50,57) and self funded PPPs
(21,6).

Thus, the highest averages of publication counts are attributed to PPPs that are
permanent, nested, focus on multiple diseases across multiple areas, include large
networks, outsource their R&D, are active in capacity building and receive mixed
funding.
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4.1.4 Analyses on potential associations between
publication count and public-private partnership
characteristics

Potential associations between the publication count and the PPP characteristics
will now be investigated with the use of negative binomial regressions. After the
initial analysis of the characteristics, it is important to control for the network size.
It would be naturally expected that the network size, indicated by the characteristics
’small’, ’medium’ and ’large’ from the domain internal structure, could influence the
number of publications. The reason being that with a larger network, there would
be higher number of involvement with other actors active in scientific research,
resulting in a capacity for producing research publications. In table 4.4 the models
(1) and (3) display the initial regressions for the PPP characteristics of the domain
’legal nature’ and (3) and (4) display the regressions which control for the effect of
network size. As can be seen in models (1) and (3), no significant correlations exist
between any of the characteristics from the legal domain and the publication count.
The largest difference is observed between the coefficients of model (1) and (2).
It displays how the correlation between ’permanent’ and the dependent variable
turns negative, when controlling for size. Subsequently, the correlation between
’temporary’ and the dependent variable turns positive. However, the coefficients
remain insignificant.

Table 4.4: Count regressions for the legal nature domain

Dependent variable:

research publications

(1) (2) (3) (4)

Permanent 0.759 −1.132
(0.786) (0.742)

Medium 1.526 1.090
(1.131) (1.116)

Large 2.840∗∗∗ 2.263∗∗∗

(0.758) (0.844)

Stand Alone −0.320 −0.990
(0.796) (0.841)

Constant 4.404∗∗∗ 3.619∗∗∗ 5.077∗∗∗ 3.484∗∗∗

(0.661) (0.751) (0.432) (0.599)

Observations 17 17 17 17
Log Likelihood −97.566 −95.258 −97.897 −95.087
θ 0.461∗∗∗ (0.132) 0.557∗∗∗ (0.163) 0.448∗∗∗ (0.128) 0.567∗∗∗ (0.167)
Akaike Inf. Crit. 199.133 198.516 199.795 198.175

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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The regressions for the PPP characteristics of the domain scope, are visible in
table 4.5, where models (2) and (4) again display the regressions which control for
the effect of network size. From models (1) and (3) it appears that a significant
positive correlation exists between the characteristics ’multiple diseases’ as well as
’multiple areas’ and the dependent variable. Subsequently, a significant negative
correlation exists between ’single area’ as well as ’single disease’ and the dependent
variable. However, in the models (2) and (4) it shows that, when controlling for
the effect of network size, only the disease focus characteristics remain significant.
Here, ’multiple diseases’ multiplies the number of publications by e1.574 = 4.826
with p-value <0.05, compared to a ’single disease’ focus. This result seems logical
as focusing on multiple diseases, opposed to a single disease, would require extra
research endeavours. Consequently resulting in more published research.

Table 4.5: Count regressions for the domain scope

Dependent variable:

research publications

(1) (2) (3) (4)

Single Disease −1.804∗∗∗ −1.574∗∗

(0.644) (0.660)

Medium 0.753 0.886
(1.096) (1.148)

Large 0.615 1.681∗∗

(0.735) (0.785)

Single Area −3.954∗∗ −2.590
(1.572) (1.586)

Constant 5.669∗∗∗ 5.050∗∗∗ 5.053∗∗∗ 3.689∗∗∗

(0.493) (0.782) (0.355) (0.664)

Observations 17 17 17 17
Log Likelihood −94.649 −94.318 −96.624 −94.906
θ 0.590∗∗∗ (0.175) 0.607∗∗∗ (0.181) 0.497∗∗∗ (0.144) 0.575∗∗∗ (0.169)
Akaike Inf. Crit. 193.298 196.637 197.247 197.813

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

For the PPP characteristics that are part of the domain ’internal structure’, the
regression analyses are displayed in table 4.6. Here model (1) and (2) display the
initial regressions and model (3) controls for the effect of network size. Model (1)
displays a significant positive correlation between the characteristic ’large’ and the
dependent variable, where having a large network multiplies the number of publi-
cations by e1.886 = 6.593 with p-value <0.05, compared to having a small network.
With regards to the R&D characteristics, models (2) and (3) indicate that none of
the characteristics maintain a significant correlation with the dependent variable.
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Table 4.6: Count regressions for the domain internal structure

Dependent variable:

papers

(1) (2) (3)

Medium 1.090 0.381
(1.147) (1.042)

Large 1.886∗∗ 0.271
(0.752) (0.766)

Outsourced 0.521 0.277
(0.859) (0.866)

Donated −0.253 −0.027
(0.813) (0.914)

Constant 3.484∗∗∗ 4.263∗∗∗ 4.019∗∗∗

(0.615) (0.680) (0.844)

Observations 17 15 15
Log Likelihood −95.736 −80.383 −80.326
θ 0.537∗∗∗ (0.157) 0.729∗∗∗ (0.238) 0.736∗∗∗ (0.241)
Akaike Inf. Crit. 197.472 166.766 170.652

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01

The last domain, that of strategic choices, is displayed in table 4.7. Model (1) and
(3) display no significant correlations between the PPP characteristics and the de-
pendent variable. However, model (2) and (3) which control for the effect of network
size, display two significant correlations. First, including capacity building activities
seems to significantly multiply the number of publications by e−1.437 = 0.238 with
p<0.1, compared to having a having no capacity building activities. This result
could be due to PPPs that conduct capacity building activities being less research
oriented and rather active in the distribution and implementation of treatments.
Second, a mixed funding mode significantly multiplies the number publications by
e1.797 = 6.033 with p<0.1, compared to self-funding.

It is unfortunately not possible to include a complete regression model, which
incorporates all the PPP characteristics. A complete regression model would result
in a low degree of variance and would therefore include multiple singularities. The
next paragraph, 4.2, discusses the diversity values of the publications according to
the geographical-, organizational-, institutional- and cognitive dimensions.
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Table 4.7: Count regressions for the strategic choices’ domain

Dependent variable:

research publications

(1) (2) (3) (4)

Capacity Building 0.828 −1.437∗

(0.845) (0.805)

Medium 2.331∗∗ 1.815
(1.175) (1.411)

Large 3.074∗∗∗ 1.354∗

(0.762) (0.754)

External funding 0.089 0.361
(1.070) (1.065)

Mixed funding 1.652 1.797∗

(1.050) (1.002)

Constant 4.307∗∗∗ 3.681∗∗∗ 3.989∗∗∗ 2.635∗∗

(0.739) (0.773) (0.927) (1.147)

Observations 17 17 15 15
Log Likelihood −97.570 −95.207 −86.364 −84.930
θ 0.461∗∗∗ (0.132) 0.559∗∗∗ (0.164) 0.588∗∗∗ (0.184) 0.678∗∗∗ (0.216)
Akaike Inf. Crit. 199.140 198.413 178.728 179.861

Note: ∗p<0.1; ∗∗p<0.05; ∗∗∗p<0.01
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4.2 Diversity values of PPP characteristics

In this paragraph the diversity values of research publications are calculated accord-
ing to the four dimensions. First the diversity values within the geographic dimen-
sion are discussed, followed by the organizational-, the institutional- and lastly the
cognitive dimension. The organizational and institutional dimensions both produce
two diversity values, one for the author affiliations and on one for the funders of a
research publication.

4.2.1 Geographic dimension

In figure 4.1 the mean distances between the author addresses of a publication are
displayed in boxplots. Here (a) relates to the legal nature (b) to the scope (c) to
the internal structure and plot (d) to the domain of strategic choices. The distances
are in kilometers (km). The descriptive statistics can be found in table 4.8.

For the domains legal nature and scope, the publications of PPPs that are nested
and focus on a single disease have a significantly higher geographic diversity than
publications of PPPs that are stand alone and focus on multiple diseases. With re-
gards to the domain internal structure, publications of PPPs which receive donated
R&D (compared to inhouse- or outsourced R&D) display a significantly higher ge-
ographic diversity. Lastly, for strategic choices, the publications of PPPs which are
not active in capacity building, that are self funded (compared to receiving external-
or mixed funding) or receive mixed funding (compared to external funding) have a
significantly higher geographic diversity. The highest amount of differences can be
found in the domain strategic choices and the highest significant differences between
donated R&D (compared to outsourced R&D), no capacity building (compared to
capacity building) and self funding (compared to external funding).

The next paragraph will display and discuss the organizational diversity values
that were obtained for both the author affiliations as well as the funding agencies of
the PPP publications.

Table 4.8: Descriptive statistics of geographical diversity

Domain Characteristic N Mean St. Dev. Min Pctl(25) Median Pctl(75) Max

Legal nature Permanent 1,882 4,188.7 3,074.0 0.01 1,438.4 4,104.8 6,156.2 16,793.8
Temporary 347 4,330.5 2,806.4 0.1 2,032.0 4,190.5 6,304.9 12,073.7
Stand alone 502 3,871.7 2,981.5 0.01 1,276.5 3,587.2 5,797.4 16,793.8
Nested 1,727 4,306.5 3,043.6 0.02 1,630.1 4,322.0 6,388.1 16,545.1

Scope Single disease 407 4,516.1 3,072.3 0.1 1,886.8 4,333.4 6,804.4 14,479.3
Multiple diseases 1,822 4,142.6 3,021.7 0.01 1,461.6 4,070.8 6,104.9 16,793.8
Single area 3 3,079.3 2,666.0 1.1 2,295.0 4,588.8 4,618.4 4,648.0
Multiple areas 2,226 4,212.3 3,034.5 0.01 1,559.6 4,121.7 6,187.8 16,793.8

Internal structure Small network 115 4,498.2 2,927.1 0.3 1,509.0 4,467.2 6,829.3 12,116.6
Medium network 173 3,969.0 3,483.1 0.1 557.2 3,326.2 6,622.8 14,291.2
Large network 1,941 4,215.3 2,996.8 0.01 1,712.9 4,135.7 6,139.0 16,793.8
Inhouse R&D 196 4,375.0 3,469.8 0.2 1,112.7 4,226.3 7,010.1 14,291.2
Outsourced R&D 514 3,830.4 2,995.8 0.01 973.9 3,482.2 5,778.6 16,793.8
Donated R&D 331 5,232.8 2,742.0 0.2 3,396.5 5,406.9 7,018.9 14,479.3

Strategic choices Capacity building 1,987 4,110.6 3,017.8 0.01 1,412.4 3,995.5 6,080.8 16,793.8
No capacity building 241 5,003.9 3,017.3 0.2 2,757.7 5,282.6 7,256.5 14,479.3
Self funding 107 4,960.0 2,335.9 3.1 3,433.9 5,309.4 6,552.9 12,073.7
External funding 313 3,771.5 3,016.3 0.1 1,234.2 3,322.0 5,801.2 13,183.5
Mixed funding 1,744 4,204.7 3,015.3 0.01 1,599.2 4,142.1 6,104.6 16,793.8
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(a) (b)

(c) (d)

Figure 4.1: Geographic diversity of publications grouped per PPP characteristic
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4.2.2 Organizational dimension

The organizational dimension is split into two sections: author affiliations and fun-
ders, where the author affiliations are discussed first. Here table 4.9 and figure 4.2
relate to the organizational diversity of author affiliations. The organizational di-
versity of funders is displayed in table 4.10 and figure 4.3. For both figure 4.2 and
figure 4.3, plot (a) relates to the legal nature domain, plot (b) to scope (c) to the
internal structure and (d) to strategic choices.

Author Affiliations

Within the domain legal nature, publications from PPPs that have a temporal dura-
bility (instead of being permanent) and are stand alone entities (instead of nested)
have a higher organizational diversity for their author affiliations. No significant dif-
ferences were identified within the scope. For internal structure, publications from
PPPs that have a large (instead of medium) network and receive donated R&D (in-
stead of outsourcing) are perceived to have higher organizational diversity for their
author affiliations. In strategic choices, the publications of PPPs which are self
funded (instead of external- or mixed) include author affiliations with significantly
higher organizational diversity values.

Table 4.9: Descriptive statistics of organizational count for author affiliations

Domain Characteristic N Mean St. Dev. Min Pctl(25) Median Pctl(75) Max

Legal nature Temporary 409 6.2 14.1 1.0 2.0 4.0 6.0 172.0
Permanent 2,097 4.5 4.0 1.0 2.0 4.0 6.0 94.0
Nested 1,924 4.7 7.2 1.0 2.0 4.0 6.0 172.0
Stand alone 582 4.9 5.1 1.0 2.0 4.0 6.0 94.0

Scope Single disease 477 5.5 13.1 1.0 2.0 4.0 5.0 172.0
Multiple diseases 2,029 4.6 4.1 1.0 2.0 4.0 6.0 94.0
Single area 3 3.3 2.5 1.0 2.0 3.0 4.5 6.0
Multiple areas 2,503 4.8 6.8 1.0 2.0 4.0 6.0 172.0

Internal structure Small network 163 4.9 8.8 1.0 2.0 4.0 5.0 107.0
Medium network 194 4.0 2.9 1.0 2.0 3.0 5.0 18.0
Large network 2,149 4.8 6.9 1.0 2.0 4.0 6.0 172.0
Inhouse R&D 213 5.3 7.7 1.0 3.0 4.0 6.0 107.0
Outsourced R&D 598 4.8 5.2 1.0 2.0 4.0 6.0 94.0
Donated R&D 386 6.5 13.5 1.0 3.0 5.0 7.0 172.0

Strategic choices Capacity building 2,208 4.8 6.8 1.0 2.0 4.0 6.0 172.0
No capacity building 297 4.8 6.7 1.0 2.0 4.0 5.0 107.0
Self funding 108 7.8 4.1 2.0 5.0 7.0 11.0 21.0
External funding 354 4.8 6.3 1.0 2.0 4.0 6.0 107.0
Mixed funding 1,972 4.6 7.1 1.0 2.0 4.0 5.0 172.0
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(a) (b)

(c) (d)

Figure 4.2: Organizational diversity of author affiliations grouped per PPP
characteristic
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Funders

For the funding agencies more significant differences are observed compared to the
author affiliations. Regarding the domain legal nature, the observations for the
funding agencies are exactly opposite from the observations of the author affilia-
tions. Here, publications of PPPs that are permanent (instead of temporary) and
nested (instead of stand alone) have a higher organizational diversity. Within scope,
where the author affiliations included no significant differences, the funders of pub-
lications of PPPs with a single (compared to multiple) disease focus have a higher
organizational diversity. For the domain internal structure and regarding the net-
work size, the observations are more straightforward for the funders than for the
author affiliations. Here, publications of PPPs with a large (compared to medium)
network and a medium (compared to small) network include funding agencies with a
significantly higher organizational diversity. The observations of the R&D character-
istics are identical to those of the author affiliations, where publications from PPPs
with donated (compared to outsourced) R&D, and self (compared to external- or
mixed) funding include funders with higher organizational diversity. Within strate-
gic choices, the observations are identical to those of the author affiliations. Funders
of publications from PPPs that receive self (compared to external- and mixed) fund-
ing have a higher organizational diversity. However, where no significant differences
were observed between the author affiliations, the funding agencies of publications
from PPPs that do contain capacity building (compared to those that don’t) have
a higher organizational diversity.

In the next paragraph the institutional diversity values, which were also ob-
tained for both the author affiliations as well as the funding agencies of the PPP
publications, are presented and discussed.

Table 4.10: Descriptive statistics of organizational count for funders

Statistic Statistic N Mean St. Dev. Min Pctl(25) Median Pctl(75) Max

Legal nature temporary 409 3.1 5.6 1.0 1.0 2.0 3.0 74.0
Permanent 2,097 3.2 2.6 1.0 1.0 2.0 4.0 23.0
Nested 1,924 3.2 3.4 1.0 1.0 2.0 4.0 74.0
Stand alone 582 3.1 2.9 1.0 1.0 2.0 4.0 22.0

Scope Single disease 477 3.2 5.5 1.0 1.0 2.0 4.0 74.0
Multiple diseases 2,029 3.2 2.5 1.0 1.0 2.0 4.0 23.0
Single area 3 4.0 0.0 4.0 4.0 4.0 4.0 4.0
Multiple areas 2,503 3.2 3.3 1.0 1.0 2.0 4.0 74.0

Internal structure Small network 163 1.9 2.7 1.0 1.0 1.0 2.0 32.0
Medium network 194 3.2 2.0 1.0 2.0 3.0 4.0 13.0
Large network 2,149 3.3 3.4 1.0 1.0 2.0 4.0 74.0
Inhouse R&D 213 3.0 2.8 1.0 1.0 2.0 4.0 32.0
Outsourced R&D 598 3.1 2.7 1.0 1.0 2.0 4.0 17.0
Donated R&D 386 3.4 5.9 1.0 1.0 2.0 4.0 74.0

Strategic choices Capacity building 2,208 3.2 3.3 1.0 1.0 2.0 4.0 74.0
No capacity building 297 2.8 3.3 1.0 1.0 1.0 3.0 32.0
Self funding 108 4.1 2.9 1.0 2.0 4.0 5.0 22.0
External funding 354 2.8 2.5 1.0 1.0 2.0 3.0 32.0
Mixed funding 1,972 3.2 3.4 1.0 1.0 2.0 4.0 74.0
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Figure 4.3: Organizational diversity of funders grouped per PPP characteristic
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4.2.3 Institutional dimension

Akin to the organizational dimension, the institutional dimension is split into two
parts: the author affiliations and the funders. Table 4.11 and figure ?? relate to the
institutional diversity of the author affiliations, which are discussed first. Table 4.12
and figure 4.5 relate to the institutional diversity of the funders. For both ?? and
4.5, plot (a) relates to the legal nature domain, plot (b) to the scope, plot (c) to the
internal structure and plot (d) to the strategic choices

Author Affiliations

Within legal nature, publications from PPPs which are of a temporal durability
(compared to being permanent) and are stand alone (compared to nested) include
author affiliations with a significantly higher institutional diversity. For the domain
scope no significant differences are observed. As for the internal structure, pub-
lications from PPPs that conduct inhouse (compared to outsourced- or donated)
R&D, encompass author affiliations with a higher institutional diversity. Regarding
the strategic choices, author affiliations of publications from PPPs that include no
capacity building activities (compared to those that do) and receive self- or external
(compared to mixed) funding, have a higher institutional diversity.

Table 4.11: Descriptive statistics of the institutional diversity of author affiliations

Domain Statistic N Mean St. Dev. Min Pctl(25) Median Pctl(75) Max

Legal nature Permanent 2,086 0.150 0.104 0.000 0.000 0.178 0.225 0.435
Temporary 390 0.165 0.092 0.000 0.123 0.178 0.224 0.388
Stand alone 574 0.178 0.109 0.000 0.112 0.208 0.262 0.400
Nested 1,902 0.144 0.099 0.000 0.039 0.175 0.211 0.435

Scope Single disease 458 0.162 0.097 0.000 0.096 0.178 0.238 0.388
Multiple diseases 2,018 0.150 0.103 0.000 0.000 0.178 0.224 0.435
Single area 3 0.102 0.092 0.000 0.064 0.128 0.153 0.178
Multiple areas 2,473 0.152 0.102 0.000 0.050 0.178 0.225 0.435

Internal structure Small network 144 0.165 0.109 0.000 0.081 0.181 0.250 0.388
Medium network 194 0.164 0.103 0.000 0.092 0.180 0.231 0.389
Large network 2,138 0.150 0.101 0.000 0.045 0.178 0.224 0.435
Inhouse R&D 213 0.194 0.097 0.000 0.150 0.200 0.256 0.389
Outsourced R&D 590 0.165 0.108 0.000 0.080 0.188 0.250 0.400
Donated R&D 367 0.175 0.091 0.000 0.131 0.192 0.244 0.388

Strategic choices Capacity building 2,197 0.151 0.102 0.000 0.044 0.178 0.223 0.435
No capacity building 278 0.164 0.100 0.000 0.094 0.178 0.248 0.388
Self funding 108 0.191 0.059 0.000 0.160 0.204 0.229 0.307
External funding 347 0.170 0.098 0.000 0.113 0.183 0.244 0.363
Mixed funding 1,949 0.145 0.103 0.000 0.000 0.176 0.222 0.435
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Figure 4.4: Institutional diversity of author affiliations grouped per PPP
characteristic
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Funders

The observations regarding the institutional diversity of funding agencies are no-
ticeably different to those of the author affiliations. Within the legal domain, the
funders of publications from PPPs that are nested, instead of stand alone actually
display a significantly higher institutional diversity. The only domain that portrays
similar results to the author affiliations is scope, where no significant differences
are observed. As for the internal structure, where the author affiliations displayed
no differences between the network sizes, publications from PPPs with a medium
(compared to small or large) network and a large (compared to a small) network
include funders with significantly higher institutional diversity. For the R&D char-
acteristics it is publications from PPPs with outsourced (compared to inhouse- or
donated) R&D, that comprise the institutionally most diverse funders. All charac-
teristics within the domain strategic choices portray significant differences. Here,
the funders of publications from PPPs that undertake capacity building (compared
to those that do not) display a significantly higher institutional diversity. This is
exactly opposite to the observations from the author affiliations. Regarding the
funding mode, it is the publications from PPPs with self or mixed (compared to
external) funding that portray significantly higher diversity values.

The next paragraph will illustrate the cognitive diversity values of the PPP
publications and discuss any relevant findings.

Table 4.12: Descriptive statistics of the institutional diversity of funders

Domain Statistic N Mean St. Dev. Min Pctl(25) Median Pctl(75) Max

Legal nature Permanent 1,867 0.128 0.096 0.000 0.000 0.150 0.200 0.350
Temporary 298 0.134 0.089 0.000 0.048 0.162 0.200 0.344
Stand alone 443 0.120 0.098 0.000 0.000 0.133 0.200 0.347
Nested 1,722 0.131 0.094 0.000 0.000 0.150 0.200 0.350

Scope Single disease 335 0.122 0.087 0.000 0.044 0.133 0.182 0.344
Multiple diseases 1,830 0.130 0.097 0.000 0.000 0.150 0.200 0.350
Single area 3 0.203 0.138 0.044 0.154 0.264 0.282 0.300
Multiple areas 2,162 0.129 0.095 0.000 0.000 0.150 0.200 0.350

Internal structure Small network 61 0.091 0.087 0.000 0.000 0.050 0.150 0.300
Medium network 189 0.162 0.082 0.000 0.128 0.178 0.200 0.344
Large network 1,915 0.127 0.096 0.000 0.000 0.150 0.200 0.350
Inhouse R&D 184 0.101 0.094 0.000 0.000 0.050 0.179 0.289
Outsourced R&D 477 0.140 0.094 0.000 0.044 0.150 0.200 0.347
Donated R&D 253 0.116 0.087 0.000 0.032 0.128 0.189 0.273

Strategic choices Capacity building 2,000 0.132 0.096 0.000 0.000 0.150 0.200 0.350
No capacity building 164 0.096 0.079 0.000 0.041 0.095 0.150 0.289
Self funding 105 0.153 0.082 0.000 0.109 0.188 0.216 0.267
External funding 301 0.112 0.091 0.000 0.000 0.128 0.178 0.344
Mixed funding 1,692 0.129 0.096 0.000 0.000 0.150 0.200 0.350
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(a) (b)

(c) (d)

Figure 4.5: Institutional diversity of funders grouped per PPP characteristic
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4.2.4 Cognitive dimension

This paragraph presents the diversity of publications within the cognitive dimension.
The descriptive statistics are visible in table 4.13 and the boxplots in figure 4.6. In
table 4.13 it can be observed that the publications of PPPs have a median of 2
scientific categories per publication for almost all the different PPP characteristics.
The only exception is ’self funding’ with a median of one scientific category per
publication. Within three of the domains a significant difference is observed. For
the domain legal nature, the publications of PPPs that are stand alone (compared
to nested) include a higher cognitive diversity. The domain scope does not display
significant differences. Regarding the internal structure, publications from PPPs
with outsourced (compared to inhouse or donated) R&D include a significantly
higher cognitive diversity. Lastly, within strategic choices, a significantly higher
cognitive diversity is observed for publications from PPPs which receive external
(instead of self-) funding.

In the next paragraph the research publications, grouped according to the indi-
vidual PPPs, are presented with their corresponding diversity values.

Table 4.13: Descriptive statistics of scientific category count

Domain Statistic N Mean St. Dev. Min Pctl(25) Median Pctl(75) Max

Legal nature Permanent 2,097 1.9 0.9 1.0 1.0 2.0 3.0 5.0
Temporary 409 1.8 0.8 1.0 1.0 2.0 3.0 3.0
Stand alone 582 2.0 0.9 1.0 1.0 2.0 3.0 5.0
Nested 1,924 1.8 0.8 1.0 1.0 2.0 3.0 5.0

Scope Single disease 477 1.9 0.8 1.0 1.0 2.0 3.0 3.0
Multiple diseases 2,029 1.9 0.9 1.0 1.0 2.0 3.0 5.0
Single are 3 2.0 1.0 1.0 1.5 2.0 2.5 3.0
Multiple areas 2,503 1.9 0.8 1.0 1.0 2.0 3.0 5.0

Internal structure Small network 163 1.9 0.7 1.0 1.0 2.0 2.0 3.0
Medium network 194 1.8 0.9 1.0 1.0 2.0 3.0 3.0
Large network 2,149 1.9 0.9 1.0 1.0 2.0 3.0 5.0
Inhouse R&D 213 1.8 0.8 1.0 1.0 2.0 2.0 3.0
Outsourced R&D 598 2.0 0.9 1.0 1.0 2.0 3.0 5.0
Donated R&D 386 1.8 0.8 1.0 1.0 2.0 2.8 3.0

Strategic choices Capacity building 2,208 1.9 0.9 1.0 1.0 2.0 3.0 5.0
No capacity building 297 1.9 0.8 1.0 1.0 2.0 3.0 3.0
Self funding 108 1.7 0.8 1.0 1.0 1.0 3.0 3.0
External funding 354 2.0 0.9 1.0 1.0 2.0 3.0 4.0
Mixed funding 1,972 1.9 0.8 1.0 1.0 2.0 3.0 5.0
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Figure 4.6: Cognitive diversity of publications grouped per PPP characteristic
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4.3 Diversities of publications per public-private

partnership

This paragraph presents the diversity values attributed to the research publications
of the individual PPPs. Figure 4.7 (a) displays the geographical- and (b) the cogni-
tive diversity. Additionally, figure 4.8 exhibits the organizational- and figure 4.9 the
institutional diversity of the publications per PPP. First the results from the geo-
graphical dimension are discussed, followed by the findings from the organizational-,
institutional- and lastly cognitive dimension.

For the geographical dimension, the average median geographic diversity of all
PPPs is 4123 km. In figure 4.7 (a) it can be seen that the three highest median
values derive from GDAC, PDC and NITD, with values of 12117, 7889 and 5931
km, respectively. The lowest values are displayed by OEPA and GAELF, with 1433
and 681 km.

Regarding the organizational dimension, the average median value is four author
affiliations and three funding agencies per publication. Generally, the networks of
author affiliations display higher levels of diversity than the networks of funding
agencies. Figure 4.8 (a) displays the organizational diversity of the author affili-
ations where the highest median values originate from PDC (14.5), GPELF (11)
and ENVIS (8). The lowest median values can be attributed to SOS, PDVI, NITD,
which all include 3 author affiliations per publication. The PPPs with the high-
est median of funders, displayed in 4.8 (b), are GAELF and OEPA with 5 funding
agencies per publication. GDAC, GPELF and OCP only include a median of one
funder and therefore have the lowest organizational diversity.

As to the institutional diversity, the average median of all PPPs is 0.178 for the
author affiliations and 0.15 for the funding agencies. For this dimension it is also
true that the author affiliations display higher levels of diversity than the networks
of funding agencies. Figure 4.9 (a) displays how GDAC, OEPA and PDC have
the highest median diversity of author affiliations, namely of 0.320, 0.259 and 0.253
respectively. The lowest are seen in SOS (0.1), HHVI (0.159) and ITI (0.160). Look-
ing at the funders in 4.9 (b), the highest median values are from SOS (0.264), PDC
(0.2) and ENVIS (0.188). GDAC and GPELF have the lowest median institutional
diversity of funders with values zero.

For the cognitive diversity in 4.7 (b), almost all PPPs contain a cognitive diversity
of two scientific categories per publication, which is also consequently the overall
median value. The only PPPs that stand out are PDC & GDAC with a median of
three and NITD & ENVIS with a median of one scientific category per publication.

In the next paragraph the PPPs will be ranked according to their publications’
mean diversity values. The mean value of these ranks will be used to create a total
diversity rank. Additionally, potential associations between the total diversity ranks
and the different PPP characteristics will be investigated.
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(a) (b)

Figure 4.7: Geographic and cognitive diversity of publications grouped per PPP

(a) (b)

Figure 4.8: Organizational diversity of publications grouped per PPP
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(a) (b)

Figure 4.9: Institutional diversity of publications grouped per PPP

4.4 Total diversity rankings

In this paragraph the PPPs are ranked according to the median diversity values of
their publications. For all the dimension it applies: the higher the diversity, the
higher the rank. As there are a total number of 17 PPPs that include at least
one research publication, the best total diversity rank is 17. Table 4.14 displays the
median diversity values and corresponding ranks of the PPPs for all four dimensions,
as well as their total diversity rank.

Looking at the total diversity in table 4.14, PDC is awarded the highest rank
(14.3) and OCP the lowest (6.25). Regression analyses were carried out to further
analyze the total diversity rankings and identify potential associations between them
and the PPP characteristics.
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In table 4.15 the results from the regression analyses are displayed. Here none
of the results portray significant associations. This paragraph will only highlight
the positive associations. The remaining characteristics therefore possess a negative
association with the total diversity value. Within the legal domain, PPPs that
are permanent and nested have a positive association with the dependent variable.
Looking at the scope, the only characteristics which maintains a positive association
with the total diversity is the multiple diseases focus. For the internal structure,
PPPs with a small or large network and which contain outsourced or donated R&D
have positive associations with the total diversity value. Regarding the strategic
choices, PPPs that include capacity building activities have a positive association
with the total diversity. The most prominent result is the noticeably high positive
association self funding maintains with the dependent variable, compared to the
other two funding modes. However, as previously stated, none of the results are
significant.

Table 4.15: Ordinal logit regressions analyses between the total diversity ranking
and the PPP characteristics

Domain Variable PPP characteristic
Coefficient

(standard errors)
Odds Ratios

Legal nature

Durability Temporary
-1.307

(0.7474)
0.2706494

Permanent
1.307

(0.7474)
3.694817

Autonomy Nested
0.3252

(0.6593)
1.384305

Stand Alone
-0.3252
(0.6593)

0.7223839

Scope

Disease focus Single Disease
-0.2229
(0.6194)

0.800226

Multiple Diseases
0.2229

(0.6194)
1.249647

Geographic focus Single Area
0.7153
(1.082)

0.8447519

Multiple Areas
-0.7153
(1.082)

0.4890357

Internal structure

Network size Small network
0.4367
(0.763)

1.547577

Medium network
-0.707

(0.9331)
0.4931405

Large network
0.03526
(0.6512)

1.035891

R&D Inhouse R&D
-0.5733
(0.7454)

0.5636603

Outsourced R&D
0.2589

(0.7417)
1.295524

Donated
0.2376

(0.6495)
1.268246

Strategic choices

Capacity building activities Capacity building
0.5958
(0.776)

1.814546

No capacity building
-0.5958
(0.776)

0.551102

Funding mode Self funding
2.338

(1.147)
10.35924

External funding
-0.7256
(0.7319)

0.4840342

Mixed funding
-0.2998
(0.6759)

0.7409823

*significant at 0.05 level; ** significant at 0.01 level; *** significant at 0.001 level
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Chapter 5

Conclusions

This chapter presents the conclusions that follow from the results summarized in
table 5.1. The goal of this research has been to analyze ”how the heterogeneous
characteristics of public-private partnerships, in the field of neglected tropical dis-
eases, influence their research portfolios in general and the collaborative research
networks in particular”. Associations between the PPPs’ characteristics and pub-
lication counts were analyzed. Additionally, associations were analyzed between
the PPPs’ characteristics and the levels of diversity within the publications, specifi-
cally within the collaborative research networks. This chapter will discuss the most
important findings that stem from this research.

First, from the analysis in 4.1 it can be concluded that the characteristics of fo-
cusing on multiple diseases, conducting no capacity building activities and receiving
mixed funding are associated with higher publication counts.

Second, regarding the distribution of the significant associations, the highest
amount can be detected within the domains of legal nature and strategic choices.
”Scope” displays the least amount of significant associations. This is mainly due to
the geographic focus not portraying any effects, meaning that limiting the geographic
focus does not automatically indicate a significant decrease in diversity. From all the
characteristics it is self-funding that displays the most frequent significant positive
associations with higher levels of diversity.

Third, the funding agencies are more frequently affected by the PPP characteris-
tics than the author affiliations. The networks of funders contain roughly 1,5 times
as many significant associations with higher levels of diversity. Additionally, multi-
ple contrasting findings can be observed between the funding agencies and author
affiliations. PPP characteristics that influence the diversity of the author affiliations
frequently do not influence the diversity of funders and vice versa. The only PPP
characteristics which generally portray consistent positive associations with higher
levels of diversity for both the author affiliations as well as the funding agencies, are
self-funding and a large(r) network size.

Fourth, from the results in paragraph 4.2 it can be concluded that PPPs with 1)
self-funding and 2) a large(r) network size, compared to mixed- & external funding
and smaller networks, generally include publications that display regular significant
positive associations with diversity. An observed peculiarity is however that for the
funding agencies, PPPs with medium sized networks contain a significantly higher
institutional diversity than those with large networks. Although a small network size
is never associated with higher diversity values. Furthermore, not having capacity
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building activities is also, but to a lesser extent, associated with higher levels of
diversity. These findings are not consistent with the results from 4.1. This indicates
that PPP characteristics which are associated with higher levels of diversity are not
necessarily associated with a higher publication count. Only the characteristic of not
including capacity building activities is both associated with a higher publication
count as well as with higher levels of diversity in certain areas.

To conclude, the heterogeneous characteristics of public-private partnerships in
the field of neglected tropical diseases affect their research portfolios in general by
translating this heterogeneity into their research portfolios, where the characteristics
that positively influence the diversity of the research portfolios predominantly do
not influence the publication count. The collaborative research networks are most
significantly influenced by the characteristics of 1) a self-funding mode 2) having
a large(r) network and to a lesser extent 3) conducting no capacity building ac-
tivities. These three characteristics were associated with higher levels of diversity.
Additionally, characteristics that influence the networks of author affiliations for the
most part do not influence the networks of funding agencies and vice versa, where
the funding agencies are more frequently affected by the characteristics than the
networks of author affiliations.
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Chapter 6

Discussion

In this chapter the theoretical implications of the findings, their relevance and pos-
sible avenues for future research are discussed. This is followed by the limitations
of the methods and results.

The conclusions from this research include multiple implications for literature
on PPPs as well as for the actors involved in a PPP construction. The results have
demonstrated that heterogeneity is not solely present in the PPP characteristics,
but also within their research portfolios. Actors that are part of a PPP construction
should therefore be aware that their organizational structure can affect the structure
of their R&D activities. This is especially true for the networks of funders, as they
are most frequently affected. Furthermore, the results indicate that increasing the
levels of diversity within collaborative research networks largely calls for a different
strategy than when aiming to increase the publication count.

In case the aim is to solely increase the publication count, the results suggests
navigating towards a broad(er) disease scope and a mixed funding mode as well as
ceasing to conduct capacity building. Regarding the first, the positive influence of fo-
cusing on multiple diseases could be explained as a broader disease scope maximises
the research investments with cross-disease benefits (Beyeler et al., 2019). Second,
mixed funding might display this effect as it expands the financial resources by both
gathering them from internal as well as external sources, consequently expanding the
financial resources available for research activity. However, future research into the
different funding modes of PPPs is needed to investigate if mixed funding indeed
results in more financial resources compared to the other two modes. Third, the
effect of no capacity building activities could be explained by the majority of these
PPPs being specialized in drug development and conducting their R&D inhouse.
However, as inhouse R&D does not portray significant positive associations with
the publication count, it might caused by other factors. Overall, the results can
not yet be explained by secondary literature. Further research is needed for gain-
ing in-depth knowledge into why including capacity buildings activities negatively
influences the publication count.

Although the results indicate that having no capacity building activities is asso-
ciated with a higher publication count, researchers in the field of PPPs have stressed
the importance of the development of research capacity within- and the engagement
of scientists and institutions from developing countries for long-term sustainability
of drug R&D for NTDs (Jomo et al., 2016; Muñoz et al., 2015; Nwaka & Ridley,
2003; Pratt & Loff, 2013). Interestingly, next to influencing the publication count,
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not having capacity building is also associated with a higher geographical diversity.
This result contradicts the assumption that PPPs which include capacity building
would have a higher geographic diversity as they might share more engagement
with actors from disease endemic countries. Unfortunately, the results are limited
in that they cannot exhibit the ratio between actors from developed and actors
from developing countries. Such knowledge could help identify if PPPs without
capacity building perhaps include relatively more actors from endemic countries,
thereby actually building capacity by way of sharing and transferring knowledge, or
if this geographic diversity is due to the inclusion of distant researchers from other
developed countries.

If the actors in a PPP aim to increase the levels of diversity within their research
portfolio, the results from this research suggest a navigation towards a self-funding
mode and to increase their network. First, the reason for why self-funding is asso-
ciated with higher levels of diversity may be due to these PPPs including a more
collaborators. This is demonstrated in the results from the organizational dimen-
sion on page 44 & 46. The larger number of research collaborators might have been
necessary to assemble sufficient resources and capacity. These PPPs lack external
financial resources and therefore might be more dependent on the resources of their
research collaborators. The higher number of research collaborators might also be
related to the positive effect that a large(r) network maintains. PPP literature is
not yet able to shed light on the reasons behind these observations. Future research
could investigate the funding modes of PPPs in order to identify the reasons why
self-funded PPPs include more, as well as more diverse, actors and funders within
their collaborative research networks. Such research can also be extended by iden-
tifying the ratio of public and private financial resources a PPP receives and if this
ratio perhaps differs between funding modes. Additionally, future research could
investigate to what extent, and potentially why, the effects of a large(r) network
and the self-funding mode are related.

Overall, the findings of this research benefit the scientific literature on PPPs in
the field of NTDs as it discloses the different characteristics these PPPs include.
Furthermore, this research has heeded the call of scientist for evaluating the in-
fluence the heterogeneous characteristics of PPPs hold on their performance, by
analyzing their effect on the research portfolios of PPPs. Therefore it provides an
insightful initial illustration of these influences, which can be further explored by
future research endeavours and can aid the potential further optimization of the
PPP framework. The improvement of the PPP framework could ultimately benefit
the discovery, development and implementation of treatments for NTDs and assist
in realizing goal 3 of the Sustainable Development Goals.

This research expands upon the DARE approach by translating its methods to
allow for a large-scale analysis. Furthermore, it adds to the scientific literature on
RPA by giving a case example of its application to a novel field. As RPA literature
has stressed the importance of a multi-dimensional analysis and of diversity when
dealing with complex problems, this research has complied by being the first to per-
form a multi-dimensional analysis that combines RPA with elements of the DARE
approach for evaluating the levels of diversity in collaborative research networks.
However, it has been doubted if diversity is in all cases beneficial. Wallace & Rafols
(2015) signify that high levels of specialization in the cognitive dimension, and thus
low diversity, may present advantages for increasing collaboration and developing
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transferable techniques or technologies (Wallace & Rafols, 2015). The results from
this research illustrate that most research publications of PPPs include two scien-
tific categories. In order to know if this result actually indicates cognitive proximity,
further research would be needed to determine to what extent these categories are in
fact similar. However, as these publications are all largely focused on drug develop-
ment, it can be assumed that they mostly involve actors from the same specialized
field. Furthermore, this research further adds to literature on RPA by presenting
the result that levels of diversity most frequently differ within the collaborative net-
works of funders. This observation might be explained by funding agencies being
inherently more diverse than author affiliations, as funding can be awarded by every
type of organization. However, further research endeavours are needed to investigate
if this result is also present in other fields or exclusive to PPPs in the field of NTDs.

As this is the first research to analyze associations between the PPP character-
istics and research portfolios employing an exploratory and large-scale quantitative
approach, it succeeds in giving an initial illustration of how the differences in PPP
characteristics affect their performance. However, the need of future research is cru-
cial for confirming and further understanding the acquired results. This is even more
true as the methods and results face multiple limitations. The internal validity of
this research is largely compromised as it present associations between the variables
and can not, nor aims to conclude any causal effects. Efforts have been undertaken
to improve the internal validity by selecting statistical models based on the best
model fit and by controlling for the effect of variables which impacted the regression
outcomes.

The external validity of the results is compromised as all publications were re-
trieved from Web of Science. Thereby this research excluded potential PPP publi-
cations from other sources. However, the publications that were acquired still give
a good approximation of PPPs’ research portfolios in the field of NTDs and future
research could benefit improve upon the method by adding publications multiple
sources. Furthermore, during the construction of the institutional diversity values,
a small percentage of the data entries was excluded from the analysis. This was
due to those entries not being picked up by the keywords that were used to extract
the institutional types. As a result, the institutional dimension does not provide a
complete representation of the actual data. However, efforts have been undertaken
to limit the excluded entries, which now only constitute 1,49 percent of the total
entries. Furthermore, investigations were conducted to validate that these missing
entries only included unique or incoherent values, which could not significantly alter
the values for the institutional diversity.

The construct validity is limited as the number of staff couldn’t be retraced and
therefore the network size was used as a measure. Although the network size does
not portray a PPP’s capacity in human resources, it does give an interesting illus-
tration of the extent of their collaborative network. As the collaborative networks
are considered the most prominent characteristic as well as advantage of the PPPs,
characterizing PPPs by the extent of their network instead of staff size can also be
argued to be more fitting. Furthermore, future research can improve upon the con-
struct validity by investigating other methods for analyzing the cognitive dimension
of a research publication. The approach used in this research, although insightful,
is limited in the knowledge it can award on the cognitive proximity as well as the
cognitive diversity of the research.
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proving fitness: Mapping research priorities against societal needs on obesity.
Journal of Informetrics, 11 (4), 1095–1113. https://doi.org/10.1016/j.joi.
2017.09.010

Charter, dndi. (2003). DNDI. https://www.dndi.org/wp-content/uploads/2009/
03/dndi-charter eng.pdf

Ciarli, T., & Rafols, I. (2018). The relation between research priorities and societal
demands: The case of rice. Research Policy, 48. https://doi.org/10.1016/j.
respol.2018.10.027

Cohen, J., Sturgeon, G., & Cohen, A. (2014). Measuring progress in neglected disease
drug development. Clinical therapeutics, 36. https : //doi . org/10 .1016/ j .
clinthera.2014.05.004

Dahw mission statement. (n.d.). https://www.dahw.de/en/organization/vision-
and-mission/mission-statement.html

Dahw: Annual report 2018. (2019). https://www.dahw.de/fileadmin/redaktion/04
PDF/Unsere Arbeit/Publikationen/Jahresberichte/DAHW Annual-Report
screen.pdf

De Pinho Campos, K., Norman, C., & Jadad, A. (2011). Product development
public-private partnerships for public health: A systematic review using qual-
itative data. Social science medicine (1982), 73, 986–94. https://doi.org/10.
1016/j.socscimed.2011.06.059

Dengue and aedes-transmitted diseases. (n.d.). https : // www. ivi . int /what - we -
do/disease-areas/dengue/

Dengue vaccine initiative. (n.d.). Dengue Vaccine Initiative. http://www.denguevaccine.
org/

Dengue vaccine initiative. (n.d.). Dengue Vaccine Initiative. http://www.denguevaccine.
org/what-we-do/

Dengue vaccine initiative awarded grant from germany for development of new
dengue vaccines in brazil and vietnam. (1970). Sabin Vaccine Institute. https:
//www.sabin.org/updates/pressreleases/dengue-vaccine-initiative-awarded-
grant-germany-development-new-dengue

Destrero, A. (2020). Geocode addresses with google sheets and google geocoding api.
https://www.guguweb.com/2020/01/24/geocode-addresses-with-google-
sheets-and-google-geocoding-api/

Dndi partnership. (2019). DNDI. https://www.dndi.org/partnership/
Dvi and partnership for dengue control (pdc) launch gdac. (2016). http://preventdengue.

org/dvi-and-partnership-for-dengue-control-pdc-launch-gdac/
Ekola, A. (n.d.). Anti-blindness campaign cuts disease prevalence in half among mil-

lions in poorest regions of tanzania, morocco. https://www.gatesfoundation.
org / Media - Center / Press - Releases / 2000 / 12 / International - Trachoma -
Initiative

Envision. (2017). http://www.ntdenvision.org/envision.html

65



The envision impact — final report. (2019). https://www.ntdenvision.org/sites/
default/files/docs/PA00WB3N.pdf

Envision: A world free of neglected tropical diseases — rti. (n.d.). https://www.rti.
org/impact/envision-world-free-neglected-tropical-diseases

EurekAlert. (2019). Idri partners with afrigen biologics and biovac to produce tu-
berculosis vaccine. https://www.eurekalert.org/pub releases/2019-02/idri-
ipw022019.php

Ford, C. (2017). University of virginia library research data services sciences. https:
//data.library.virginia.edu/the-wilcoxon-rank-sum-test/

Founding partners. (n.d.). DNDI. https://www.dndi.org/about-dndi/founding-
partners/

funders, T. —. (n.d.). Tdr 2019 funders. https://www.who.int/tdr/about/funding/
funders/en/

Funding. (2010). World Health Organization. http://www9.who.int/apoc/about/
funding/en/

Funds, programmes, specialized agencies and others. (n.d.). United Nations. https:
/ / www . un . org / en / sections / about - un / funds - programmes - specialized -
agencies-and-others/index.html

Gavi alliance. (2020). https://www.gavi.org/sites/default/files/document/2020/
Gavi-Facts-and-figures.pdf

Geocoding api — get started. (n.d.). Google. https : / / developers . google . com /
maps/documentation/geocoding/start#geocoding- request- and- response-
latitudelongitude-lookup

Glennerster, R., Kremer, M., & Williams, H. (2006). Creating markets for vaccines,
67–79.

Graef, K. M., Dent, J., & Starr, A. (2018). Creating, managing, and advancing col-
laborations: The road to successful partnerships. In M. Chon, P. Roffe, & A.
Abdel-Latif (Eds.), The cambridge handbook of public-private partnerships,
intellectual property governance, and sustainable development (pp. 72–92).
Cambridge University Press. https://doi.org/10.1017/9781316809587.007

Gubler, D. J. (2015). The partnership for dengue control – a new global alliance for
the prevention and control of dengue. Vaccine, 33 (10), 1233. https://doi.
org/https://doi.org/10.1016/j.vaccine.2015.01.002

Gurib-Fakim, A. (2014). Novel plant bioresources: Applications in food, medicine
and cosmetics. Wiley. https://ebookcentral.proquest.com

Gustavsen, K., Bradley, M., & Wright, A. (2009). Glaxosmithkline and merck:
Private-sector collaboration for the elimination of lymphatic filariasis. An-
nals of tropical medicine and parasitology, 103 Suppl 1, S11–5. https://doi.
org/10.1179/000349809X12502035776478

Gustavsen, K., & Hanson, C. (2009). Progress in public-private partnerships to
fight neglected diseases. Health affairs (Project Hope), 28, 1745–9. https :
//doi.org/10.1377/hlthaff.28.6.1745

Han, J., & Kamber, M. (2012). Data mining: Concepts and techniques (3rd ed).
Elsevier.

Hardeman, S. (2013). Organization level research in scientometrics: A plea for an
explicit pragmatic approach. Scientometrics, 94, 1175–1194. https://doi.org/
10.1007/s11192-012-0806-6

66



Herrling, P. (2006). Innovative partnerships in neglected disease research - the no-
vartis institute for tropical diseases. DDW. https://www.ddw-misc.com/
business/p92808-innovative-partnerships-in-neglected-disease-research-the-
novartis-institute-for-tropical-diseases.html

Hodge, G., & Greve, C. (2007). Public–private partnerships: An international per-
formance review. Public Administration Review, 67, 545–558. https://doi.
org/10.1111/j.1540-6210.2007.00736.x

Hookworm. (n.d.). https://www.sabin.org/programs/hookworm
Hotez, P., Bottazzi, M., Zhan, B., Makepeace, B., Klei, T., Abraham, D., Taylor, D.,

& Lustigman, S. (2015). The onchocerciasis vaccine for africa–tova–initiative.
PLoS Neglected Tropical Diseases, 9 (1), e0003422. https://doi.org/10.1371/
journal.pntd.0003422

Human african trypanosomiasis. (2016). World Health Organization. https://www.
who.int/trypanosomiasis african/surveillance/en/

Ichimori, K., & Ottesen, E. A. (2011). Eliminating lymphatic filariasis. http://www.
scielo.org.mx/scielo.php?script=sci arttext&pid=S1665-11462011000200011

Infectious disease research institute. (n.d.). https://www.idri.org/
Infectious disease research institute (idri). (n.d.). https://research.wipo.int/member/

infectious-disease-research-institute-idri
International trachoma initiative. (n.d.). https://www.pfizer.com/responsibility/

global health/international trachoma initiative
International trachoma initiative (iti). (n.d.). https : / / globalhealthprogress . org /

collaboration/international-trachoma-initiative-iti/
Introduction to the stamp out sleeping sickness campaign. (n.d.). http : //www.

stampoutsleepingsickness.com/about-sos-.aspx
Isglobal. (n.d.). https://www.isglobal.org/en/research-programmes
Jamali, D. (2004). Success and failure mechanisms of public private partnerships

(ppps) in developing countries: Insights from the lebanese context. Interna-
tional Journal of Public Sector Management, 17, 414–430. https://doi.org/
10.1108/09513550410546598

Jomo, K., Chowdhury, A., Sharma, K., & Platz, D. (2016). Public-private part-
nerships and the 2030 agenda for sustainable development: Fit for purpose?
DESA Working Paper, 43 (11), 998–1005.

Khanom, N. A. (2010). International review of business. Research Papers Conceptual
Issues in Defining Public Private Partnerships ( PPPs ) Khanom, 61 (2), 150–
163.

Klijn, E., & Teisman, G. R. (2002). Klijn teisman (2003) pmm institutional and
stratgeic barriers to ppp dutch cases. (September), 9–11.

Krattiger, A., Bombelles, T., & Jedrusik, A. (2018). Driving innovation for global
health through multi-stakeholder partnerships. The Cambridge Handbook of
Public-Private Partnerships, Intellectual Property Governance, and Sustain-
able Development, 47–71.

Lee, K., & Fang, J. (2013). Historical dictionary of the world health organization.
Lexchin, J. (2010). One step forward , one step sideways? expanding research capac-

ity for neglected diseases.
Llopis, O., & D’Este, P. (2016). Beneficiary contact and innovation: The relation

between contact with patients and medical innovation under different insti-

67



tutional logics. Research Policy, 45 (8), 1512–1523. https://doi.org/10.1016/
j.respol.2016.03.004

Lymphatic filariasis. (n.d.). https://www.who.int/lymphatic filariasis/partnership/
en/

Marsilio, M., Cappellaro, G., & Cuccurullo, C. (2011). The intellectual structure
of research into ppps: A bibliometric analysis. Public Management Review,
13 (6), 763–782. https://doi.org/10.1080/14719037.2010.539112

Mmv. (n.d.). https://www.mmv.org/about-us/what-we-do/our-history
Molas, J., D’Este, P., Llopis, O., & Rafols, I. (2015). Towards an alternative frame-

work for the evaluation of translational research initiatives. Research Evalu-
ation, 25, rvv027. https://doi.org/10.1093/reseval/rvv027

Moran, M., Guzman, J., Ropars, A. L., & Illmer, A. (2010). The role of product
development partnerships in research and development for neglected diseases,
2, 114–122. https://doi.org/10.1016/j.inhe.2010.04.002

Moran, M. (2005). A breakthrough in rd for neglected diseases: New ways to get
the drugs we need. PLoS medicine, 2, e302. https://doi.org/10.1371/journal.
pmed.0020302

Morgan, A., Amend, A., George, D., & Hallett, M. (2017). Mastering spark for data
science. Packt Publishing.
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Appendix A

WHO list of neglected tropical
diseases

(“Neglected tropical diseases”, 2020)

• Buruli ulcer

• Chagas disease

• Dengue and Chikungunya

• Dracunculiasis (guinea-worm disease)

• Echinococcosis

• Foodborne trematodiases

• Human African trypanosomiasis (sleeping sickness)

• Leishmaniasis

• Leprosy (Hansen’s disease)

• Lymphatic filariasis

• Mycetoma, chromoblastomycosis and other deep mycoses

• Onchocerciasis (river blindness)

• Rabies

• Scabies and other ectoparasites

• Schistosomiasis

• Soil-transmitted helminthiases

• Snakebite envenoming

• Taeniasis/Cysticercosis

• Trachoma

• Yaws (Endemic treponematoses)
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Appendix B

List of public-private partnerships

Table B.1: Overview of public-private partnerships (Aerts et al., 2017 p.749)

Partnership(s) or Organization leading the partnership
WIPO Re:Search consortium
Drugs for Neglected Diseases Initiative (DNDi)
Novartis Institute of Tropical Disease (NITD)
The Pediatric Dengue Vaccine Initiative (PDVI)
The Dengue Prevention Program PHYTOCHIK
Stamp Out Sleeping Sickness (SOS)
HAT control program
The Special Program for Research and Training in Tropical Disease (TDR)
The Infectious Disease Research Institute (IDRI)
The German Leprosy Relief Association (GLRA)
The Global Program to Eliminate Lymphatic Filariasis (GPELF)
The Global Alliance for Elimination of Lymphatic Filariasis (GAELF)
The African Program for Onchocerciasis Control (APOC)
The Onchocerciasis Control Program (OCP)
The Onchocerciasis Elimination Program for the Americas (OEPA)
The Sabin Vaccine Institute with the New York Blood Center
TOVA (The Onchocerciasis Vaccine for Africa)
Institut Pasteur in Lille
The Sabin Vaccine Institute and the Oswaldo Cruz Foundation (FIOCRUZ)
The Sabin Vaccine Institute with Baylor College of Medicine
The Regional Network for Asian Schistosomiasis (RNAS)
The Human Hookworm Initiative (HHVI)
The International Trachoma Initiative (ITI)
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Appendix C

Consideration of excluded PPPs

Table C.1: Exclusion of additional PPPs

PPP ISGlobal GAVI Alliance TB Alliance Medicines for Malaria Venture (MMV)
Public/private yes Yes Yes yes
Comment Public-private Public-private product-development product-development
Focus on NTDs No No No No
Conclusion Excluded Excluded Excluded Excluded
Sources (“ISGlobal”, n.d.) (“GAVI Alliance”, 2020) (“About TB Alliance”, n.d.) (“MMV”, n.d.)
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Appendix D

Geocoding script

function myFunction ( ) {
var shee t = SpreadsheetApp . getAct iveSheet ( ) ;

var range = sheet . getDataRange ( ) ;
var c e l l s = range . getValues ( ) ;

var l a t i t u d e s = [ ] ;
var l o n g i t u d e s = [ ] ;

for (var i = 0 ; i \ t e x t l e s s c e l l s . length ; i++) {
var address = c e l l s [ i ] [ 0 ] ;
var geocoder = Maps . newGeocoder ( ) . geocode ( address ) ;
var r e s = geocoder . r e s u l t s [ 0 ] ;

var l a t = lng = 0 ;
i f ( r e s ) {

l a t = r e s . geometry . l o c a t i o n . l a t ;
lng = r e s . geometry . l o c a t i o n . lng ;

}

l a t i t u d e s . push ( [ l a t ] ) ;
l o n g i t u d e s . push ( [ lng ] ) ;

}

shee t . getRange ( ’B1 ’ )
. of fset (0 , 0 , l a t i t u d e s . length )
. s e tVa lues ( l a t i t u d e s ) ;
shee t . getRange ( ’C1 ’ )
. of fset (0 , 0 , l o n g i t u d e s . length )
. s e tVa lues ( l o n g i t u d e s ) ;

}
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Appendix E

Keywords for extracting
institutional types
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Appendix F

Validation of missing entries

Table F.1: First 20 missing affiliations

V1
PFI 6
TROPICAL PROJECTS, HITCHIN 6
FUNDACAO E 3
INGEROD, BRASTAD 3
120 RUE CAMPANULES, ORNEX 2
AGENCY, KHLONG LUANG 12120 1
AREA OPERAT LV, SALTA 1
ASAREN 01BP3916, OUAGADOUGOU 01 1
BP 2938, OUAGADOUGOU 01 1
BP 3841, LOME 01 1
C 1
CBM 1
CENTER ETUD SANTE, LUXEMBOURG 1
CENTER OPERAT RESEARCH, LUXEMBOURG 1
CITY CENTER KOLKATA 700064, WEST BENGAL 1
COMMUNITY VIS INITIAT, ABUJA 1
CTP, MTN 1
DEPARTMENT FORENS BIOL 1
ENVIRONMENT SCI & COMMUNITY HEALTH, RAMALLAH 1
FAC FARM, NATAL 1

Table F.2: First 20 missing funders

V1
GENEVA 10
GERMANY 4
UK 4
DEPARTMENT OF SCIENCE AND TECHNOLOGY 3
36 COMPANIES 2
CHAI 2
CZECH REPUBLIC 2
DEPARTMENT FOR INFECTIOUS DISEASES 2
DEPARTMENT OF RHEUMATOLOGY 2
FRANCE 2
GHS INSTITUTION 2
INTERNATIONAL) 2
NETHERLANDS 2
SPAIN) 2
ACADEMIC RESEARCH FUND 1
ACCION INTEGRADA 1
AD FUTURA 1
AN APW CONTRACT 1
AN OPERATION CENTER 1
ANNA FULLER FELLOWSHIP 1
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Table F.3: Random set of missing funders

RandomMissFunders Freq
1 ACCION INTEGRADA 1
2 AN APW CONTRACT 1
3 BASF 1
4 BRAC 1
5 CENTRE FOR RESPIRATORY INFECTION 1
6 DEPARTMENT FOR INFECTIOUS DISEASES 1
7 DEPARTMENT OF SCIENCE AND TECHNOLOGY 1
8 ETHETH ZURICH 1
9 FONDATION PRO VICTIMIS 1
10 HEALTH ECONOMICS AND POLICY NETWORK IN AFRICA 1
11 NDI 1
12 NETHERLANDS 1
13 OFFICE OF VICE-CHANCELLOR FOR RESEARCH 1
14 PROCOPE 1
15 RESEARCH ON THEIR SYMBIONTS” 1
16 SA AIDS CONFERENCE 1
17 SHANGHAI S T 1
18 CHU 1
19 DIRECTOR’S INITIATIVE GRANT 1
20 FIGHT FOR SIGHT 1

Table F.4: Random set of missing affiliations

RandomMissAffil Freq
1 AL NEELAIN 1
2 BAHIR DAR 1
3 COLOMBO 1
4 DMR 1
5 EMORY 1
6 FAC SAUDE & ECOL HUMANA FASEH VESPASIA 1
7 FILARIASIS RESEARCH CENTER 1
8 GEORGE WASHINGTON 1
9 HERBARIUM 1
10 ILLINOIS 1
11 INGEROD 1
12 KYOTO 1
13 LAB REFERENCIA 1
14 MAC 1
15 MARYLAND 1
16 NO ARIZONA 1
17 NORTE 1
18 NOTRE DAME 1
19 PARIS 1
20 SAN CARLOS 1
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Appendix G

R code for applying Haversine
formula

l ibrary (data . table )
l ibrary ( t i d y v e r s e )
l ibrary ( s p a t i a l r i s k )
l ibrary ( optiRum )

grid <− function ( x ){
Temporary geo <− x [ , l a t , lon ]
optiRum : : CJ . dt ( Temporary geo , Temporary geo )

}

d i s t Temporary geo <− data . table ( Temporary geo ) %>%
sp l i t ( . $ id ) %>%
map d f r ( grid , . id = ” id ” ) %>%
mutate ( distm = s p a t i a l r i s k : : have r s ine ( la t , lon , i . l a t , i . lon ) ) %>%
f i l t e r ( distm > 0) %>%
group by( id ) %>%
summarize ( distm mean = (mean( distm ) ) /1000)
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Appendix H

Summaries of the public-private
partnerships

WIPO Re:Search consortium

The WIPO Re:Search consortium is a collaboration between the public organi-
zation WIPO (World Intellectual Property Organization), BIO Ventures for Global
Health (BVGH), and 31 funding members (“About WIPO Re:Search”, n.d.). BVGH
is an NGO and WIPO is a specialized agency of the UN and therefore is consid-
ered an independent international organization (“Funds, Programmes, Specialized
Agencies and Others”, n.d.; “Stop TB Partnership: Partners’ Directory”, n.d.).

The scope of the WIPO Re:Search Consortium spans across multiple trans-
boundary diseases. A list of these diseases can be found on page 30 in the strategic
plan of 2017-2021 (“WIPO Re:Search Strategic Plan 2017–2021”, 2017, p. 5).

WIPO Re:Search consortium consists of over 120 Members from 35 countries
and aims at constructing innovative research partnerships and R&D collaborations.
The PPP is nested within WIPO, which acts as a secretariat and BVGH manages
the partnership hub, proactively connecting potential users and licensees of WIPO
Re:Search and creating research collaborations (“About WIPO Re:Search”, n.d.).

Regarding its strategic choices, WIPO Re:Search carried out a comprehensive
communication and advocacy program and has funded and undertaken capacity-
building for developing country scientists. Funding is being received from the fund-
ing members as well as external funders like the governments of Australia and Japan
(“WIPO Re:Search Strategic Plan 2017–2021”, 2017, p. 8).

Drugs for Neglected Diseases Initiative (DNDi)

The Drugs for Neglected Diseases Initiative (DNDi) is an independent, not-for-
profit foundation aimed at developing new treatments for neglected diseases (“About
Us: DNDi”, 2019; “Charter, DNDi”, 2003). DNDi has been founded in 2003 by
seven key stakeholders consisting of both public as well as private organizations
(“Founding Partners”, n.d.). In 2018, DNDi conducted clinical trials in 7 disease
areas at 50 sites in 16 countries. Five of these diseases are considered NTDs and
DNDi currently has 20 new chemical entities’ in their drug development pipeline
(“2018 DNDi Annual Report”, 2019, p. 8, 27).
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Considering the internal structure of DNDi, it consisted of 183 partners in 2018
(“2018 DNDi Annual Report”, 2019, p. 6). Furthermore, it operates through a vir-
tual model whereby all of its R&D activities are outsourced (“DNDi Partnership”,
2019). Since its establishment in 2003, DNDi has been engaged in building research
capacity in disease endemic countries. DNDi has been improving infrastructure at
clinical sites, training health staff, sharing knowledge among researchers, and coor-
dinating multi- country studies through regional disease-specific research platforms
(“2018 DNDi Annual Report”, 2019, p. 32). DNDi receives funding from public
institutions, private institutions as well as resources from their own founders (“2018
DNDi Annual Report”, 2019, p. 43).

Novartis Institute of Tropical Disease (NITD)

NITD is a public-private partnership between Novartis and the Singapore Eco-
nomic Development Board. The PPP was established in 2003 and is part of the
Novartis Institutes for BioMedical Research (NIBR) (“Novartis Institute for Tropi-
cal Diseases”, n.d.). NITD’s research currently focuses on five parasitic diseases of
which three are considered NTDs. The PPP has a geographical focus on Ghana,
South-Africa, Tanzania, Zambia, Thailand and Vietnam (“Novartis Institute for
Tropical Diseases”, n.d.; “Novartis Institute for Tropical Diseases (NITD)”, n.d.).

Next to the founding agencies, the PPP has six partners, consisting of academi-
a/research institutes, Global NGOs, Private foundations/development organizations
and a product development partnership (“Novartis Institute for Tropical Diseases
(NITD)”, n.d.). Located in the Biopolis in Singapore, NITD is home to 100 re-
searchers and business associates. Even though they also collaborate on R&D
projects with other organizations, their main R&D is conducted in-house. As part
of the larger Novartis network, it shares the resources of the Novartis libraries (Her-
rling, 2006).

In regards to capacity building, NITD contributes to the education of scien-
tists from developing and developed countries that are interested in drug discovery
sciences for neglected diseases. Additionally, NITD organises symposia in endemic
regions bringing together top researchers in tropical diseases, local doctors, scientists
and health officials to better understand the local conditions of patients (Herrling,
2006). No information can be found with regards to NITD’s funding model.

The Pediatric Dengue Vaccine Initiative ((P)DVI)

DVI, successor of PDVI, is a consortium of the International Vaccine Institute,
World Health Organization, Sabin Vaccine Institute, and the Johns Hopkins Uni-
versity’s International Vaccine Access Center. It is led by the International Vaccine
Institute, which is an independent non-profit organization. It has been discontin-
ued in 2016 and is resuming in a different partnership, namely GDAC (“Dengue
Vaccine Initiative”, n.d.). (P)DVI focuses solely on Dengue, but does not main-
tain a geographical focus. Additionally, it focuses on vaccines as medicinal type
(“Why a Vaccine”, n.d.). Concerning its Internal Structure, nothing can be found
on the number of employees working at PDVI. Besides the consortium partners
mentioned above, there are no other members or partners mentioned. The PPP
worked under three objectives, relating to the development of evidence for decision
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making, creating an enabling environment for the introduction of dengue vaccines
and enabling decision making for countries interested in early adoption. The PPP
supported the development of dengue vaccines by local manufacturers in endemic re-
gions rather than developing the vaccines themselves (“Dengue Vaccine Initiative”,
n.d.; “Dengue Vaccine Initiative awarded grant from Germany for development of
new dengue vaccines in Brazil and Vietnam”, 1970).

The PPP participates in capacity building by strengthening local clinical testing
sites (Aparecida Sperança, 2017). Lastly, the PPP has received funding from the
Bill & Melinda Gates foundation, as well as the German federal government. The
funding from Gates was granted at the launch of the PPP (“Dengue Vaccine Initia-
tive awarded grant from Germany for development of new dengue vaccines in Brazil
and Vietnam”, 1970).

The Dengue Prevention Program (PHYTOCHIK)

Not a lot of information is available on the PHYTOCHIK project. What is
known is that it was aimed at the discovery of natural compounds active against the
chikungunya virus in Indian Ocean territory. The project was selected by the Centre
de Recherche et de Veille des maladies émergentes dans l’Océan Indian (CRVOI) for
financial support, began in March 2009 and ended in December 2011. It consisted of
a collaborative network between three Indian Ocean island institutes/laboratories,
two French laboratories and one Belgian laboratory (Gurib-Fakim, 2014).

Stamp Out Sleeping Sickness (SOS)

The Stamp Out Sleeping sickness (SOS) campaign is a public private partnership
launched in Uganda in October 2006. The SOS partnership founding stakeholders
are Ceva Santé Animale, the Centre for Infectious Diseases at the University of
Edinburgh , IK Investment Partners/IKARE and the Makerere University. The PPP
was formed in response to an emergency situation arising in a number of districts in
Northern Uganda where the two strains of Human African Trypanosomiasis (HAT),
also known as sleeping sickness, threatened to converge. Cattle in the emergency
regions were treated with isometamidium chloride. In the remaining SOS areas cattle
were treated with diminazene aceturate. Furthermore, all animals were sprayed with
also sprayed with a deltamethrin based insecticide.

The PPP has engaged in building a platform for sustainability through appoint-
ing veterinary students from the Makerere University to treat the cattle and edu-
cating farmers and key stakeholders on sleeping sickness and the close links between
animal health and human health and economic development (“Introduction to the
stamp out sleeping sickness campaign”, n.d.). Concerning the financial support,
Phase 1 of the SOS campaign was financed by donations from CEVA Santé Animal
and IK Investment Partners. Together with research inputs from the World Health
Organisation, The Wellcome Trust and Department for International Development
(DFID) Animal Health Programme, Stamp Out Sleeping Sickness represents a com-
bined investment of more than 900.000 US dollars(“Stamp Out Sleeping Sickness”,
2019).
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HAT control program

The HAT control program is a WHO-led control and surveillance program launched
to strengthen support to endemic countries for control activities and ensure wider ac-
cess to HAT treatments available free of charge. It was established in the early 2000s
as a WHO public–private partnership with Sanofi and Bayer HealthCare. WHO
ensures the distribution of the donated anti-trypanosomal medicines to endemic
countries through this partnership with Sanofi (for pentamidine, melarsoprol and
eflornithine) and with Bayer HealthCare (for suramin and nifurtimox) (“Progress
on eliminating sleeping sickness as a public health problem”, 2019). WHO’s ap-
proach consisted of helping national programs assess local situations, identify suit-
able techniques and methodologies, design appropriate structures, develop adapted
strategies and implement capacity building activities (“Human African trypanoso-
miasis”, 2016)

The Special Program for Research and Training in Tropical Disease (TDR)

TDR is a program hosted at the World Health Organization (WHO) in Geneva,
Switzerland, and is sponsored by the United Nations Children’s Fund (UNICEF), the
United Nations Development Program (UNDP),the World Bank and WHO (TDR,
2016). TDR focuses on 12 diseases and 8 of these are considered NTDs (TDR,
n.d.-a). TDR does not maintain a specific geographical focus and supports the
development of research instead of conducting R&D themselves. In 2019 the PPP
consisted of 32 employees and 24 contributors/co-sponsors (TDR, n.d.-b).

One of its three main objectives is ’strengthening health research capacity in
low- and middle income countries’ putting an extensive focus on capacity building
(TDR, 2016). In 2019 TDR received funding from its founders as well as external
governments and international institutions (funders, n.d.).

Global Dengue & Aedes-Transmitted Diseases Consortium (GDAC))

The Global Dengue & Aedes-Transmitted Diseases Consortium (GDAC) was
launched in 2016 and is a consortium of the Partnership for Dengue Control (PDC),
the International Vaccine Institute, the International Vaccine Access Center (IVAC)
at the Johns Hopkins Bloomberg School of Public Health, and the Duke-NUS Medi-
cal School (“About us”, n.d.). GDAC brings together the Dengue Vaccine Initiative
(DVI) and the Partnership for Dengue Control (PDC) (“DVI and Partnership for
Dengue Control (PDC) Launch GDAC”, 2016).

GDAC’s key objectives are to accelerate innovation and application of vac-
cines, vector control, antivirals, clinical management, therapeutics, diagnostics and
surveillance, licensure and post-marketing oversight of vaccines(“Dengue and Aedes-
transmitted Diseases”, n.d.). In contrast to (P)DVI, GDAC expands its expertise in
dengue to other Aedes-transmitted diseases including Zika, chikungunya and yellow
fever(“DVI and Partnership for Dengue Control (PDC) Launch GDAC”, 2016).

Additional to its main activities, GDAC focuses on strengthening social mobi-
lization, advocacy and capacity building(“Dengue and Aedes-transmitted Diseases”,
n.d.).GDAC is funded in part by drug-makers that works closely with WHO and
furthermore states that they work closely with international funders(“DVI and Part-
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nership for Dengue Control (PDC) Launch GDAC”, 2016; Steenhuysen, 2019). It
is not clear if the other part is funded by the consortium members themselves or
depends fully on external funds.

Partnership for Dengue Control (PDC)

PDC was created in 2013 to spearhead an integrated approach to seasonably
control and prevent dengue. As a multi-sponsored, independent and non-profit
foundation, it brings together experts in the dengue-prevention community from
different fields to address key issues, with an emphasis on combining vector control
and vaccination strategies (“Partnership for Dengue Control (PDC)”, 2013).

PDC seeks to build synergies among the many new and innovative tools in the de-
velopment pipeline. Its approach is developed through workshops, multidisciplinary
task forces, research agenda, advocacy and other initiatives. Hosted by the Mérieux
Foundation, PDC is led by an independent board and currently participates in the
GDAC consortium (“About us”, n.d.). PDC has received funding from several NGOs
and industrial partners (vaccines and insecticides manufacturers) (Gubler, 2015).

The Infectious Disease Research Institute (IDRI)

IDRI was established in 1994 as a not-for-profit, non-governmental, US scientific
organization to develop vaccines, therapeutics and diagnostics for a range of diseases
of the developing world.(“International Trachoma Initiative (ITI)”, n.d.). IDRI sci-
entists collaborate with academic, government, nonprofit, and industry partners to
translate research into new drugs, vaccines, adjuvants, and diagnostics. Diseases of
interest to IDRI include leishmaniasis, leprosy, malaria and tuberculosis. The insti-
tute does not maintain a geographical focus (“Infectious Disease Research Institute”,
n.d.; “Infectious Disease Research Institute (IDRI)”, n.d.).

IDRI has its own facilities where it conducts R&D. Additionally, the organiza-
tion has 125 employees headquartered in Seattle with nearly 100 partners/collab-
orators around the world and is funded by donations (BioSpace, 2016; “Infectious
Disease Research Institute”, n.d.).Lastly, IDRI is engaged in supporting other coun-
tries to produce their own vaccines through exchanging antigens and collaborating
(EurekAlert, 2019).

The German Leprosy Relief Association (GLRA)

GLRA, also known as Deutsche Lepra und Tuberkulosehilfe e.V. is an indepen-
dent non governmental organisation, founded in 1957. Their disease scope consists
of 7 NTDs and tuberculosis, treating bacteria, parasites and protozoa all over the
globe (“DAHW: Annual report 2018”, 2019).

In 2018, a total of 154 GLRA employees worked in 83 projects in 21 countries
in Africa, Asia and Latin America. The PPP includes a large network of over
40 partners. Concerning their R&D activities, they support research conducted
in the interests of improving prevention, diagnostics, therapy and medical-social
rehabilitation for their target groups. GLRA aims at encouraging sustainability and
build local skills and is fully funded by external donations (“DAHW: Annual report
2018”, 2019).
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The Global Program to Eliminate Lymphatic Filariasis (GPELF)

GPELF is a WHO program launched in 2000. The program’s aim is to imple-
ment Mass drug administration (MDA)for the treatment of lymphatic disease. The
necessary drugs were donated by GlaxoSmithKline (GSK) and Merck & Co., Inc
(Gustavsen et al., 2009). In 2015 a cumulative total of 5.62 billion treatments were
delivered by GPELF to ¿1 billion people from across the globe (“Weekly epidemio-
logical record”, 2015). Currently the program is still in operation and encompasses
a large network of partners, which include individual national programs and NGOs
(“Lymphatic filariasis”, n.d.).

In the 2003-2005 strategic plan of GPELF, it is stated that inter-county work-
shops and national level training’s were conducted to strengthen the local capacities
and knowledge on lymphatic filariasis. Initial funding for the implementation of
GPELF was provided by a number of concerned bilateral aid agencies (governments
of the UK, Japan and U.S.) and foundations (Bill & Melinda Gates Foundation,
Arab Fund for Economic and Social Development) (Ichimori & Ottesen, 2011).

The Global Alliance for Elimination of Lymphatic Filariasis (GAELF)

GAELF is a public-private partnership created in 2000 between two pharmaceu-
tical companies, an university and the WHO to assist GPELF in advocacy, resource
mobilisation and programme implementation. It is focused on eliminating Lym-
phatic Filariasis for which it employs anti-parasitic drugs. The PPP has around 150
global partners

GlaxoSmithKline, Merck & Co Inc. and Eisai Co. Ltd. have pledged alben-
dazole, Mectizan R© and diethylcarbamazine (DEC) respectively and the secretariat
of GAELF is provided by the Liverpool School of Tropical Medicine (Lee & Fang,
2013).

GAELF encourages country-level resource mobilisation by providing training
and materials for country programmes to mobilise support from local companies
and non-governmental organisation. The PPP is funded by governments as well
as private foundations and benefits from donations by its private founders (Lee &
Fang, 2013).

The African Programme for Onchocerciasis Control (APOC)

APOC is the second creation of a group of 15 NonGovernmental Development
Organizations (NGDO) and sponsoring agencies, the first being the Onchocerciasis
Control Program (OCP). APOC was launched in 1995 to combat the rest of Africa ’s
river blindness. The programme includes the active involvement of the Ministries of
Health and their affected communities, several international and local NGDOs, the
private sector (Merck & Co., Inc.), donor countries and UN agencies. The World
Bank is the Fiscal Agent of the Programme and WHO is the Executing Agency
of the Programme. APOC ended in 2015 (“African Programme for Onchocerciasis
Control (APOC)”, 2018).

The PPP focuses on Community-Directed Treatment with Ivermectin (CDTI),
which is donated by founders from the private sector. Additionally the PPP em-
powers local communities to fight river blindness in their own villages, relieving
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suffering and slowing transmission. APOC is funded entirely from voluntary con-
tributions given to founders or received from external parties (“African Programme
for Onchocerciasis Control (APOC)”, 2018; “Funding”, 2010).

The Onchocerciasis Control Program (OCP)

The OCP is an collaboration between the World Health Organization, the World
Bank, the United Nations Development Programme (UNDP) and Food and Agri-
culture Organization (FAO). These UN agencies constitute the sponsoring agencies
of OCP. The program stretches over 11 countries and included 11 participating
countries (“Onchocerciasis Control Programme (OCP)”, 2018).

At the beginning the PPP’s operations were exclusively based on the spray of
insecticides by aircrafts, but following the donation of Mectizan R© (ivermectin) by
Merck & Co., Inc. in 1987, control operations changed from exclusive vector control
to larviciding combined with ivermectin treatment or, in some areas, to ivermectin
treatment alone. OCP was officially closed in December 2002 (“Onchocerciasis Con-
trol Programme (OCP)”, 2018; Tekle et al., 2016).

The Onchocerciasis Elimination Program for the Americas (OEPA)

OEPA is a regional initiative, created in 1993, with the goal of eliminating mor-
bidity and interrupting transmission of Onchocerciasis/river blindness in six endemic
countries in the Americas. The PPP is a multinational, multi-agency coalition that
includes the endemic countries, PAHO, The Carter Center, Lions Clubs, the United
States Centers for Disease Control and Prevention, The Bill and Melinda Gates
Foundation, Merck & Co., Inc., and other partners(Sauerbrey et al., 2018).

OEPA has received funding from country governments as well as OEPA part-
ners. Currently, OEPA has reached its goal as there are no new cases of blindness
attributable to Onchocerciasis in the American region (Sauerbrey et al., 2018).

The Onchocerciasis Vaccine for Africa (TOVA)

The Sabin Vaccine Institute Product Development Partnership has established
The Onchocerciasis Vaccine for Africa (TOVA) Initiative, together with more than
10 universities from Africa, America and Europe to pursue the development of an on-
chocerciasis vaccine (Hotez et al., 2015). TOVA has its origins in the Onchocerciasis
vaccine program of the Edna McConnell Clark Foundation. When the programme
ended, the 14 collaborating laboratories had developed three animal models and
identified a portfolio of 15 O volvulus vaccine candidates. Currently TOVA has set
its goal to take at least one vaccine candidate through Phase I trials by 2025 and
Phase II trials by 2030 (“Origins of TOVA”, n.d.; “TOVA — The Partners”, n.d.).
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The Regional Network for Asian Schistosomiasis (RNAS)

RNAS was facilitated by an initiating collaborative research grant from WHO/TDR
in 1999 and started in 2000 as a small schistosomiasis action network in the Philip-
pines and China (Zhou et al., 2002). In 2009 the network had been expanded to
RNAS+ and operated in nine countries and targeted several helminth diseases in ad-
dition to schistosomiasis. The tasks undertaken by the RNAS+ were also expanded
to include training, GIS mapping and advocacy.

The RNAS+ is supported by a number of international institutions, particularly
the Queensland Institute of Medical Research (QIMR), the Danish Bilharziasis Lab-
oratory (DBL) and the Swiss Tropical Institute (STI). The RNAS+ also receives
support from the WHO. RNAS+ collaborates with more then 10 partners to provide
training courses with the aim of research capacity building (Yang et al., 2010).

The Human Hookworm Initiative (HHVI)

HHVI is a partnership between the Sabin Vaccine Institute and the Texas Chil-
dren’s Hospital Center for Vaccine Development at Baylor College of Medicine in
Houston. The partnership lasted from 2010 until 2017 and was aimed at develop-
ing safe, effective and low-cost vaccines to prevent moderate to severe hookworm
infection in children living in endemic areas. The initiative has been supported by
the Bill & Melinda Gates Foundation, Dutch Ministry of Foreign Affairs, European
Commission Framework Programme 7, Government of Brazil and the Michelson
Medical Research Foundation (“Hookworm”, n.d.).

The International Trachoma Initiative (ITI)

ITI was co-established in 1998 by Pfizer and the Edna McConnell Clark Foun-
dation. It is an independent not-for-profit organization dedicated to eliminating
trachoma. Currently the PPP is housed at the Task Force for Global Health and
manages Pfizer’s donation of the antibiotic, Zithromax R© (azithromycin). ITI collab-
orates with more than 10 governmental and nongovernmental agencies at local, na-
tional, and international levels to implement the World Health Organization (WHO)
recommended SAFE strategy for trachoma control (“International Trachoma Initia-
tive”, n.d.; “International Trachoma Initiative (ITI)”, n.d.).

The PPP has received financial support from the Bill & Melinda Gates founda-
tion and the U.K. Department for International Development, in addition to finan-
cial support from its founders Pfizer and EMCF (Ekola, n.d.).

ENVISION

ENVISION is a temporary project funded by the U.S. Agency for International
Development (USAID) and aimed at providing assistance to national NTD control
programs for the control and elimination of seven targeted NTDs: lymphatic filaria-
sis, trachoma, onchocerciasis, schistosomiasis, and three soil-transmitted helminths
(roundworm, hookworm, whipworm) (“ENVISION”, 2017; “USAID extends RTI
International-led project to eliminate neglected tropical diseases”, 2015).

ENVISION was implemented by RTI International in partnership with CBM
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International, The Carter Center, Fred Hollows Foundation, Helen Keller Interna-
tional, IMA World Health, Light for the World, Sightsavers, and World Vision. The
period of performance for ENVISION was September 30, 2011 through September
30, 2019 (“ENVISION”, 2017).

ENVISION strengthened the capacity of nearly 4,000 trainees across 17 countries
by providing training on skills related to Monitoring & Evaluation. Additionally,
ENVISION coordinated between national NTD and drug donation programs from
private companies, helping to track applications, approvals, and shipments of do-
nated drugs (“The ENVISION impact — Final Report”, 2019).

98


