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Abstract 
Background: International research and innovation efforts for neglected tropi-
cal diseases have increased in recent decades due to disparities in overall health 
research funding in relation to global burden of disease. However, within the 
field of neglected tropical diseases some seem far more neglected than others. 
In this research the aim is to investigate the distribution of resources and ef-
forts, as well as the mechanisms that underpin funding allocation for ne-
glected tropical diseases. Methodology: A systematic literature review was 
conducted to establish a comprehensive overview of known indicators for in-
novation efforts related to a wide range of neglected tropical diseases. Articles 
were selected based on a subjective evaluation of their relevance, the presence 
of original data, and the breadth of their scope. This was followed by thirteen 
in-depth open-ended interviews with representatives of private, public and 
philanthropic funding organizations, concerning evaluation criteria for funding 
research proposals. Results: The findings reveal a large difference in the ex-
tent to which the individual diseases are neglected with notable differences be-
tween absolute and relative efforts. Criteria used in the evaluation of research 
proposals relate to potential impact, the probability of success and strategic 
fit. Private organizations prioritize strategic fit and economic impact; philan-
thropic organizations prioritize short-term societal impact; and public gener-
ally prioritize the probability of success by accounting for follow-up funding 
and involvement of industry. Funding decisions of different types of organi-
zations are highly interrelated. Conclusions: This study shows that the evalu-
ation of funding proposals introduces and retains unequal funding distribu-
tion, reinforcing the relative neglect of diseases. Societal impact is the primary 
rationale for funding but application of it as a funding criterion is associated 
with significant challenges. Furthermore, current application of evaluation 
criteria leads to a primary focus on short-term impact. Through current prac-
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tice, the relatively most neglected diseases will remain so, and a long-term 
strategy is needed to resolve this. 
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1. Introduction 

Neglected tropical diseases (NTDs) constitute a group of diseases that primarily 
affect resource poor populations and have traditionally been neglected [1]. The 
severity of the problem was first recognized in 1990, when research showed that 
only 10% of health research funding was allocated to health issues in developing 
countries, despite the fact that these issues account for 90% of the global burden 
of disease [2]. The disparity became known as the 10/90 gap and led to interna-
tional efforts, including the formation of the Health Forum and the formulation 
of a Millennium Development Goal dedicated to “combat HIV/AIDS, malaria 
and other diseases”. In practice, however, the majority of efforts were primarily 
focused on the big three diseases: HIV/AIDs, malaria and tuberculosis. In 2005, 
the term NTDs was introduced to refer to the “other diseases” that were still be-
ing neglected despite a clear unmet need [3].  

Efforts to decrease the burden of NTDs take a variety of forms such as pub-
lic-private partnerships, drug donation programs [4], R&D incentive programs 
[5], and the London Declaration. Funding for research and development (R&D) 
on neglected tropical diseases (NTDs) has increased with 13%, in the last ten 
years [6]. This trend can be attributed to many strategies that were introduced to 
stimulate investments in NTDs, by lowering the risks and increasing financial 
benefits [5]. The growth in total amount of funding is also the result of increased 
public pressure on pharmaceutical companies leading to the development of access 
to medicines initiatives [7].  

As a result of these efforts, some diseases have seen a significant decrease in 
the burden of disease and others are heading towards elimination [8]. The inci-
dence of other diseases, however, continues to grow as is most evident from a 
610% increase in dengue cases and a 170% increase in leishmaniasis cases be-
tween 1990 and 2013 [9]. These numbers raise the question whether resource 
allocation, which is known to be unequally distributed amongst the individual 
NTDs [6] [10] [11], should be improved. It could be argued that resource alloca-
tion should be prioritized towards diseases with the highest burden of disease, or 
diseases with the highest increase in the burden of disease. In both cases, policy 
decisions should be informed by insights in the current distribution of efforts 
compared to the burden of disease. Moreover, funding allocation mechanisms 
should take such prioritization into account.  

These changes, however, cannot be made without sufficient insight in the prob-
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lem at hand. While disparities in funding are described in literature [11] [12] 
[13] [14] and some studies compare specific efforts to the burden of disease [15] 
[16] [17], to date there is no comprehensive overview of the distribution of in-
novation efforts between NTDs and the relative neglect of the individual NTDs. 
Furthermore, while existing literature includes studies on: correlation between 
funding and firm or disease characteristics [18] [19] [20], funding organizations’ 
processes for research allocation [21] and priority setting [22], and frameworks 
for improving resource allocation [23] [24]; there is no in-depth analysis on the 
mechanisms through which current allocation processes lead to the observed 
disparities. Most funding allocation is dependent on the assessment of research 
proposals and therein applied evaluation criteria play a key and yet understudied 
role.  

Therefore, the aim of this research is to investigate distribution of innovation 
efforts between NTDs and gain in-depth understanding of the mechanisms of 
evaluation and assessment of research proposals. To this end, this study includes 
a systematic literature review on innovation efforts for NTDs, followed by an 
in-depth analysis on the role of evaluation criteria based on semi-structured 
open-ended interviews with funding organizations.  

2. Methods 
2.1. Distribution of Innovation Efforts  

A systematic literature search was conducted to collect data on health R&D and 
innovation efforts for NTDs. Due to the absence of a uniform definition of ne-
glected tropical diseases (NTDs) [25], this study does not adhere to a predefined 
list of NTDs. Instead, we include all NTDs mentioned in the articles selected for 
analysis. The search syntax used “neglected tropical diseases” in combination 
with the following well known indicators of efforts: funding, publications, clini-
cal trials, publications, patents, and investigational products [26]. PubMed and 
Scopus were used as these databases have a high coverage of biomedical and 
health sciences [27] and grey literature reporting on unique data was added. The 
search was conducted on Jan 13, 2019 and limited to the period since Jan 1, 2000 
given the increase in initiatives to promote health R&D in NTDs since this date 
(Appendix 1). As the corona-pandemic made huge changes to the funding 
landscape, the search was not updated after 2020, in order to show a clear pic-
ture of funding allocation in the absence of pandemic circumstances. However, 
this exclusion introduces a limitation, potentially skewing the findings toward a 
pre-pandemic understanding of funding allocation. 

2.2. Data 

For the selection of relevant articles, the PRISMA guidelines for systematic re-
views were applied [28]. A total of 527 unique records were retrieved, of which 
490 were excluded after screening the title and abstract on relevance. Of the re-
maining records, 2 full text articles were not accessible due to a pay wall, after 
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which the eligibility of the remaining 35 full text articles was reviewed. Non re-
search articles (e.g. news articles, editorials) were excluded as these do not con-
tain original data. Articles with a limited scope (e.g. focus on a geographical ar-
ea, type of drug, or specific funder) are also excluded. Assessment of the eligibil-
ity led to the exclusion of 23 articles, 4 other were relevant but based on overlap-
ping data (Appendix 2). Relevant articles reported on at least one indicator of 
innovation effort for more than one NTD since 2000. A total of 8 articles were 
included in the analysis because these quantify the innovation efforts and pre-
sent these per disease. One article was based on a database that included more 
up-to-date data so it was consulted instead [6]. Information regarding the back-
ground and focus of these articles is presented in Table 1. 

2.3. Analysis 

All data on innovation efforts from 2000 onwards retrieved from papers (Table 
1), were inserted in a spreadsheet and harmonized. The data was combined with 
data on DALYs to calculate the R&D effort relative to the burden of disease in 
terms of DALYs, which were retrieved from the GBD Results tool that is availa-
ble from the IHME [37]. We acknowledge the limitation of relying on DALYs as 
a measure of disease burden and linking it to funding priorities, in that it may 
simplify some of the complexity and intricacies of health economics. The data-
base does not cover all diseases, either because the data is unavailable or because 
they are grouped under one heading or the disease is underreported. Diseases for 
which no DALYs are available from the GBD Results Tool are excluded from 
this study because estimates of the burden of disease largely depend on the 
methodology and complementing data from other sources would hamper com-
parison between diseases. Efforts per DALY were calculated over the specific pe-
riod covered by the selected articles. To calculate relative efforts compared to 
other diseases the resulting numbers were plotted on a 0 - 100 scale. 
 

Table 1. Background of selected articles. 

Ref-list Author 
Publication 

year 
Indicator Period covered 

Number of  
diseases  

considered  
an NTD 

Number of  
diseases  
specified  
in results 

[29] Adams, Gurney & Pendlebury 2012 Publications 2002-2011 17 17 

[30] Akinsolu et al. 2017 Patents 1985-2014 17 17 

[31] Cohen, Dibner & Wilson 2010 Compounds as of 2009 30 13 

[32] Di Procolo & Jommi 2014 Clinical trials 2005-2012 45 20 

[33] G-FINDER 2017 Funding 2007-2016 36 36 

[34] Kappagoda & Ioannidis 2012 Clinical trials 2000-2012 16 16 

[35] Trouiller et al. 2002 Compounds as of 2001 14 10 

[36] Young et al. 2018 Compounds as of 2017 32 32 
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2.4. Funding Evaluation Criteria 

A funding organization’s evaluation criteria are the primary determinants through 
which that organization allocates funding. Some make the criteria they use pub-
licly available, while others do not publish their evaluation criteria. Moreover, 
evaluation criteria can be interpreted and applied differently by different organ-
izations and noticeable differences between the content of documents and data 
from interviews could point to an implementation gap. Therefore it is important 
to gain understanding of the meaning of these concepts and the interpretation 
and application of these criteria in practice [38]. To this end, the study used a 
qualitative approach. 

2.5. Participant Selection 

Interviewees were purposively selected. Grant managers and other representa-
tives of private, public, philanthropic and intermediary organizations were iden-
tified via an internet search and selected via preliminary phone calls. Based on 
these phone calls and preliminary invitation e-mails, some respondents provided 
the name of a colleague that would be more suitable to answer our questions. 
Participants were invited via an e-mail, which included a brief introduction of 
the research, the purpose of the study and the interview design. When partici-
pants did not respond to the invitation e-mail, several attempts were made to 
contact participants by e-mail and telephone. When participants agreed to par-
ticipate, they received the interview questions beforehand to allow them to pre-
pare and enable the interview to go in-depth with follow-up questions. 

2.6. Guide and Concepts 

For the purpose of data collection, an open-ended interview guide was used as it 
provides direction while allowing for flexibility to adapt to the answers given by 
the interviewees. Important concepts that influence the funding decision were 
derived from literature and used as sensitizing concepts during the interviews. 
Analysis of literature revealed eight major categories of criteria that influence the 
likelihood that a research proposal will receive funding either in a positive or 
negative way. Characteristics of these categories provide insight in the likelihood 
that funding organizations will fund research proposals related to NTDs: value 
of the product to society, revenue generation model, resources of the applicant 
available for the research, quality and costs of the proposed research and compe-
tition [12] [39]-[47]. Such concepts are not conclusive nor precisely defined and 
serve as a starting point for the interviews [48] [49]. The applicability and meaning 
of these concepts to the respective interviewee was tested and defined [49], while 
remaining open to concepts that may emerge from the interview [48]. This way, 
sensitizing concepts allowed for the identification of other concepts not previ-
ously described in literature.  

2.7. Data and Analysis 

Thirteen in-depth interviews were conducted with representatives of public (4), 
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private (2), philanthropic (4) and intermediary (3) funding organizations. The 
interviews started with an open question about the evaluation criteria that are 
used by the funding organization. Follow-up questions were used to further dis-
cuss the definition of evaluation criteria and an understanding of how they were 
applied in practice by the organization. Criteria that are used in the agenda set-
ting phase or to check the eligibility or approval phase of a research evaluation 
process were considered out of scope. Interviews were conducted by two re-
searchers via Skype between 2015 and 2018. 

Interviews were transcribed verbatim directly after the interviews were con-
ducted and tape records were deleted. Researchers’ notes were transformed into 
an initial coding sheet directly after the interviews that were used for the initial, 
open coding directly after the interviews. The coding sheet was adapted and 
completed during the open coding process. After this initial analysis, one page 
summaries of the interviews were written and sent to participants for a member 
check. No changes in interpretation were required. Subsequent axial coding 
leads to the identification of the overarching evaluation criteria that are used by 
all different types of organizations. Next, selective coding of the evaluation crite-
ria and the application thereof led to the identification of common themes that 
are specific for NTDs. 

3. Results 
3.1. Distribution of Innovation Efforts  

The selected articles (Table 1) use a wide variety of definitions for NTDs, cover-
ing from 14 up to 45 diseases. The articles rely on definitions used by WHO, 
PLoS NTD journal, and G-FINDER, although the interpretation and categoriza-
tion of diseases still differ per article. The definitions only slightly overlap, 
which results in a list of 66 (sub)diseases. Data on the burden of disease was 
available for 27 diseases, which are the NTDs that are included in the analysis 
(Table 2). 
 

Table 2. The number of diseases considered an NTD varies widely per article. Only 9 out of 66 diseases were covered in all articles. 
Diseases that are considered an NTD in at least one of the articles and for which DALYs are included in the analyses.  
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[33] [29] [30] [32] [34] [31] [35] [36] 

y American trypanosomiasis (Chagas disease)  X X X X X X X X 8 

y Dengue  X X X X X X X X 8 

y Human African trypanosomiasis (sleeping sickness) X X X X X X X X 8 

y Leishmaniasis  X X X X X X X X 8 

y Leprosy  X X X X X X X X 8 
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Continued 

y Lymphatic filariasis (elephantiasis)  X X X X X X X X 8 

y Onchocerciasis (river blindness)  X X X X X X X X 8 

y Schistosomiasis  X X X X X X X X 8 

y Trachoma  X X X X X X X X 8 

 Buruli ulcer  X X X X X X  X 7 

y Cysticercosis  X X  X X X   5 

 Shigella  X   X  X  X 4 

 Cholera  X   X  X  X 4 

 Giardiasis  X   X  X  X 4 

y Dracunculiasis (guinea-worm disease)   X X X X    4 

y Echinococcosis   X X X X    4 

y Geohelminth infections (not specified)   X X X X    4 

y Geohelminth infections Roundworm X   X  X X  4 

y Geohelminth infections Hookworm X   X  X  X 4 

y Geohelminth infections Whipworm X   X  X  X 4 

y Malaria  X     X X X 4 

y Rabies   X X X X    4 

 Taeniasis  X  X X  X   4 

y Tuberculosis  X     X X X 4 

 Rotavirus  X     X  X 3 

 E. Coli Enterotoxigenic  X     X  X 3 

 Foodborne trematode infections    X X X    3 

 Geohelminth infections Strongyloidiasis X   X  X   3 

y HIV/AIDS  X     X  X 3 

y N. meningitidis  X     X  X 3 

 Rheumatic fever  X     X  X 3 

y S. pneumoniae  X     X  X 3 

 Salmonella (non-typhoidal)  X   X    X 3 

y Typhoid and paratyphoid fever  X     X  X 3 

 Yaws   X X X     3 

 Cryptococcal meningitis  X       X 2 

 E. Coli Enteroaggregative  X     X   2 

 Cryptosporidium  X     X   2 

 Foodborne trematode infections Fascioliasis  X  X     2 

 Geohelminth infections Other intestinal roundworms X     X   2 

 Leptospirosis  X       X 2 

y Ebola  X       X 2 

3 Other diseases (24)  1   18   2 3 1 

TOTAL  36 17 17 45 16 31 14 31  
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3.2. Indicator Comparison 

Figure 1 shows an overview of absolute data on innovation indicators. The dis-
eases for which data in all five indicators is available, show that there is a weak 
link between the different indicators. Leishmaniasis and human African trypa-
nosomiasis, for example, receive similar amounts of funding, but have very dif-
ferent outcomes in terms of publications, patents and clinical trials. The same 
goes for lymphatic filariasis, leprosy and onchocerciasis.  

3.3. Absolute versus Relative Innovation Efforts 

Table 3 shows the data on R&D efforts that were retrieved from the selected ar-
ticles per R&D indicator. Data that is shown for compounds and clinical trials 
are integrated from two and three articles, respectively (Appendix 1). The re-
sults show a large difference between the absolute innovation efforts and inno-
vation efforts per DALY. The difference is largest for publications and patents 
on dracunculiasis, or Guinea Worm Disease, which is covered in only 48 publi-
cations and 63 patents. These absolute numbers are lower than for any other 
disease, but highest in terms of innovation efforts per DALY (Table 3, bold). 
Another substantial difference is seen in the absolute funding and funding per 
DALY allocated to HIV/AIDS, which receives the highest amount of funding by 
far: more than twice the disease ranking second, and more than 1000 times the dis-
ease ranking last. When corrected for the burden of disease, however, HIV/AIDS 
ranks only 11th out of 19. 

3.4. Innovation Efforts Relative to Other Neglected Tropical  
Diseases 

Figure 2 shows a notably large difference in the extent to which different diseas-
es are neglected. The difference between the most and least neglected diseases  
 

 
Figure 1. There is poor correlation between funding and other indicators of innovation effort. 
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Table 3. Efforts per DALY provide a highly different perspective on efforts than absolute numbers. Numbers that are highlighted 
indicate the lowest and highest efforts per indicator.  
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tropical disease 
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HIV/AIDS 1233.56 1 11 15.29             63.50 1 16 1.05 

Malaria 587.64 2 2 10544.48             51.33 2 2 1038.40 

Tuberculosis 574.87 3 1 11458.21             37.33 3 3 810.58 

Ebola 164.55 4 4 191.53             20.00 4 1 39762.55 

Dengue 78.47 5 8 30.83 8052 1 6 0.39 2879 1 8 1.28 45.5 2 7 3.04 3.33 9 15 1.23 

S. pneumoniae 75.18 6 9 21.88             8.00 6 12 2.60 

Leishmaniasis 52.34 7 7 46.80 6519 3 7 0.38 2652 3 7 1.74 98.5 1 3 6.70 9.00 5 7 9.88 

Human African 
trypanosomiasis 

40.37 8 5 162.73 2813 6 5 0.50 198 13 10 0.40 12.0 10 8 2.40 3.00 10 5 37.98 

Typhoid and  
paratyphoid fever 

37.96 9 18 3.31             4.50 8 18 0.43 

N. meningitidis 25.56 10 12 9.12             2.00 12 17 0.88 

Schistosomiasis 25.02 11 10 15.38 4768 5 8 0.27 1722 6 9 1.02 32.0 4 9 2.22 9.00 5 8 6.16 

American  
trypanosomiasis 

22.28 12 6 96.27 6501 4 3 2.69 1658 7 3 6.93 15.5 9 2 8.48 9.00 5 4 38.77 

Lymphatic filariasis 14.95 13 14 8.41 1191 11 14 0.06 287 11 14 0.15 22.5 6 12 1.21 2.50 11 14 1.44 

Leprosy 11.46 14 3 360.54 2458 9 2 7.77 2206 4 2 70.00 24.0 5 1 90.64 1.00 13 6 32.06 

Onchocerciasis 10.70 15 13 8.72 1186 12 12 0.09 313 10 11 0.25 9.5 13 14 0.92 5.00 7 10 3.91 

Hookworm 7.93 16 15 7.79         18.0 8 13 1.06 2.00 12 13 2.37 

Trachoma 2.35 17 16 7.73 556 13 11 0.17 2094 5 4 6.52 20.0 7 6 3.04 1.00 13 11 3.30 

Roundworm 1.50 18 19 1.40                 

Whipworm 1.07 19 17 4.40             1.00 13 9 4.70 

Dracunculiasis     48 14 1 21.15 63 14 1 242.13 0.0 16 18 0.00     

Syphilis             9.0 14 17 0.06     

Foodborne  
trematode infections 

        269 12 13 0.16 5.0 15 16 0.15     

Cysticercosis     1331 10 13 0.09     11.0 11 15 0.52     

Geohelminth  
infections 

    6981 2 9 0.24 584 8 12 0.21 32.5 3 11 1.21     

Yellow fever             11.0 12 10 1.92     

Rabies     2674 8 10 0.20 2694 2 6 2.29 32.5 3 5 3.09     

Echinococcosis     2792 7 4 2.18 535 9 5 4.34 9.0 14 4 3.44     
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Figure 2. The extent to which a disease is neglected varies greatly between NTDs. The difference in innovation 
efforts per DALY is large, please note the logarithmic scale on the y-axis, while the trend between indicators is fairly 
stable. The number 100 is allocated to the disease with the highest amount of R&D, for exact data see Table 3. 
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is at least a factor 370, which is the case for the number of publications per 
DALY (left), and a factor 9300 for the number of compounds per DALY (right).  

The lines display a generally constant pattern across indicators. In other 
words, a disease that is relatively more neglected than other NTDs in terms of 
one innovation indicator, is likely to also be more neglected in terms of other 
indicators. An exemption to this is dracunculiasis, which scores highest for pub-
lications and patents per DALY, whereas no clinical trials have been reported for 
this disease. Other exceptions are trachoma and Ebola, which breaks the pattern 
with a relatively high score on patents per DALY and compounds per DALY, 
respectively. 

Diseases that score high on all five indicators, and are thus least neglected, are 
leprosy and American trypanosomiasis. Tuberculosis, malaria and Ebola also 
score high, but were only covered in two articles. Diseases that score low on all 
five indicators are lymphatic filariasis and onchocerciasis. Roundworm (ascaria-
sis) and syphilis are both covered in only one article, where they are the most 
neglected diseases. 

3.5. Funding Evaluation Criteria 

Funding organizations vary in terms of the definition used to demarcate NTDs 
from other health causes, the scope of NTDs covered, the research phase funded, 
the types of applicants that can apply for funding, the distribution mechanism, 
and the application of evaluation criteria. Respondents’ organizations with a 
broad scope, accept NTD proposals in specific calls or in general calls competing 
with proposals addressing other public health issues. Conversely, there are some 
organizations that are dedicated to address one specific disease. The type of re-
search funded ranges from basic research to clinical development. Consequently, 
also the applicants eligible for funding varied from academia, tax-exempt organ-
izations, product development partnerships, small- and medium-sized enter-
prises and pharmaceutical companies. The mechanisms of distribution can be 
divided in calls for proposals (requests for proposals), open calls (letters of in-
quiry, unsolicited proposals) and invitations to organizations. 

According to the interviewees, all funding organizations assess research pro-
posals based on criteria that relate to the potential impact of the research project 
(impact), the probability that the impact will be achieved (probability of success) 
and the fit between the envisioned impact and the goals of the funding organiza-
tion (strategic fit). The definition and application of evaluation criteria differs 
between organizations from applying a fixed weight per criterium, sometimes in 
combination with a threshold per criterium, or in some cases different criteria 
can outweigh each other. Most organizations emphasise it is a case-by-case evalua-
tion in which all criteria must be in place. Some funders take a portfolio perspec-
tive in which they either construct or fund portfolios consisting of different projects 
that can outweigh each other on different criteria. In general, however, philan-
thropic organizations emphasise impact, public organizations focus on probability 
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of success and private organizations prioritize strategic fit. 
Funding organizations primarily mention factors that positively influence 

funding decisions, or are even considered a requirement. Some factors, however, 
are also considered to negatively correlate with funding allocation. Compared to 
non-NTD funding, criteria that are specifically mentioned to not play a role in 
funding decisions are: target group, economic impact and competition. Table 4 
shows the main evaluation criteria and the direction of their influence. 

 
Table 4. Evaluation criteria used for the assessment of NTD research proposals by type of funding organization. Number of inter-
views in which the (sub)evaluation criteria are mentioned and the direction of influence. Direction: − = negative; o = neutral, or 
context-dependent; + = positive; req = requirement. 

Intermediary (3)     Private (2)     

 − o + req  − o + req 

Impact   3  Impact   2  

Economic impact   2  Economic impact   2  

Scientific impact   1  Scientific impact     

Societal impact   3  Societal impact   2  

Probability of success   3  Probability of success   2  

Financial feasibility     Financial feasibility     

Operational feasibility   3  Operational feasibility   2  

Regulatory feasibility   1  Regulatory feasibility   2  

Technical feasibility   2  Technical feasibility   1  

Strategic fit 1  3 1 Strategic fit   2  

Contribution to goals   2 1 Contribution to goals   2  

Fit with in-house assets     Fit with in-house assets   2  

Fit with funding gap 1  2  Fit with funding gap   1  

Philanthropic (4)     Public (4)     

 − o + req  − o + req 

Impact 1 2 4 2 Impact 1 2 4  

Economic impact 1  1 1 Economic impact 1  2  

Scientific impact 1  3 1 Scientific impact   3  

Societal impact  2 4 2 Societal impact 1 2 4  

Probability of success  3 4 2 Probability of success  3 4 2 

Financial feasibility   1 2 Financial feasibility   3 1 

Operational feasibility  1 4 1 Operational feasibility   4 1 

Regulatory feasibility   2  Regulatory feasibility     

Technical feasibility  2 3  Technical feasibility  3 4 1 

Strategic fit   4  Strategic fit  1 4  

Contribution to goals     Contribution to goals   4  

Fit with in-house assets   1  Fit with in-house assets     

Fit with funding gap   3  Fit with funding gap  1 3  
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3.6. Impact 

The impact can concern impact on society (societal impact), science (scientific 
impact) or economy (economic impact). All respondents emphasised that the 
merit of NTD R&D funding is societal impact and any research proposal must 
strive to address major public health problems. The weight that is given to soci-
etal impact versus other types of impact differs per funding organization. Com-
pared to other types of organizations, philanthropic organizations put more 
weight on societal impact, public organizations on scientific impact and private 
organizations on economic impact. 

3.7. Societal Impact 

Societal impact is considered the most important criterion in the evaluation of 
proposals in NTDs. All respondents mention that projects should address true 
unmet medical needs and contribute to the product pipeline with products that 
are complementary to existing products. Unmet medical needs were considered 
true when there is currently no medical product accessible to the most affected 
populations and the development of a new medical product is considered to be 
able to lower the burden of disease.  

The most common measure for societal impact mentioned in the interviews 
was the impact of a product on public health in terms of the number of DALYs 
prevented. Respondents indicated projects would score high on societal impact if 
they 1) concern a disease with a current high burden of disease; 2) can be largely 
solved by new medical products (unmet medical needs) and; 3) aim to develop a 
product with characteristics that fulfil these unmet medical needs (competitive 
advantage over existing products).  

To fulfil an unmet need, a product may be highly innovative compared to the 
standard of care, in which case a research proposal must describe technical 
characteristics of the product (quotes 1 - 2). 

 

1 
“What we are looking to do is to address a significant unmet medical need. So we 
would not for example fund a drug that is just a different formulation version of 
something else and does not solve the significant problem.”—Phil3 

2 

“If a drug that is in development has exactly the same mechanism of action compared 
to what is already available, that would most likely not have a high preference for us 
to fund that project, because that is not going to have a huge impact. I think we would 
be looking at something novel so that would have an impact.”—Inter2 

 
Another way to fulfil an unmet need is for a product to be more accessible to 

the most affected populations compared to existing products, in which case re-
search proposals must describe aspects such as scalability (e.g. easy to produce), 
affordability (e.g. low costs-of-goods) and acceptability (e.g. fit with local needs). 
Moreover, accessibility is deemed higher for projects that are expected to lead to 
results in the short- to medium-long term (short time-to-market) and that can 
convincingly show that they will be continuously produced in the future (sus-
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tainability). The accessibility criterion is given high priority and includes for 
example the positive assessment, or even requirement, of involving partners that 
can ensure adoption rates (quote 3).  

 

3 

“What is important to us is cooperation with the government. (…) Because ultimately 
the government is responsible for an NTD program. And when it comes to the  
application of a new intervention, they have to include it in their program strategy. 
They often have a national manual (…) and if there are interventions or medicines  
or preventive resources that are not in that manual, it is often difficult to use it in 
practice.”—Phil4 

 
There is a wide variety of other definitions of societal impact used by funders. 

Alternative measures for societal impact in the context of public health include: 
contribution to the elimination of a disease, health of a specific population, and 
quality of life. Besides public health, some funding organizations look for health 
equity or the impact on local communities through empowerment and capacity 
building. In contrast, organizations that fund basic research emphasise that soci-
etal impact is important but also difficult to assess in this stage (quote 4).  

 

4 

“One of the criteria is indeed impact, societal impact. (…) How we measure it, is of 
course quite challenging, I have to say. Because often we are still in the research  
domain, and often the impact, especially the economic impact can [only] be  
measured many years after the end of the program.”—Inter1 

3.8. Economic Impact 

The majority of respondents mention that economic impact is not an important 
aspect in the funding decision of an NTD research project. This is most apparent 
from the fact that potential profitability is not a requirement or positive factor, 
and at times even considered a negative factor in the funding decision for public 
and philanthropic organizations.  

Nevertheless, interviews revealed several pathways through which economic 
impact does influence funding decisions in the field of NTDs. One public fund-
ing organization evaluates the macroeconomic impact of a project in terms of 
employment and economic competitiveness in its own geographical area. Private 
funding organizations evaluate the economic impact on their own organization. 
Although private funding organizations are not looking for profitability, they do 
assess the ability to recoup investments or prevent extensive losses to justify the 
investment (quotes 5 - 6). 

 

5 

“When we look at the opportunity of developing something for Neglected Tropical 
Diseases, as a rule we will try to make sure that we can recoup the investment, that we 
don’t lose money. That would be the rule. (…) That investment has also to be  
reasonable, it cannot be a huge investment so that is where partners come in to play. 
We fund part of the program and the partners another part, so that we can sell the  
proposal to our management.”—Priv1 
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Continued 

6 

“We follow exactly the same process we are doing for each and every program. But 
(…) with this program we tend to be very pragmatic. Meaning, use what we have, 
don’t need to increase, looking maybe more about how can we use efficiently our  
resources.”—Priv2 

3.9. Scientific Impact 

Scientific impact relates to the extent to which outcomes of research advance the 
field by addressing specific critical barriers. Another aspect that is assessed in 
relation to scientific impact is the dissemination of research findings via (open 
access) publications and (socially responsible) licensing. Projects with a large 
contribution to science often concern basic research or the development of tech-
nically innovative products. Therefore, this criterion is mainly important to pub-
lic funding organizations. The criterion of “open access” seems to have more 
weight in NTD R&D compared to other research areas, due to the nature of pro-
jects.  

3.10. Probability of Success 

Following impact, funding decisions depend on the probability that a project 
will succeed in achieving direct deliverables as well as long term objectives that 
these deliverables contribute to after the project is finished. This includes the 
likelihood that the project’s results, when promising, will be further developed 
and taken up all the way to market introduction. This is especially prioritised by 
public funders from HICs as they fund early stage research. The probability of 
success is assessed based on the technical, organizational, financial and regula-
tory feasibility.  

3.11. Technical Feasibility 

Technical feasibility refers to technical characteristics of the research project that 
influence its feasibility and has a direct relation with the strength of the science 
underlying the project. A research project is considered technically feasible when 
there is sufficient “scientific evidence” that the proposed solution will provide a 
solution to the problem at hand. The technical feasibility and probability of suc-
cess is evaluated higher when there is more supporting scientific evidence (quote 
7).  

 

7 

“Because we do not have a clear understanding of all the factors around HIV clear 
right now that [a drug that is able to prevent integration of HIV] would have a very 
low probability, only 5% or less of becoming successful. But if somebody says that we 
have a new TB regimen which would give you a cure for TB in four months instead of 
6 months that is probably something that can be achieved so then we would have a 
much higher probability of success.”—Phil1 

 
Furthermore, technical feasibility also strongly depends on the “scientific ex-
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cellence” of the research design. Even with ample evidence, results can be 
achieved only when the research is well-designed and suitable for answering the 
research question (quote 8).  

 

8 

“The first criterion is the scientific excellence, most of the weight is actually on that 
first criterion. And usually most of our experts are also scientists so they kind of see 
also the scientific excellence as the key to a successful research project, so that is very 
important in the funding decisions.”—Publ4 

3.12. Organizational Feasibility 

Organizational feasibility refers to the extent to which the research design can be 
properly executed by the research organization(s). This includes the access to 
patients, research facilities and intellectual property rights that are needed to 
carry out the research, as well as the quantity and quality of human resources. 
Individuals involved in the project should be capable, a criterion that is as-
sessed mostly based on the “track-record” of researchers. In addition, funding 
organizations also assess the quality of collaboration. A good track-record or 
previous partnership will positively influence the probability of success (see 
quotes 9 - 10).  
 

9 

“I certainly notice that it is somewhat difficult, in these times (…) to fund completely 
new parties, let’s say a start-up or perhaps some large parties that have little  
experience. At the moment, we are a little less willing to take a risk to invest in it. 
That has to do with, (…) that we really want to work towards real results.”—Publ1 

10 

“When we’re launching calls we need to know that there are researchers who would 
respond to those calls and we also in many cases need to know if there are products in 
development. So if we want to fund clinical trials of vaccines, we need to know if 
there are some products out there that could be included in proposals and in fact that 
is one of an issue for NTDs often that there are no new products coming 
through.”—Inter3 

3.13. Financial Feasibility 

Financial feasibility relates to the extent to which the financial resources fit with 
the financial needs to perform the research activities. Respondents highlight that 
assessment of the financial feasibility concerns the current project and extends to 
the likelihood of funding subsequent R&D phases. It is in this light that funding 
organizations positively evaluate the involvement of pharmaceutical companies 
(quote 11), which can again lead to the exclusion of new research organizations 
(quote 12).  

 

11 

“As we go further along in terms of where the project progresses, one of the things we 
look for is whether or not there are partners who are going to be able to pick up some 
of the downstream aspects. (…) We don’t want to be necessarily pushing things if 
there is no place for them to go. (…) Our typical model is to be part of a partnership 
which might include industrial partners, development agencies, ministries of health 
and everybody has a role to play.”—Publ3 
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Continued 

12 

“Which is, I think, a sad and a drawback at the same time, because if you are looking 
at things like insecticides for it for example, which are pretty much needed to  
eradicate vector born diseases. Usually those PDPs are small they don’t have reliable 
basic funding. So it is a cycle somehow. They are not getting the money, they are not 
developing the project we really need because they don’t have the money to do this 
and because they don’t have enough money they don’t get money on top.”—Publ2 

3.14. Regulatory Feasibility 

Regulatory feasibility concerns the likelihood that the results will be accepted 
and supported by regulatory authorities. A research proposal scores must at least 
be compliant with international standards and may score higher on regulatory 
feasibility when regulatory agencies are involved in an early research phase. 

3.15. Strategic Fit  

Strategic fit is defined as the extent to which a research project aligns with the 
strategy of the funding organization. For a positive assessment of strategic fit, 
funders consider that projects should contribute to the overall organizational 
goals, concern research that is not extensively funded by other organizations and 
should fit with in-house assets. The latter criterion is applied mostly by private 
organizations with significant weight and specifically for projects concerning 
neglected tropical diseases. None of the funding organizations explicitly formu-
lated strategic fit as evaluation criterion, but interviews reveal that it is an im-
portant aspect in NTD funding. Strategic fit is mostly applied as a criterion (as a 
requirement) in the agenda setting phase of funding opportunities, but the crite-
rion is also used to evaluate and compare competing research proposals.  

3.16. Contribution to Goals 

In funding decisions, funding organizations assess contribution to the goals of 
the organization and/or the specific call for proposals. In the field of NTDs, 
these goals are largely influenced by international goals. Interviewees mention 
the Sustainable Development Goals, WHO list of priorities and the London 
Declaration of health as important guidelines funding allocation. The im-
portance of contributing to these goals is emphasised explicitly and repeatedly 
by private funding organizations, which highlights the importance considering 
optimization of investments (quote 13). 
 

13 

“If you go to the London Declaration, then several pharmaceutical companies have 
engaged at different levels and for different diseases and some are engaged in several 
diseases. Perhaps there is one disease where several companies look at and where 
there is more a synergy than a competition. (…) it would probably be an agreement 
on where each one will do what [is needed] to make sure that it is an optimization of  
investments.”—Priv1 

3.17. Fit with In-House Assets 

For private funding organizations, fit with in-house assets is an important crite-
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rion for funding in the field of NTDs. To receive funding, R&D projects should 
match with the expertise of employees, with compound libraries or research fa-
cilities available at the funding organization. In interviews, the rationale for this 
fit as a criterion is to provide focus and enhance chances of success (quote 14). 
 

14 
“Whether we already have existing medicines, something that gives us legitimacy in 
the field. It is important for us to focus on a limited number of areas, the ones that we 
stand, have the biggest chance on making a difference.”—Priv1 

3.18. Fit with Funding Gap 

All respondents emphasise that the main reason to invest in NTDs is the exist-
ence of a funding gap. The funding gap relates to the lack of funding by industry, 
due to market failure, but also to the absence of other funding organizations. By 
focusing on subjects that are not yet covered by others, funding organizations 
aim to make a substantial contribution to a specific subject (quotes 15 - 16). 
However, a funding gap that is considered too big to cover by the budgets of the 
funding organizations can influence the funding decision in a negative way 
(quote 15).  
 

15 

“We also look at NGOs like the Bill and Melinda Gates: if they already fund in polio, 
perhaps we should not come up with something to do with polio, because our  
contribution is just a drop in the ocean. (…) For us it plays a very important role how 
much it still costs to get that product on the market. (…) We are a bit concerned 
about that, because there was such a large investment gap that was not yet filled that 
we actually did not see how our relatively small contribution could help it get to the 
market anyway.”—Publ1 

16 

“Usually we would be interested to be involved from the beginning, and not as the 
last aspect or when they just miss one last bit of money because of adding. We are 
usually not that interested in that. We are interested that we can still make an impact. 
So rather be there earlier, and then we will be in there for a longer period of 
time.”—Phil2 

3.19. Interrelatedness 

Interviews show that evaluation criteria do not stand on their own but are inter-
related. Most of the criteria reinforce each other, but there are also criteria that 
contradict, introducing trade-offs in funding decisions. Though these trade-offs 
are not unique to the field of NTDs, they have an outcome that seem character-
istic for this field.  

3.20. Innovation Trade-Off 

Respondents describe the difficult trade-off between incremental innovations 
and disruptive innovations. Research concerning highly innovative products that 
are very different from the standard of care have a potentially high social impact 
and a low probability of success (quotes 1 - 2). For incremental products, this is 
the other way around (quote 7). Interviews also reveal that there are two criteria 
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that compete with highly innovative products and thus increase the funding 
chances of incremental innovations. These are 1) accessibility to achieve societal 
impact, and 2) the strategic fit of private funding organizations. Incremental in-
novation more often becomes available in the short-term and for an affordable 
price, scoring higher on societal impact. Strategic fit also steers towards incre-
mental product innovations rather than to research addressing real barriers and 
finding innovative solutions on the long-term.  

This innovation trade-off is handled differently by different organizations. 
Some are happy to fund technically challenging projects, in line with the merits 
of their organization. Others solve the issue by constructing a balanced portfolio 
to allow more risky projects. Most, however, emphasise the value of incremental 
innovations to the field of NTDs. Thereby, the definition of innovativeness ap-
pears to be altered for the context of NTDs (quotes 17 - 18). 

 

17 
“On the other hand, sometimes what we are interested in is asking a question that 
may on the face of it seem less innovative but may actually be very useful. For  
example repurposing old drugs or veterinary drugs for new indications.”—Publ3 

18 

“I think it is interesting because the thing about innovation, normally you would 
understand: can you get a patent? Something like that. I think that it is very  
important, especially for traditionally commercial diseases like heart diseases and 
that area. I think that for neglected tropical diseases, I would define innovative as: 
Can you give an advantage in treatment options?”—Priv2 

3.21. Reinforcement 

For public and philanthropic funding organizations, the involvement of phar-
maceutical industry is considered to secure further product development (finan-
cial feasibility) and a sustainable supply chain (societal impact). Therefor this 
involvement is generally assessed positively or even considered a requirement 
for funding (quotes 18 - 19). As such, the evaluation criteria that are applied by 
private funding organizations, such as the likelihood to recoup investments via 
dual market opportunities, indirectly influence to the funding decisions of other 
funders (Figure 3). 
 

18 

“If a PDP, for example, invents a certain method for developing those products and 
also making them attractive for the pharmaceutical industry to either produce or sell, 
we would certainly be susceptible to that. That should be possible, as long as it is a 
fair and ethical solution.”—Publ1 

19 

If we are only taking the project through a phase where, to a clinical trial, then there 
is much more work to do and also much more expensive work. So somehow you 
need to offer a potential partner something and often the IP and the ability to  
generate a small profit, in the first world is one way to do that.”—Phil3 

4. Conclusions and Discussion 

This is the first study to provide a comprehensive overview of innovation efforts 
and resource allocation in NTDs, revealing a large difference in the extent to  
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Figure 3. The criteria used by pharmaceutical companies directly and indirectly (dashed line) influence the funding decisions of 
other funding organizations. Green = positive; red = negative. 

 
which the individual NTDs are neglected in terms of innovation efforts per 
DALY. The study further shows that while societal impact is the main rationale 
for investing in NTD R&D, it is not the sole determinant of funding, nor the 
most decisive. In-depth interviews reveal the interrelatedness of different evalua-
tion criteria that may even have a perverse effect on developing products with 
high societal impact. As such, there is a gap between societal impact as the ra-
tionale for NTD-funding and significant challenges related to the application of 
societal impact as a funding criterion in practice. Furthermore, the application of 
evaluation criteria leads to a primary focus on short-term impact. Finally, the 
study shows that the pharmaceutical industry plays a more important role in 
NTD research funding than expected. Current practice thus reinforces the rela-
tive neglect of the most neglected diseases, and a long-term strategy is needed to 
resolve this. 

4.1. Innovation Efforts and Burden of Disease 

The literature review demonstrates an unequal distribution of research efforts 
for NTDs. The NTDs that are relatively most neglected are up to 10,000 times 
more neglected than other NTDs (Figure 2). Some diseases receive 24-fold more 
funding than other diseases, despite similar needs for investments. The “big three” 
diseases HIV/AIDS, tuberculosis and malaria receive the highest and increasing 
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share of 71% of all funding; whereas a scarce and declining share of 1% of fund-
ing is allocated to bacterial pneumonia and meningitis. This is not commensu-
rate to the burden of disease in terms of deaths or DALYs [37]. Moreover, the 
results show that the relative innovation efforts towards NTDs are almost unre-
lated to the burden of disease. The top three diseases that pose the highest bur-
den on society also score highest in terms of absolute efforts (Figure 1; Table 3), 
but HIV/AIDs is found to be amongst the most neglected disease in terms of 
funding per DALY while tuberculosis and malaria remain with relatively high 
efforts per DALY (Figure 2; Table 3). These findings confirm that allocation of 
resources is not based on the burden of disease alone [21]. Further comparison 
shows that relative efforts are also unrelated to a change in DALYs. The burden 
of the relatively neglected diseases lymphatic filariasis and onchocerciasis, for 
example, reduced by 30% since 1990 [9], while the burden of leprosy continues 
to rise [50]. Leprosy also receives lots of effort in absolute terms (Figure 2), show-
ing that efforts in one disease are more successful in creating societal impact 
than efforts in other diseases. 

An explanation for the difference in efforts between NTDs can be sought in 
the extent to which diseases are covered in the definition of an NTD. Since defi-
nitions are generally formulated with the intention to set the global health agen-
da, it could be argued that exclusion of a disease in the definition of NTD would 
automatically lead to neglect. Another explanation can be sought in arguments 
that are used to distinguish NTDs from other diseases, namely the (limited) mar-
ket size as an important incentive for innovation. The market size is influenced 
by both quantitative and qualitative market characteristics, such as the preva-
lence of a disease in high income settings, the disease trajectory and the existence 
of medicines [51]; which affect the relative neglect of NTDs. 

4.2. Challenges with Evaluation of Societal Impact 

Societal impact plays an important, yet unexpected role in allocating R&D funding 
for NTDs. The importance of this evaluation criterion is evident from the fact 
that achieving societal impact is the main reason for all types of funding organi-
zations to invest in NTDs. A tangible contribution to public health challenges is 
rather a prerequisite and funders are unlikely to fund research for pure scientific 
curiosity or economic reasons (e.g. quotes 11 and 18). Although societal impact 
is a prerequisite for funders, it is important to note that its role as a primary 
funding rationale has not yet been substantiated by quantitative analysis. In 
general the same criteria are applied, but the difference between NTD research 
and other fields of (health) research, lies in the weight and operationalization of 
the societal impact criterion. 

The weight differs between funding organizations as well, largely dependent 
on their mandate. Philanthropic organizations are dedicated to achieving socie-
tal impact in a certain area [36], enabling them to prioritize this criterion. Public 
organizations have the prime responsibility to protect the health of their own 
citizens and strengthen their national economies. For a long time, investments in 
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basic research were seen as a means for competitive economic markets and 
therefore, research was [52] and is primarily assessed solely on scientific merit 
(see quote 8). Private organizations on the other hand, must act in accordance 
with the wishes of their shareholders. It is therefore no surprise that these com-
panies mention the prevention of economic losses (quotes 5, 6) and optimization 
of investments (quote 13) as important evaluation criteria. Through these crite-
ria, the business case for investing in NTD research is optimized, which is an ef-
fective way to justify NTD funding as part of a CSR strategy to investors [43]. 
Thus, the results show that the type of organization is the main indicator of the 
importance of societal impact in the funding decision.  

An important explanation for challenges in the evaluation of societal impact is 
that this criterion is relatively new as it was introduced in the distribution of 
public funding only a decade ago [52]. Efforts to develop measures for the ex 
ante assessment of societal impact are still ongoing [53] as it has proven difficult 
to develop measures that are reliable, meaningful and quantifiable [52]. Moreo-
ver, reviewers often are researchers with field-related expertise themselves who 
lack expertise and experience to evaluate societal impact [54]. Challenges related 
to the ex ante assessment of social impact hamper the prioritization of this crite-
rion in the funding decision.  

The impact of the challenges regarding the societal impact evaluation criterion 
can be seen in the amount of funding that is allocated to different diseases by the 
different types of funding organizations [6]. As shown, funding patterns of 
philanthropic organizations most closely resemble the burden of disease (Figure 
4). Compared to private and public organizations, philanthropic organizations 
allocate less money to the big three diseases and a large share of their budgets is  

 

 
Figure 4. Funding patterns of major funding organizations in 2019. Philanthropic fun-
ders allocate funding to a more diverse and equal way, while private and public funders 
spend more than three-quarter of their budgets to the big three diseases. HIC = 
high-income countries; MNC = multinational pharmaceutical companies; ML = multilat-
eral organizations. Data retrieved from: G-FINDER 2020 [33]. 
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allocated to diseases with the highest burden of disease, namely diarrhoeal dis-
eases and bacterial pneumonia/meningitis [55]. In this light, it is unfortunate 
that growth in funding budgets in the last decade was largely due to increased 
budgets from private, multinational pharmaceutical companies [33]. Consider-
ing the funding criteria and weight of funding criteria, it is expected to be at-
tributed towards the least neglected diseases, reinforcing the unequal distribu-
tion. 

4.3. Focus on Short-Term Impact 

This study highlights that evaluation criteria that are used in the field of NTDs 
steer funding decisions towards incremental innovation with high probability of 
success and short-term results. The demand for this can be justified by the ur-
gent medical needs that characterise the field. From interviews, it becomes clear 
that funders now generally accept that the field of NTDs benefits most from in-
cremental innovations (quotes 17 - 18). Whereas previous research shows that 
R&D outcomes, like patents and clinical trials, reflect the focus on incremental 
innovations such as repurposing existing drugs [56] [57], we now show that this 
is at least partly due to funding decisions: research has a higher chance of ac-
quiring funding when it concerns low-risk, incremental innovations. 

Funding organizations also de-risk NTD R&D in other manners, for example 
by focussing on renowned institutes and researchers with long-track records 
(quotes 9 - 10). This introduces the Matthew effect in science, meaning that re-
search topics and researchers that received funding in the past are more likely to 
receive funding in the future [58]. In practice, it means that the relatively most 
neglected diseases will remain neglected, and a long-term strategy is needed to 
increase funding for these diseases.  

This study is the first to describe how the trade-off between short-term and 
long-term societal impact affects the field of NTDs. In the past, incremental in-
novations indeed led to significant advancements for some diseases, for example, 
those listed on the WHO Essential Medicines List [57]. Moreover, in this already 
underfunded research area, the impact is significant. As exemplified by studies 
diving in-depth into unmet needs and innovation barriers [51] [59] both radical 
and incremental R&D are needed to advance medical countermeasures against 
neglected diseases.  

4.4. Key Role of the Pharmaceutical Industry 

This study clearly shows the significant role of pharmaceutical companies in the 
funding landscape of NTDs, both directly and indirectly. While market failure is 
mentioned as the most important reason to invest in NTD R&D in the first 
place, interviews reveal that the involvement of pharmaceutical industry in a re-
search project can enhance funding chances via different routes. The evaluation 
criteria that are used by pharmaceutical industry (e.g. fit with in-house assets, fit 
with London Declaration and possibility to recoup investments), thereby indi-
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rectly influence funding decisions from other funding organizations in a positive 
way.  

This provides an explanation for empirical data showing that the top 10 dis-
eases for public funding organizations from high-income countries and multilat-
eral organizations and private multinational pharmaceutical companies are highly 
similar (Figure 4). Amongst the funding criteria employed by pharmaceutical 
companies is the likelihood to recoup investments, through dual market oppor-
tunities, which confirms the suggestion from Corporate Social Responsibility 
literature [46]. That market size plays a significant role in guiding philanthropic 
activities. Importantly, it implies that without deliberate changes to this rationale, 
diseases that are currently relatively most neglected, will likely remain so. 

4.5. Implications 

The unequal distribution of efforts and relative neglect of NTDs has important 
implications for policy, since current R&D incentive mechanisms often treat NTDs 
as a single group of diseases for which increasing the return on investment is the 
most important strategy to stimulate innovation [5]. Although grouping these oth-
erwise neglected diseases has had clear and positive effects on the total amount of 
efforts dedicated to NTDs, the literature review shows that it may also lead to the 
ignorance of disease specific barriers to innovation. These unique barriers should 
be taken into account to maximize the impact of current and novel programs on 
the control of NTDs [51]. Since some diseases are profoundly more neglected 
than other diseases, we advocate that NTD related programs should be redesigned. 
Importantly, the findings provide practical indications for stakeholders on how 
to improve their efforts in line with their mandate.  

The review also highlights the need for a global definition of NTDs. Current 
literature is based on multiple and highly diverse definitions of NTDs, that re-
flect the discrepancy in definitions used by the WHO [60], PLoS NTD [61], and 
Policy Cures Research [6]. Moreover, the variety of definitions leads to major 
data gaps that not only affect the current study, but also the whole body of liter-
ature (Table 2) and programs dedicated to NTDs. The results of this study can 
aid the discussion on what constitutes an NTD, by serving as a benchmark for 
determining the neglect of other diseases compared to NTDs. Based on such fu-
ture research, a threshold should be determined to decide what constitutes an 
NTD. A globally accepted definition of NTDs and disease specific incentive 
mechanisms should be adopted to subsequently align global efforts and enhance 
their impact. 

Analysis of the interview data identifies two manners to increase the societal 
impact of R&D funding. On the long term, further development of impact crite-
ria could increase the confidence and weight that is given to the impact assess-
ment. On the short time, funding organizations could benefit from embedding 
the impact assessment in an earlier stage of the funding distribution process. 
One way to do so is working with (highly) targeted funding schemes, in terms of 
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issued calls or solicited calls for prioritized health needs. To maximize impact, 
the health care needs follow from a process of identification, articulation and 
prioritization of health R&D needs. This way, funding can steer research towards 
specific demands for health research. More research is needed on their efficacy 
and impact on e.g. scientific quality. There is no evidence that such focus would 
deteriorate other, scientific requirements. Nevertheless, these funding schemes 
are not used often [14] while they may be able to correct for skewness caused by 
evaluation criteria shown in this study. 

As discussed, current practice reinforces the problem that the relatively most 
neglected diseases will remain neglected. One way to go about this is to build 
upon extended commitment by the pharmaceutical industry through interna-
tional goals. The results of this study show that internationally agreed priorities, 
and primally those listed in the London Declaration, are effective in fostering 
commitment from the pharmaceutical industry (quote 13). Literature shows that 
these priorities have also lead to real declines in the burden of NTDs [50]. The 
uptake of the most neglected diseases in the formulation of new goals may thus 
also be effective in shifting the attention of pharmaceutical industry to other 
disease indications. Renewed international priorities will most likely improve 
but not entirely solve disparities in funding, as it will not alter and rather estab-
lish other criteria that are used by pharmaceutical companies such as fit with 
in-house assets and the possibility to recoup investments. Therefore, alternatives 
ways for funding allocation should be explored. 

The results of this study pinpoint the need for exploring the de-linkage of 
pharmaceutical industry from R&D on urgent societal problems, including but 
not limited to NTDs. Nowadays, the public sector seems to focus on incentiviz-
ing private companies to fund late stage development through push and pull 
factors. There is a growing body of evidence, including the current study, show-
ing that these strategies are insufficient to overcome urgent societal problems 
and pointing to the need of increased involvement of the public sector in late 
stage development [62] and even vaccine production [63]. We encourage policy 
makers to build upon these findings in the transition policies that are expected 
to follow post-COVID. 
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Appendix 1. Search Syntax. Date Data Search: 13 Jan. 2019 

Database Search syntax 

Pubmed 

(“neglected diseases”[tiab] OR “neglected tropical diseases”[tiab] OR  
“Neglected Diseases”[Mesh] OR “Tropical Medicine”[MESH]) AND  
(Investments*[Mesh] OR Funding[tiab] OR “Clinical Trials as  
Topic”[Mesh] OR “pipeline”[tiab] OR “Clinical trial*”[tiab] OR “Drugs, 
Investigational”[Mesh] OR “Bibliometrics”[Mesh] OR “Intellectual  
Property/trends”[Mesh] OR “Patents as Topic”[Mesh] OR patent[tiab] OR 
“New chemical entities”[tiab] OR “new molecular entities”[tiab] OR “new 
active substance”[tiab] OR “new biological entities”[tiab]) 

Scopus 

TITLE-ABS-KEY(“neglected diseases” OR “neglected tropical diseases” OR 
“tropical Medicine”) AND TITLE-ABS-KEY(Investments* OR Funding OR 
“Clinical Trials as Topic” OR “pipeline” OR “Clinical trial*” OR “Drugs, 
Investigational” OR “Bibliometrics” OR “Intellectual Property” OR  
“Patents” OR patent OR “New chemical entities” OR “new molecular  
entities” OR “new active substance” OR “new biological entities”) 

Appendix 2. Flow Chart Based on the PRISMA Guidelines 
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