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the production of science and societal needs related to inclusion and sustainability (Nelson, 2011).  Science, 
technology and innovation policy has an important role in steering this alignment (Schot & Steinmueller, 
2018) but there is yet little evidence to guide the process.  

Misalignments between research supply and societal demand are particularly salient regarding diseases 
prevalent in poor countries (Evans et al., 2014; Uegros-Uegros et al., 2020). This is the case for the 
neglected tropical diseases which affect the worldVs poorest population (WWO, 201Xa), and cause an 
enormous burden to the health and economic development of low-income countries (Wotez et al., 200Y). Zn 
the case of these diseases, the global market demand does not work properly as an incentive to steer private 
investment ([yle & Mc\ahan, 2012) and the academia does not respond promptly because their incentive 
schemes are biased towards topics defined internationally  (Miller, 200Y; Wallace & R]fols, 2018).  

Zn this paper we investigate how scientific production contributes to providing solutions to Chagas, one of 
the neglected tropical diseases particularly present in ^atin America. The problem of Chagas holds various 
dimensions apart from health: education and access to information is key for prevention; better 
infrastructure such as roads and hospitals is important for early detection and treatment; and changes in 
ecological systems due to production activities and climate change have moved the vector which transmits 
the disease towards new areas. Research on Chagas is more concentrated on some of these dimensions than 
others, and this concentration varies across regions and time. We aim to analyze how this distribution of 
research topics, which proxies the supply of scientific knowledge, is aligned to the perceived demand for 
knowledge on Chagas. We look to answer the following _uestions: Which are the research areas within 
Chagas where there are greatest needs` Which are the areas with the highest supply of knowledge` Wow 
does this supply vary according to space and time` What policies may improve the alignment between 
demand and supply`   

We attempt to identify what societal demands are most salient in 2019 based on interviews to experts and 
secondary evidence. We link these demands to research areas from a bibliometric analysis of publications 
during the period 1990-2019 and analyze how research in the demanded areas varies across regions and 
time. We also evaluate the role of collaborative research in this scenario. Our study allows to identify what 
research is still missing to improve societal impact and what policies may contribute to alignment between 
demand and supply of research on Chagas. 

The paper is organized as follows: section 2 presents a literature review on the relation of scientific 
production with societal needs; section a characterizes the context of analysis by describing Chagas 
research and political context; section 4 presents our methodology for assessing supply and demand of 
scientific knowledge in Chagas-related problems; section X presents the results and section b extends the 
discussion on demand and supply of scientific knowledge and concludes.  

  

2. Literature review 

The social implications of knowledge production and its alignment with societal needs are topics which 
have gained increasing relevance in the last decades (Ciarli & R]fols, 2019; \ibbons, 1999; Sarewitz & 
Pielke, 200Y). The conception of science has evolved to become more closely linked to societal problems 
and the global and local challenges facing humanity. More importance has been given to its applicability, 
rather than considering science as an activity independent of social p
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more comprehensive manner, including social, economic, environmental and political impacts. (\ibbons 
et al., 199X; Schot & Steinmueller, 2018; Spaapen & van Drooge, 2011).  

Wowever, the distribution of scientific progress has been usually uneven between different actors and 
sectors and has not necessarily met social needs of marginalized groups of society. for example, advances 
in agriculture have prioritized productivity at the expense of local needs (Dalrymple, 200b; Werdt, 2012) 
and there has been relatively little investment in research for diseases that affect poor populations (Evans 
et al., 2014).  

Thus, there seems to be a gap between research priorities and social demands, at least in some areas of 
knowledge. Since shifts in the conception of science tend to be tightly related to changes in the instruments, 
institutions and procedures which guide scientific activity (Velho 2011), science policy framing is 
important to improve the balancing of priorities. Schot and Steinmueller (2018) refer to three different 
policy frames. The first frame was informed by the linear model of innovation, which suggest
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et al. (2020) find a clear mismatch between the societal health needs (assessed by indicators on global health 
burden produced by WWO) and research supply (based on MED^ZNE publications). Although at national 
level there seems to be some balance in priorities, global imbalances persist because most research is done 
in high-income countries. Confraria and Wang (2020) find that sub-Saharan African research capacity, 
although being significantly smaller when compared with other regions, organized its priorities according 
to their disease burden, even when collaborating internationally. Thus, supporting local research systems, 
could be a route to reduce global health ine_uality. 

The case of Chagas disease is particularly interesting to study regarding research agendas and needs. Chagas 
mainly affects marginalized populations in ̂ atin America, thus incentives for research in the area are weak. 
Wowever, in the past five decades, its importance across the international scientific community has grown 
significantly (eortz & Thomas, 2019). Thus, although this problem is mainly 
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considered a neglected tropical disease because it has received little attention by the international scientific 
and policy community for many years, despite being an important health burden in many low- and middle-
income countries with no effective solution. 

The disease evolves in two phases: the acute phase and the chronic phase. The first stage lasts between one 
and two months and is usually asymptomatic. The first period of the chronic phase is also asymptomatic 
and can last several years. ^ater in the chronic phase, heart failures may develop and, to a lesser extent, 
digestive and nervous problems that cause the main organs to have organic failures. Despite the scientific 
advances, existing drugs (eenznidazole and Nifurtimox) are mostly effective only during the acute phase 
of the disease and the first stage of the chronic phase, while effectiveness drops considerably during later 
stages of the chronic phase (DNDi, 2018). Thus, early diagnosis is extremely important. Additionally, there 
are no vaccines to prevent Chagas. 
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still important matters, social needs in Chagas go beyond them and include issues related to discrimination, 
access to infrastructure, land use and policy articulation  

Zn 200X the World Wealth Organisation (WWO) recognized Chagas as a neglected tropical disease (WWO, 
2020a). Zn 201X it was included in the 20a0 Sustainable Development Agenda, since in target a.a of the 
Sustainable Development \oals refers  to the neglected tropical diseases which the global community looks 
to eradicate (knited Nations, 201X). finally, in 201b Chagas was included in the of list diseases prioritized 
by the Pan American Wealth OrganizationVs (PAWO) plan ETMZ-Plus which promotes the elimination of 
mother-to-child transmission of certain diseases.  

3.2 Scientific and political context of Chagas  

The history of Chagas as research problem has been marked by different periods in which the disease has 
been differently framed. This has led to the prioritization of various disciplinary fields, solutions and public 
policies around Chagas ([reimer & iabala, 200b; iabala, 2010)  

A first 
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in terms of publications, and disciplinary diversity (i.e. we aimed to include prohects belonging to a variety 
of disciplines). Their perspective was essential to capture the view of people with experience carrying out 
research in this field on what the priorities in Chagas are nowadays.  

During the interviews, respondents mentioned what they thought to be the research areas which need to be 
emphasized in order to find solutions to Chagas. They were also asked on the policies they believe 
necessary, and the main obstacles in research and implementation (which are also an indicator of the needs 
in the field).  

finally, throughout 2019 and early 2020 we analyzed secondary sources of information including reports 
and social media web pages produced by organizations of people suffering from Chagas (people infected 
or living in areas with high infection rates) such as the Znternational federations of Associations of people 
affected by Chagas (fZNDECWA\AS) and a documentary produced by a Chagas educational prohect  in 
collaboration with rural associations in Argentina  (Sanmartino, 201X). Their view was extremely important 
to understand the needs of the people directly suffering the conse_uences of the disease  

4.1 Quantitative methodology: measuring supply of Chagas research 

Data sources  

The main data source used for our _uantitative analysis consists of a database containing information on 
publications  (Title, Abstract, [eywords, Authors, Affiliations) and their citations from the Web of Science 
(WoS) bibliographic database produced by Thomson Reuters (Web of Science, 2019).  \iven that CsC TbwsCCPsC pb ofpho A z oc] 4R, AuthorsCCPsC p t44f o 4f [ Athz o Aez o A z Tw AWC z oo AVC C pb hpcc pfez o A  o A z pcc pfm C C pb ofcospCp uboo 4m4f [ Aemzaz C Tbty 
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Our main analysis consists of identifying different topics within Chagas research, and studying how they 
vary across regions and time periods.  

We use the method of topic modelling to discover common topics across a collection of documents. Zn 
particular, we use ^atent Dirichlet allocation (^DA) for fitting the topic model. This methodology 
considers each document as a distribution of topics, and each topic as a distribution of words. This 
allows documents to relate to several topics with different levels of intensity , rather than being separated 
into discrete groups. (Cassi et al., 201Y; Robinson & Silge, 201Y). Each topic in ^DA is a multinomial 
distribution over the terms in the vocabulary of the corpus. We refer to the probability of term n being 
generated by topic m as 𝐵𝑒𝑡𝑎!". Documents are related to topics by estimating the proportion of words 
from each abstract that are generated from each topic. We refer to 𝐺𝑎𝑚𝑚𝑎#! as the probability of document 
i belonging to topic m.  

We apply topic modelling to our sub-sample
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 We use an econometric approach to study what factors drive research and correlate highly with topics of 
greater demand. We then proceed to run five linear regressions, one for each group of topics n of the form: 

𝐺#$" =	𝛽 ∗ 𝑋#$ +	𝑓$ + 𝜀#$ 

for publication i of year t. Where 𝐺#$"  is the sum of 𝐺𝑎𝑚𝑚𝑎#! relating publication i to topics in \roup n. 
𝑋#$ is a vector of variables characterizing publication i (specified below),  𝑓$ are time fixed effects on the 
year of publication, and 𝜀#$	is a random error8. 

The explanatory variables in our regressions are: 

- Inter-institution collaboration: Computed as number of institutions involved in the publication 

- Inter
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rooted in lack of relevant knowledge in the public policy arena but also on political frictions which are not 
explained by knowledge shortages.  

Uet, it was mentioned in multiple interviews from individuals with various backgrounds, that research on 
Chagas needs to further include the social perspective of the problem, especially in the policy arena. 
Research on all the other socioeconomic characteristics such as marginalization, discrimination, and social 
vulnerability were mentioned as central to the fight against this problem. Put very clearly by an important 
member of a public organization working on Chagas: 

“The day we start seeing Chagas as a social problem, we will be able to start reducing Chagas in our 
country.” (Policy maker) 

Within this social perspective, some key issues were raised such as the need for research on how to 
implement policies related to Chagas in the most effective manner or the need for research on how to best 
approach education in Chagas in order to cover the important gaps in information about this problem across 
a great part of the population. Zn the words of an expert in the field of Chagas on this issue: 

Education in Chagas has been underestimated (…) as if it were not real research (…). In this problematic 
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Wowever, this classification is very broad and hournal based. Thus, we believe it is useful to use a 
methodology which allows to look deeper into Chagas research and identify the different topics within the 
corpus. With this aim in mind, we recur to topic modelling method. 

5.2.2 Topic modeling results 

 Zn order to analyze the different areas within Chagas research, we divide our corpus into twelve topics, as 
this gives a clear idea of the different fields within Chagas research13.  

Labelling topics 

The following link gives access to an interactive visualization of our topic map with 12 topics: ^ZN[. Each 
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 This indicator shows the distribution of research across one country (compares topics within a country). 
The relative specialization indicator for country c and topic m compares the index displayed above with the 
average 𝐺𝑎𝑚𝑚𝑎#! for topic m across all documents in the corpus. Thus it is given by the average of 
𝐺𝑎𝑚𝑚𝑎#!  for all the documents with authors affiliated to country c, divided by the average of	𝐺𝑎𝑚𝑚𝑎#!  
for all documents in the corpus (I).  

𝑅𝑆𝐼%! =

∑ 𝐺𝑎𝑚𝑚𝑎#!#∈%
#	𝑜𝑓	𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠	𝑓𝑟𝑜𝑚	𝑐𝑜𝑢𝑛𝑡𝑟𝑦	𝑐

∑ 𝐺𝑎𝑚𝑚𝑎#!#∈'
#	𝑝𝑢𝑏𝑙𝑖𝑐𝑎𝑡𝑖𝑜𝑛𝑠	𝑖𝑛	𝑐𝑜𝑟𝑝𝑢𝑠

 

 

This index compares how relevant each topic is in the subset of publications affiliated to a certain country 
to the relevance of the topic in the whole corpus. Thus, it allows us to compare the importance of topics 
across countries. The following images show the distribution of these indicators for four selected countries 
(two high-income and two low-income) and across the 12 topics. The absolute specialization indicator is 
displayed in red while the relative specialization is shown in blue: 

Figure 3: Absolute and relative specialization indicators per country

Argentina                                                                        Brazil 

  
USA                                                                      Spain 
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Table 4: Regression results for Argentina 

 
Zn the field of specialization of Argentina (\roup 1, Ecol - Vector), both collaboration and interdisciplinarity 
do not seem to drive research. This shows that research in this area in Argentina is fragmented and research 
groups do not have much interaction, either nationally or internationally.  

Argentine institutions tend to publish on Congen - Diagn (\roup 2) 
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The study uses _uantitative and _ualitative techni_ues to explore the association between demand and 
supply of scientific research in the case of Chagas, a neglected tropical disease, with a focus on Argentinean 
demand. Zn order to analyze this alignment, we consider both global and local research supply. We assess 
to what extent relevant knowledge has been produced worldwide and whether Argentina has developed 
research capabilities to produce useful knowledge or to absorb, use and adapt it
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been concentrated although both show decreasing trends across time. This can indicate that, on one hand, 
the current knowledge base for these areas is sufficient to meet current demands, and on the other hand, 
that this research constitutes a general and basic knowledge base needed to develop research on the other 
topics. Thus, the growth of these areas in the past may have allowed for the progress of research in the other 
topics today. 

To conclude, when analyzing science policies in relation to societal needs, we see that multiple paths exist 
to link supply and demand factors. While in some cases fostering local knowledge is beneficial, in others 
promoting collaboration with international institutes seems the preferred option. Wowever, in all cases there 
is a need to work closely with the diversity of stakeholders involved in thinking and developing solutions 
for Chagas multidimensional problems. This will allow to identify the research priorities more effectively 
and to understand how several Chagas-related issues interact to achieve an integral agenda towards 
sustainable development. Opening up the policy agenda to bring forward the values and knowledge of 
multiple stakeholders and engage them in designing solutions may also contribute to develop more integral 
solution to Chagas., which was the highest priority we identified. 
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Appendix 

Table A1:  Summary statistics of independent variables 

 # 
Institutions # Countries CC 

Index 
# Inst. 

Argentina Interdisciplinarity Citations 

Mean 2.bX 1.4b 0.84 0.22 a.4 18.2 

Min 1 1 0.08 0 1 1 
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