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Abstract 

 

The aim of this study is to explore the relationship between donor agency funded research 

partnerships and global hierarchies in science. The study utilizes a mixed methods approach 

collecting both interview and bibliometric data associated with USAID’s Partnerships for 

Enhanced Engagement in Research program. The study employs three conceptual frameworks, 

mutuality, scientific technical human capacity, and the geo-scientific imaginary, to explain how 

researchers and the countries they represent are positioned in partnerships, the extent to which 

researchers perceive capacity development through partnerships, and whether partnerships 

reinforce or challenge existing global hierarchies in science. When analyzing data at the 

partnership-level, the findings suggest that partnership structures that position low-and-middle 

income country researchers in leadership positions support positive interactions between 

researchers, which help to address traditional power imbalances and support the achievement of 

partnership goals. However, such partnership structures may fail to adequately incentivize 

participation by high-income country researchers and negatively impact the efficacy of 

partnerships. On the other hand, when analyzing data in relation to global hierarchies in science, 

the findings demonstrate how researchers’ roles and responsibilities within partnerships and 

partnership outcomes were partly shaped by the hierarchical nature of global science and 

perceptions of differences in scientific capabilities between researchers. Lastly, the findings 

indicate that partnerships generally reinforced the US’ dominant position in global science as 

opposed to challenging it.  
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The creation and transfer of scientific knowledge are critical to building and sustaining socio-economic 

welfare and integration in the global economy. In the long run, no region or nation can remain a simple ‘user’ 

of new knowledge but must also become a ‘creator’ of new knowledge. 

-Dr. Patrick Aebischer, President of the École polytechnique fédérale de Lausanne  

Chapter 1: Introduction  

 

The above quote from UNESCO’s Science Report (2015) captures the global 

development community’s position that all countries need to effectively engage in science, 

technology, and innovation (ST&I)1 to achieve sustainable development. While the importance 

of ST&I in development practice dates to the start of modern development practice in the 1940s 

(Rist, 2014), ST&I holds an especially prominent position today due to a transitioning from 

economies that rely heavily on natural resources and unskilled manual labor to economies 

organized around the production, dissemination, and utilization of knowledge, or knowledge-

based economies (Powell & Snellman, 2004; World Bank, 2002). The ability to generate and 

apply knowledge is widely regarded as equally important to economic activity and growth as 

classical factors of production: land, labor, and capital (Peters & Humes, 2003; Powell & 

Snellman, 2004), and it contributes to technological advancements that improve the production 

process and stimulate economic growth through increased productivity of goods and services 

(Peters & Humes, 2003). This way of thinking holds true for both highly industrialized and less 

industrialized economies as ST&I is seen as a mechanism to promote socio-economic 

development and enhance a country’s competitiveness (Sá & Sabzalieva, 2018).   

 
1 Science refers to the process of generating knowledge and validating that knowledge based on evidence collected 

in the world around us. Technology is the application of scientific knowledge in real world settings. For technology 

to be produced, it often involves the invention of some sort of product or technique. Innovation refers to the process 

of invention in which new ideas and technology are brought together or new applications of existing technologies 

are applied in unique settings. Science, technology, and innovation (STI) refers to the process of knowledge creation 

and knowledge application as well as the systems in place that support the creation and application process (Conway 

& Waage, 2010). 
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To enhance national ST&I capabilities, national governments and international 

governmental agencies, such as the World Bank, have prioritized higher education and academic 

research as tools to promote human and economic development (Bano & Taylor, 2015; George, 

2006; Koehn & Obama, 2014; Marginson, 2010; Mohrman, 2014; World Bank, 2002). However, 

there are global disparities in universities and academic researchers’ (hereinafter researchers) 

capacities to engage in ST&I (Altbach, 2004; Jöns & Hoyler, 2013; Marginson, 2010; Obama & 

Mwema, 2009). A global hierarchy exists with universities and researchers in high-income 

countries2 (HICs) being generally better positioned to generate and apply new knowledge than 

those in low- and middle-income countries (LMICs) (Altbach, 2004; Cantwell et al., 2020; Jöns 

& Hoyler, 2013; Marginson, 2010; Obama & Mwema, 2009). In response to these global 

disparities, national donor agencies3 (hereinafter donor agencies), such as the United States 

Agency for International Development (USAID), the Japan International Cooperation Agency 

(JICA), and the UK’s Department for International Development (DfID), have supported 

research partnerships between researchers from HICs and LMICs (Bradley, 2008). These 

partnerships primarily serve to produce locally relevant knowledge that can be applied to the 

development process and to build the capacity of LMIC researchers (Bradley, 2008, 2017; King 

& McGrath, 2004). Examples of targeted capacities include the ability to identify research areas 

pertinent to development; to design, manage, conduct, and disseminate research; and to secure 

 
2 Country income classifications are based on the World Bank’s 2020 income group classifications (Serajuddin & 

Hamadeh, 2020). Low-income economies have a GNI per capita of $1,035 or less, lower middle-income economies 

have a GNI per capita income between $1,036 and $4,045, upper middle-income economies have a GNI per capita 

income between $4,046 and $12,535, and high-income economies have a GNI per capita income of $12,536 or 

more.  
3 Donor agencies refer to national government agencies that are primarily responsible for administering overseas 

development assistance, or foreign aid, to economically developing countries to promote socio-economic 

development. While multilateral agencies, such as United Nations Educational, Scientific and Cultural Organization 

(UNESCO), also support research partnerships, this study investigates a national government donor agency research 

partnership program, and as such, the discussion of donor agencies in this study refers to national donor agencies 

engaged in bilateral aid.  
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the necessary resources to engage in the knowledge production process (Bradley, 2008, 2017; 

Carbonnier & Kontinen, 2015; Ridley, 2011). Over the past decades, partnerships involving HIC 

and LMIC researchers have become the dominant mode of practice for donor agencies because 

they allow for knowledge, skill, and resource pooling, and they are perceived to address power 

and resource inequalities between partners and promote mutual benefits for all parties involved 

(Carbonnier & Kontinen, 2015).  

Empirical research on donor agency funded research partnerships between HIC and 

LMIC researchers has primarily focused on partnership activities, partnership outcomes, 

challenges associated with partnerships, and the donor-recipient model that guides partnership 

practice. Studies discuss collaborative research projects and task-based research skills workshops 

as activities undertaken as part of the research partnerships to enhance LMIC researchers’ 

capacities (Barrett et al., 2011; Collins, 2012; Ridley, 2011), and studies have shown that 

through research skills workshops, LMIC researchers enhance their knowledge of research 

methods (Barrett et al., 2011). However, studies have also illuminated concerns from various 

stakeholders, including HIC and LMIC researchers, about the effectiveness of these partnerships 

as they are often dominated by the priorities of donor agencies and the norms of science of the 

HIC researchers (Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; George Mwayngi, 2017; 

Obama & Mwema, 2009; Sabzalieva, 2020). In some cases, LMIC researchers have been asked 

to change their research focus to align with the priorities of an HIC donor agency (Sabzalieva, 

2020). Moreover, partnerships have been characterized as having power and resource 

asymmetries between donor agencies, HIC researchers, and LMIC researchers which may 

interfere with the achievement of mutually beneficial outcomes (Barrett et al., 2011; Bradley, 

2008, 2017; Carbonnier & Kontinen, 2015; George Mwayngi, 2017). Lastly, partnerships have 
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been criticized because the donor recipient model, which guides partnership practice, promotes a 

myth of incapacity in LMIC researchers and does not address the problem of resource 

dependency between LMICs and HIC donor agencies (Ishengoma, 2016).  

While these past studies provide valuable insights into some of the activities of and 

challenges associated with partnerships, they have focused mainly on partner positioning, or the 

roles, responsibilities, and decision-making power of researchers in partnerships (e.g., Bradley, 

2008; Carbonnier & Kontinen, 2015; George Mwayngi, 2017), and have paid less attention to 

partnership outcomes. Moreover, the presentation of findings usually focuses on the experiences 

of LMIC researchers (e.g., Bradley, 2008; Sabzalieva, 2020) as opposed to providing a more 

detailed account of the perspectives and experiences of both HIC and LMIC researchers. Lastly, 

as they focus mainly on partner positioning, they provide limited insight into how these 

partnerships fit into and interact with the broader field of global science. More specifically, as 

donor agencies and researchers represent specific countries that are positioned in relation to one 

another, partnerships also have implications for countries in terms of their relative positions to 

other countries. Thus, the purpose of this study is to build upon prior studies and explore how 

partner positioning in HIC-LMIC research partnerships may influence the efficacy of 

partnerships to achieve their goals as well as how partner positioning may reinforce or challenge 

existing hierarchies in global science.  

The study employs a mixed methods design and utilizes qualitative interviews and 

quantitative bibliometric data to examine partner positioning and partnership outcomes. US and 

LMIC researchers who have collaborated as part of USAID’s Partnerships for Enhanced 

Engagement in Research (PEER) program will be interviewed, and authorship patterns on 

scholarly publications funded through the PEER program will be analyzed. Three conceptual 
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frameworks will be utilized to analyze and interpret the data: 1) Galtung’s (1980) concept of 

mutuality, 2) the Scientific Technical and Human Capacity model (STHC; Bozeman et al., 

2001), and 3) the geo-scientific imaginary (Bauder et al., 2018). Together these frameworks will 

provide insight into stated and unstated goals of HIC-LMIC research partnerships. By stated 

goals, I mean the publicly stated reasons donors agencies give for supporting HIC-LMIC 

research partnerships, and by unstated goals, I mean the self-interested strategic motivations that 

donors have for supporting partnerships that are not articulated in policy documents or on 

program webpages. Mutuality allows for an exploration of the extent to which the stated goals of 

the partnership modality, such as shared decision making, are practiced and influence partner 

positioning within USAID funded research partnerships. STHC will provide insight into whether 

one of the stated goals of partnerships, capacity development, occurs and how partner 

positioning impacts the extent to which it occurs in both LMIC and US researchers. The geo-

scientific imaginary will allow for an analysis of how research partnerships fit into the broader 

field of global science, and how they reinforce or challenge existing global hierarchies in 

science. The reinforcement of such hierarchies is one of the unstated goals of research 

partnerships. From an applied perspective, the study seeks to provide policy recommendations 

for donor agencies to help ensure greater equity amongst collaborating researchers and the 

achievement of mutually beneficial outcomes.  
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Chapter 2: Literature Review 

 

This chapter provides background on a variety of topics related to HIC-LMIC research 

partnerships. It begins by discussing a history of ST&I capacity development in development 

practice and how it has evolved over time. This is followed by an examination of how donor 

funded ST&I capacity development practices function to promote the self-interest of donor 

countries as a form of public diplomacy that generates soft power for donor countries. After this, 

it explores the hierarchical nature of global science and how HIC-LMIC research partnerships 

may function to reinforce these hierarchies. Next, the chapter moves into a discussion of 

partnerships in relation to international higher education and development practice, and it 

describes the goals of partnerships and their wide-spread adoption by donor agencies for 

producing knowledge on development issues and for supporting capacity development. Then, the 

chapter discusses research on donor funded HIC-LMIC research partnerships focusing on 

partnership activities, partnership outcomes, and challenges associated with partnerships. 

Following this, it discusses USAID supported HIC-LMIC research partnership as a USAID 

program was the case for this study. Finally, the chapter provides a detailed analysis of the three 

conceptual frameworks used in this study and the expected insights they will provide.   

A Brief History of ST&I Capacity Development in Development Practice 

 

 Before moving forward into describing current conditions within global science and 

development practice that shape HIC-LMIC researcher partnerships to strengthen the ST&I 

capacities of LMICs, it is useful to understand how thinking and practices surrounding ST&I 

capacity development have evolved and how this may influence current practices today. As is 

discussed in the introduction, the importance of ST&I can be tied to the late 1940s at the start of 

modern development practice (Brook et al., 2014; Gist, 2014; Smith, 2009). One of the first 
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mentions of the importance of ST&I for development was during U.S. President Truman’s 

Inaugural Address in 1949:  

We must embark on a bold new program for making the benefits of our scientific 

advances and industrial progress available for the improvement and growth of 

underdeveloped areas…I believe that we should make available to peace-loving peoples 

the benefits of our store of technical knowledge in order to help them realize their 

aspirations for a better life (Truman, 1949). 

This notion that HIC country ST&I could be made available to LMICs and assist them in 

achieving economic growth permeated development thinking during the 1950s and 1960s (Brook 

et al., 2014). Following the logic of Rostow’s modernization theory4 and a universal, linear 

nature of economic development, it was believed that the experiences of HICs could be directly 

transferred to LMICs. Through aid projects, HICs5 could transfer ST&I to LMICs, which would 

provide them with the ability to catch up and transform into modern industrialized economies 

(Brook et al., 2014). During this time, aid projects were driven by priorities set by HICs, which 

meant that HICs decided on the ST&I to be transferred to LMICs (Browne, 1999). Further, 

experts from HICs implemented the ST&I in LMICs using models that were successful in HICs 

(Browne, 1999; Fukuda-Parr et al., 2002; Lusthaus et al., 1999). Through this approach, it was 

believed that exogenously developed ST&I could be introduced into LMICs, and this would help 

 
4 Rostow categorized societies into one of five stages of modernity based on their economic conditions: the 

traditional society, the preconditions to take-off, the take-off, the drive to maturity, and the age of high mass-

consumption (Rist, 2014; Smith, 2009). He posited that on the path toward modernity all countries move through 

each stage in a linear fashion (Smith, 2009). 
5 Not all HICs participate in providing foreign aid to LMICs, and the countries that do provide foreign aid has 

evolved over time (Hjertholm & White, 2000). Thus, in this context, HICs refer to high-income countries that 

provide overseas development assistance (ODA) and did so during the time periods discussed. Of course, some of 

the motivations and practices discussed in this chapter may not be true for all HIC countries which provide ODA. 

The chapter presents general trends in ODA that have been discussed in the literature. LMICs refer to low- and 

middle- income countries that were recipients of ODA during the time periods discussed. For a more detailed 

explanation of the historical trends in foreign aid, see Hjertholm & White (2000). 
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them quickly reach Mostow’s take-off stage and begin to experience sustained economic growth 

(Brook et al., 2014).  

 This dominant approach, which emphasized direct ST&I transfer to LMICs, began to 

wane in popularity around the mid-1970s due to failures in bringing about significant levels of 

economic growth and improvements in the lives of people in LMICs (Brook et al., 2014; 

Browne, 2002). Simply following prescribed paths toward development and introducing HIC 

ST&I did not lead to the desired levels of economic growth in LMICs that were to be expected 

(Brook et al., 2014). In fact, this approach often resulted in dependencies on foreign aid; failed 

projects when funding ran out; dependencies on foreign knowledge as locals often failed to 

acquire knowledge from foreign experts; asymmetrical power relationships as locals were not 

seen as having the abilities or knowledge to solve their own problems; and the introduction of 

technologies that were inaccessible and expensive, difficult to use and maintain, and 

disconnected from local realities and the needs of local populations, which will be further 

elaborated later in this chapter (Browne, 2002; Conway & Waage, 2010; Fukuda-Parr et al., 

2002)  

In response, the development community shifted its focus toward aid that was directed at 

supporting national policies and priorities to promote local ownership over the development 

process (Browne, 2002). It was at this time that a more people-centered approach to development 

emerged (Browne, 2002). There was an emphasis on the growth of endogenous ST&I 

capabilities in LMICs and the introduction of appropriate technologies based on the needs of 

local populations (Brook et al., 2014; Browne, 2002). It was believed that for ST&I to be 

integrated into LMICs’ economies and lead to sustained economic growth, these countries must 

possess the capacity to utilize and adapt existing technologies to local environments as well as 
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possess the capacity to produce new scientific knowledge and technologies that could contribute 

to incremental advancements in ST&I over time (Brook et al., 2014). Thus, domestic and 

international funding were made available to strengthen LMICs’ ST&I capabilities to ensure they 

became effective utilizers and producers of ST&I (Brook et al., 2014). In this way, a broader 

approach to ST&I was implemented in developing countries that included broader societal 

changes, such as new policies and societal configurations, that would allow for ST&I to be better 

integrated into LMICs (Brook et al., 2014; Browne, 2002). Investments were made to build the 

necessary scientific infrastructure and to strengthen LMICs’ human capacity to effectively 

engage with ST&I (Brook et al., 2014). This included investments in various institutions, 

including universities and research institutes. Likewise, funding was made available for research 

to be undertaken in LMICs by LMIC scientists (Brook et al., 2014).  

 This shift in focus to national policies and priorities and the support of endogenous ST&I 

capabilities lasted approximately a decade but was temporarily put on hold due to the emergence 

of neoliberal economic policies in the late 1980s and early 1990s that emphasized free market 

capitalism (Brook et al., 2014).  During this time, many LMICs were adversely impacted by the 

World Bank and IMF’s structural adjustment policies that prioritized fiscal discipline, reduced 

government spending, and privatization (Brook et al., 2014; Rist 2014). LMIC governments were 

forced to stop pursuing domestic ST&I policies and to reduce domestic spending on ST&I 

(Brook et al., 2014). According to neoliberal logic, the best method for LMICs to enhance their 

ST&I capabilities was through remaining open to the world, reducing barriers to competition, 

and ensuring private property rights (World Bank, 1999). Doing these things would allow them 

to acquire new technologies through international trade, foreign direct investments, and licensing 

(World Bank, 1999). In other words, technology transfer through private market activity was the 
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best method to enhance LMICs’ ST&I capabilities and spur economic growth. This deemphasis 

of endogenous ST&I and the reduction in spending on ST&I harmed LMICs’ ST&I capacities 

and further widen the gap between HIC and LMICs (Brook et al., 2014). Fortunately for LMICs, 

in the late 1990s, the importance of national development strategies reemerged, which resulted in 

a reemphasis on the importance of endogenous ST&I capabilities to enhance a country’s 

competitiveness in the global marketplace and to promote economic development (Brook et al., 

2014). This resulted in both domestic and international funding being reallocated to ST&I 

capacity development through the funding of basic research as well as investments for building 

scientific infrastructure (Brook et al., 2014).  

 However, soon after, the development community once again shifted its approach to 

ST&I because of a new targeted problem-solving approach to development and the adoption of 

the Millennial Development Goals (MDGs) in 2000 and the subsequent Sustainable 

Development Goals (SDGs) in 2015 (Brook et al., 2014; UNESCO, 2015). Since 2000, ST&I 

has been prioritized as a tool to help achieve specific development goals related to a broad range 

of issues, including but not limited to health, education, gender equality, economic growth, and 

energy consumption (Brook et al., 2014; UNESCO, 2015; 2021). It is believed that ST&I allows 

for global and local issues to be identified, understood, and solved (UNESCO, 2015; 2021), and 

it is through solving these development challenges that countries will be able to achieve 

sustained economic growth. With this new approach, the development community still prioritizes 

technology transfer and capacity development as it did in the past, but these are now coupled 

with a new targeted problem-solving approach to development issues (Brook et al., 2014). 

Moreover, building on prior emphasis on privatization and market-based solutions, this targeted 

problem-solving approach is also coupled with ST&I entrepreneurship that focuses on the 
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application of ST&I to the development of products and services that could be directly integrated 

into national and local economies to solve development challenges and spur economic growth 

(Brook et al., 2014). With this, new mechanisms have been established to promote ST&I 

entrepreneurship as part of the development process, including but not limited to product 

development partnerships, impact first investments, innovation prizes, and advanced market 

commitments (Brook et al., 2014). These mechanisms function alongside traditional grants, 

which are still primarily used to support basic research and build scientific infrastructure (Brook 

et al., 2014).  

 In sum, the above section demonstrates how the application of ST&I in development 

practice has evolved in an additive way. In the 1950s and 1960s, technology transfer from HICs 

to LMICs was the primary application of ST&I in development practice. This evolved to a 

combination of technology transfer and local capacity development to engage in ST&I in the 

1970s and 80s. Next, market-based approaches to addressing technology gaps were introduced to 

promote technology transfer and know-how in LMICs. Finally, with emergence of a target-based 

approach to development, ST&I has been approached through a combination of technology 

transfer, local capacity development, and entrepreneurship. In relation to this study, funding from 

HICs to LMICs to support ST&I capacity development will likely exhibit many of these 

characteristics, which will likely shape the focus of research partnerships and the experiences of 

researchers who participate in them.  

ST&I Capacity Development in Whose Interest? 
 

 The above-described ST&I capacity development practices generally occur as part of 

foreign aid practices of HICs. While supporting ST&I capacity development in LMICs may 

seem altruistic on the surface, it has multiple purposes, which include not only building ST&I 
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capacity in LMICs but also promoting the self-interest of the HIC donor countries (Bermeo, 

2017; Lancaster, 2007; Ingram, 2019). Foreign aid is defined as money, technical assistance, and 

goods or services that a donor country, usually an HIC, provides to a recipient country, usually 

low or middle-income countries, to promote the interest of both the donor country and the 

recipient country (Ingram, 2019). While countries’ foreign aid practices differ, foreign aid 

usually falls into three categories: humanitarian assistance in response to natural or manmade 

disasters; development assistance to promote social, political, and economic development; and 

military or security assistance to promote safety and security within a country or region (Ingram, 

2019). Foreign aid is distributed to both state and non-state actors, such as non-governmental 

organizations and local communities, and the activities that foreign aid supports includes an 

array of donor and recipient country actors, including government officials, business entities, and 

the public (Ingram, 2019). Since the prior section focused on the idea that ST&I capacity 

development practices are designed to build capacity and promote socio-economic development 

in LMICs, this section will focus on how these activities are also designed to promote the interest 

of HIC donor countries.  

Donor Self-interest and Foreign Aid 

 

 The quote from U.S. President Truman above demonstrates how he believed that the 

sharing of scientific technical knowledge and skills could benefit less economically developed 

countries and increase their production capabilities leading to higher standards of living, the 

speech also shows that he was cognizant of the benefits that it would bring the US and other 

HICs. He stated, “all countries, including our own, will greatly benefit from a constant program 

for the better use of the world’s human and natural resources. Experience shows that our 

commerce with other countries expands as they progress industrially and economically (Truman, 
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1949).” Thus, from the onset of modern development practice, there was always an element of 

self-interest, whether economic or political, in the support of socio-economic development of 

other less developed countries.  

  The history of modern foreign aid distribution demonstrates how it has functioned as a 

foreign policy tool to promote the interest of HIC donor countries abroad. The first instances of 

official aid occurred shortly after World War II as an attempt by the US to use non-military tools 

to limit the influence of the Soviet Union in post-war Europe (Lancaster, 2007). This aid was 

directed at stabilizing European economies, promoting economic growth, and suppressing 

communist sympathies in conflict-ridden, war-torn countries (Lancaster, 2007). Therefore, the 

function of aid was more than humanitarian or development assistance oriented, it also had a 

geopolitical function to promote democracy and contain the spread of communism, which served 

the political and commercial interest of the US and other western democracies at the time 

(Bermeo, 2017; Lancaster, 2007). In fact, it was this latter function of aid that drove much of aid 

giving from the 1950s to the end of the Cold War in the early 1990s (Alesina and Dollar, 2000; 

Bermeo, 2017; Lancaster, 2007). This is not to say that development assistance to promote socio-

economic development was not a part of early aid giving, it is to say that aid distribution patterns 

generally point to aid being and targeted to further the security and economic interests of HIC 

donor countries (Alesina and Dollar, 2000; Bermeo, 2017).  

This motivation behind aid distribution has been described as nondevelopment self-

interest through aid (Bermeo, 2017). This means that aid is given primarily to promote the 

strategic self-interest of the HIC donor country, and the intended outcome of the aid can be 

achieved regardless of whether social, political, or economic development occurs (Bermeo, 

2017). Common practices related to this type of giving included giving aid to influence voting 
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patterns in international bodies, such as the United Nations (Alesina and Dollar, 2000) or giving 

aid for supporting military activities, such as housing a military base, within a region or country 

(Bermeo, 2017). Further, this type of aid included giving aid to maintain spheres of influence 

within regions or countries, such as aid given to former colonies by European colonizers 

(Alesina and Dollar, 2000; Lancaster, 2007). These practices of nondevelopment self-interest 

through aid demonstrate how early aid had multiple purposes beyond simply promoting the 

socio-economic development of lower income countries, and that foreign aid functioned as a 

foreign policy tool to promote the global ambitions of donor countries. 

The end of the Cold War marked a turning point for the purpose foreign aid distribution. 

From 1990 to 2001, foreign aid spending stagnated or declined as the geopolitical driving force 

behind much of it disappeared (Bermeo, 2017; Burnell, 1997). However, aid continued to have 

the multiple purposes, one of which was promoting donor self-interests abroad (Burnell, 1997). 

Aid giving during the 1990s focused on the promotion of democratic political reform, institution 

building, good governance, and the promotion of human rights (Burnell, 1997). The giving of aid 

during this time was predicated on conditionalities that required recipient governments to make 

policy changes desired by the donor countries, such as introducing competitive party politics and 

holding regular elections, and thus, was considered highly intrusive into the national sovereignty 

of recipient countries (Baylies, 1995; Burnell, 1997). It was believed that democratic reforms 

were essential for the promotion of socio-economic development in recipient countries, and these 

reforms would make aid more effective (Burnell, 1997; Diamond, 2008).  

In terms of donor self-interest, several presumptions are said to have guided the practice 

of promoting democratization in recipient countries (Burnell, 1997). Nearly all these 

presumptions assumed security and commercial benefits for donor countries. One such 
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presumption was the pacific thesis which argues that democracies are less likely to go to war 

with one another (Russett, 1995). As most donor countries were democracies, more democracies 

worldwide would ultimately enhance the national security of the donor countries. Moreover, on a 

related note, the global stability deriving from more global democratization would mean greater 

opportunities for trade, commerce, and investments ultimately benefiting the national economies 

of donor countries. Further, it was presumed that democratic governments would bolster 

economic liberalization and promote neo-liberal policies in recipient countries (Burnell, 1997). 

This would also provide economic benefits for donor countries especially in regard foreign 

capital investments in recipient countries (Burnell, 1997). Finally, unrelated directly to security 

and commercial benefits, it was presumed that promoting democratization was a means to 

promote the values of the donor country abroad. Through the promotion of democratic values, a 

country, like the US, could enhance its status through the dissemination and adoption of its 

intellectual and cultural norms. This could help a country maintain its attractiveness despite 

relative losses in other forms of power (Burnell, 1997). Thus, while the purpose and focus of aid 

evolved during the 1990s, donors continued to be motivated by their own national security and 

economic interests.   

 In the early 2000s, the focus of foreign aid shifted once again due to the emergence of the 

war on terrorism that began after the September 11th attacks in the US (Bermeo, 2017; Korb, 

2007; Lancaster, 2007). This shift resulted in geopolitical interests driving a large portion of 

foreign aid distribution and in donor countries engaging in targeted development to promote their 

own self-interest. The geopolitical shift occurred as large amounts of aid flowed toward Iraq, 

Afghanistan, and neighboring countries, such as Jordan and Pakistan, to promote national 

security and enhance the success of military operations in those regions (Korb, 2007; Lancaster, 
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2007). On the other hand, targeted development promoting donor self-interest occurred as donor 

countries began to perceive that the poverty and challenges faced by people in LMICs was no 

longer was isolated to those countries (Bermeo, 2017). Donor countries were unable to shield 

themselves from the spillovers from underdevelopment abroad due increased global 

interconnectedness (Bermeo, 2017). It was believed that underdevelopment led to or exacerbated 

the challenges faced by HIC donor countries, such as terrorism, mass migration, and the spread 

of disease (Bermeo, 2017). Thus, promoting socio-economic development in LMICs would 

directly enhance the security and well-being of the citizens in the HIC donor country by 

mitigating the threats caused by underdevelopment abroad (Bermeo, 2017). In this way, socio-

economic development became a self-interested goal of the HIC donor countries, and during the 

post 9-11 period, donors have been more likely to provide foreign aid to poor, largely populated, 

and geographically nearby countries that have trade and migration ties to the HIC donor country 

(Bermeo, 2017). Thus, while the motivations behind aid have continued to evolve, one of the 

underlying motivations for HIC donor countries giving aid has been to promote their self-

interests abroad. This means that it is also necessary to analyze aid giving practices in relation to 

the possible self-interests of HIC donor countries.  

Linking Development Assistance, Public Diplomacy, and Soft Power 

  

 This current study analyzes the practice of giving aid as part of social, political, and 

economic development assistance. It focuses on aid given as part of ST&I capacity development 

practices to HIC and LMIC academic researchers to conduct research on development related 

issues. As the introduction to this section mentions, distributing aid as development assistance 

involves an array of actors including government officials, business entities, and members of the 

public. Donor agencies have different motivations for involving different types of actors in the 
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process as different actors can promote the interest of donor countries in different ways. In the 

case of the involvement of academic researchers in development assistance activities, they 

represent the involvement of domestic and foreign country publics. Involving members of the 

public in donor funded activities represents a form of public diplomacy (Alexander, 2018; Nye, 

2008).  

 Public diplomacy is defined as the utilization of resources by governments to 

communicate with and attract foreign publics as a mean to achieve strategic goals (Alexander, 

2018; Nye, 2008). Public diplomacy attempts to extend a country’s influence in a foreign country 

beyond its influence with foreign governments (Nye, 2008). It is believed that influencing 

foreign publics can induce additional pressures on the foreign governments to adopt policies that 

are friendly to the country engaging in public diplomacy (Nye, 2008). Public diplomacy 

comprises various types of short-term and long-term activities including but not limited to radio 

or television broadcasting, subsidized cultural exports, and cultural exchanges (Nye, 2008). 

Government funded higher education exchanges that support the international mobility of 

faculty, staff, and students have long been considered as tools of public diplomacy that can help 

establish long-term relationships between publics (Metzgar, 2016; Peterson, 2014). Public 

diplomacy activities serve as mechanisms for spreading information about the norms and values 

of a given country to enhance its attractiveness to foreign publics. However, it is important to 

note that public diplomacy activities may have the opposite impact if they are not designed or 

carried out in an appropriate manner for the targeted foreign public (Alexander, 2018). For 

example, broadcasting television programs that contain sexualized content in predominantly 

Muslim countries may result in repulsion instead of attraction.  
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 Public diplomacy’s ability to strengthen the attractiveness of a country makes it an 

effective tool at promoting a country’s soft power. Soft power refers to a country’s ability to 

affect other countries to obtain the outcomes it wants through attraction as opposed to the use of 

coercion or payment (Nye, 1990, 2008). Other countries seek to emulate a country because they 

perceive that its culture, political values, and foreign policies are legitimate and worth aspiring to 

(Nye, 2008). Soft power functions alongside of hard power, such as military power, to support 

the achievement of a country’s strategic interests abroad (Nye, 2009). It is an important foreign 

policy tool, and many countries recognize its importance in international relations (Albert, 2018; 

Nye, 2009). Thus, countries make investments in public diplomacy activities to enhance their 

soft power, which can help further their interests abroad (Alexander, 2018).  

This relationship between public diplomacy and soft power frames foreign aid and 

development assistance that involve public actors as a tool that can promote the self-interest of a 

donor country. In this case, it functions a tool to enhance the attractiveness of a donor country. 

Enhancement can occur through the act of giving monies or other resources, which can be seen 

as virtuous, as well as through the interaction between the public actors that allow for the sharing 

of knowledge, culture, and values (Alexander, 2018). In the latter, public actors can serve in 

informal ambassadorial roles that allow them to harness their knowledge, talents, and skills in 

their interactions with foreign publics and elevate the foreign publics’ perceptions of the donor 

country (Alexander, 2018). Donor countries presume that this enhanced attractiveness may result 

in a public that is more favorable toward its interests abroad. Therefore, like with foreign aid 

more generally, public diplomacy through development assistance can be conceptualized as tool 

to promote the self-interest of a donor country, particularly through the strengthening of its soft 

power.  
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In relation to the current study, this section has demonstrated how foreign aid has 

multiple purposes, including promoting the self-interest of donor countries. Because of this, 

ST&I capacity development practices, which are a part of foreign aid giving, must also be 

understood not only in relation to how they promote ST&I capacity development in LMICs but 

also in relation to how they further the interest of donor countries. In other words, ST&I 

capabilities and the willingness to share them with other countries is a tool to promote the self-

interest of donor countries abroad. Furthermore, this section discussed the relationship between 

development assistance, public diplomacy, and soft power. In this regard, ST&I capabilities 

become an element of attraction as the global community perceives that ST&I play key roles in 

modernization and sustainable socio-economic development (UNESCO, 2015; 2021). This 

attractiveness can become a tool through which countries can exert their influence and achieve 

their goals abroad (Blair et al., 2021). Thus, ST&I capabilities can serve as a source of soft 

power, and donor countries are likely to engage in activities to further the attractiveness of their 

ST&I capabilities. HIC donor countries can utilize public diplomacy and partner HIC and LMIC 

researchers to engage in development-oriented research projects as is the situation under 

investigation in this study. In these cases, attractiveness likely increases through the ability and 

willingness to give LMIC researchers monies to participate in research, and more importantly, 

through HIC donor country researchers sharing their knowledge, skills, and expertise with LMIC 

researchers. As a result, LMIC researchers may be more likely to hold favorable opinions of 

donor countries, their policies, and their ST&I capabilities, which may be harnessed at some 

point to promote donor self-interest abroad.  

Global Hierarchy in ST&I Capabilities  
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The ability for donor countries to utilize their ST&I capabilities as a foreign policy tool 

and promote their self-interest abroad is predicated on the notion of a global hierarchy in ST&I 

capabilities (Alasuutari & Andreotti, 2015). There is a belief that those who possess ST&I 

capabilities are global leaders, and they can fix the problems of those who lack comparable ST&I 

capabilities (Alasuutari & Andreotti, 2015). Thus, this hierarchy helps justify HIC interventions 

in LMICs to promote ST&I capacity development and allow for ST&I capabilities to be 

harnessed to promote donor country self-interests. Further, it is this perceived hierarchy that 

forms the bases of attraction toward HIC countries and their ST&I capabilities (Bauder et al., 

2018). Those in higher positions possess the highest levels of attraction and are better able to 

utilize their ST&I capabilities to promote their self-interests. Therefore, the maintenance of this 

hierarchy becomes a priority for HIC donor countries, which may motivate donor agencies to 

support certain types of ST&I capacity development practices over others. This section will 

describe the perceived hierarchy in global science and relate it to how ST&I capacity 

development activities that link HIC and LMIC researchers may serve to reinforce the hierarchy. 

 The global hierarchy in ST&I capabilities has been identified and labeled in numerous 

ways. Some have referred to it as a North-South divide (Hassan, 2008; Sabzalieva et al., 2020) or 

have organized differences in ST&I capabilities according to Wallerstein’s (1974) center-

periphery model (Olechnicka et al., 2019). Others have explained differences between countries 

or groups of countries with greater nuance. Wagner et al., (2001) identified four groups of 

countries based on several scientific indicators including but not limited to numbers of annually 

published scientific papers, the number of full-time scientists employed, national R&D 

expenditures, and the number of patents filed annually. The four groups included scientifically 

advanced countries, scientifically proficient countries, scientifically developing countries, and 
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scientifically lagging countries (Wagner et al., 2001). Likewise, Hassan (2008) identified 

countries as having strong ST&I capacity, moderate ST&I capacity, and weak ST&I capacity.  

Though each labeling method has its merits as well as limitations (e.g., Marginson & Xu, 

2021; Sabzalieva et al., 2020; Sørensen & Wilborg Schneider, 2017), they represent attempts to 

order a global field of science based on differences in national ST&I capabilities. Countries 

labeled as having greater ST&I capabilities are generally wealthier countries, or HICs, that are 

strong in all areas of science and technology and have access to ample resources and talent to 

engage in cutting-edge science as well as the institutions and infrastructure to bring scientific 

advancements to the marketplace and promote economic growth (Hassan, 2008; Wagner et al., 

2001). On the other hand, countries characterized as having weaker ST&I capabilities range from 

those that are strong in some areas of science and technology with increasing resource and talent 

availability to engage in cutting-edge science but still have areas of weakness in infrastructure 

and the ability to bring scientific advancements to the marketplace, such as Brazil, Malaysia, and 

Turkey, to those that have limited capacity in all areas of science and technology, limited 

resource and talent availability, poorer infrastructure, and very limited ability to bring scientific 

advancements to the marketplace, such as Cambodia, Mali, and Tanzania (Hassan, 2008; Wagner 

et al., 2001). Generally, countries with more moderate capabilities fall into the World Bank’s 

middle-income country category, while those with more limited capabilities fall into the low-

income country category.  

These generalizations regarding hierarchical differences in countries’ ST&I capabilities 

derive from science and technology indicators that are used to evaluate countries’ ST&I 

performance during a given year or over a period of time. These indicators are used in 

publications that inform policy making and guide public discussion around the role of ST&I in 



 35 

development practice, such as the UNESCO science reports (UNESCO, 2015; 2021). These 

indicators provide insight into national contextual factors, such as government spending on 

R&D, and attempt to quantify differences between countries and groups of countries. One such 

indicator is a country’s share of gross domestic expenditures on R&D (GERD), which provides 

insight into how much countries are investing in their knowledge generating capacities and the 

extent to which research scientists may have access to funding. In 2018, HICs accounted for 

64.4% of the world’s share of expenditure on R&D, while LMICs’ R&D spending combined 

only accounted for 35.6% (UNESCO, 2021). If further parsed to compare middle-income 

countries with low-income countries, middle-income countries accounted for 35.5% of R&D 

spending in 2013, and low-income countries accounted for only .1% of R&D spending 

(UNESCO, 2021). Additionally, compared to HICs, LMICs have a smaller share of global 

researchers. In 2018, 60.2% of researchers were employed in HICs compared to 39.8% in LMICs 

(.2% in low-income countries). HICs had 5.3 million full-time researchers, while LMICs had an 

3.5 million full time researchers (18,000 in low-income countries) (UNESCO, 2021). Thus, 

based on these statistics, there is generally less funding and fewer trained research scientists in 

LMICs to partake in scientific research.  

Beyond differences in R&D spending and total number of research scientists, there are 

differences in research outputs measured in terms of annual scientific publications and patents 

filed. In 2019, HICs accounted for 62.9% of the world share of publications, while LMICs 

accounted for 50.3%6 (.9% for low-income countries) (UNESO, 2021). Moreover, in considering 

patents submitted to the United States Patent and Trademark Office (USPTO) in 2013, nearly all 

patents, or 93.0%, filed had inventors from HICs. In contrast, only 4.7% of patents filed had 

 
6 The sum of the percentages exceeds 100% because papers with multiple authors from different income categories 

were counted toward each income categories’ total.  
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inventors from LMICs (0% from low-income countries) (UNESCO, 2015). Thus, HICs stand 

ahead of LMICs in knowledge produced and disseminated and in taking steps to bring science 

and technology know-how to the marketplace through patent filing. These measures combined, 

GERD, number of researchers, number of published papers, and number of patents filed, as well 

as others not discussed here, contribute to the narrative of a global hierarchy in ST&I capabilities 

with HICs having greater capacity in ST&I compared to LMICs.  

While the data above highlight differences in ST&I capabilities based on country income 

levels, it is necessary to identify limitations associated with using particular data sources as well 

as employing broad generalizations based on country income classifications. First, the data 

utilized favors HICs more than LMICs (Mongeon, & Paul-Hus, 2016). The UNESCO data on 

publication output is based on data from the citation and indexing databases (UNESCO, 2015; 

2021). They are limited by their choice to include or exclude certain scientific and scholarly 

research, and this results in an incomplete picture of how ST&I capabilities are distributed 

throughout the world (Marginson, 2021; Mongeon, & Paul-Hus, 2016). For example, such 

databases include only a limited number of non-English papers, which skews data on the number 

of publications heavily in the favor of Anglophone and Western European countries and 

underestimates the production of scientists in non-English speaking countries, many of which are 

in countries classified as LMICs (Marginson, 2021; Mongeon, & Paul-Hus, 2016).  

Moreover, the generalizations between country income classifications do not always hold 

true when comparing HICs and LMICs. For example, China, which is classified as an upper-

middle income country (Serajuddin & Hamadeh, 2020), surpassed the US as the number one 

producer of annual scientific publications in 2017, and during the same year, ranked second 

behind the US in GERD, investing more money on R&D than the entire European Union 
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combined (NSB, 2020). Likewise, over the last decade middle-income countries like India, 

Brazil, and Iran have greatly enhanced their ST&I capabilities, and in 2018, they ranked 3rd, 11th, 

and 15th respectively for total annual publication output worldwide (NSB, 2020). Furthermore, 

even in the UNESCO (2015; 2021) data related to GERD, number of researchers, number of 

publications, and number of patents, there is evidence of growth for all country income levels in 

each metric over the last two decades, and the global share attributable to HICs for each metric 

declined over time. Therefore, though the conditions described above in HICs and LMICs may 

generally hold true, and these conditions may impact ST&I capabilities, the field of global 

science is in constant flux with most countries enhancing their ST&I capabilities over time 

(Marginson, 2021). This evolution challenges the global hierarchy narrative that drives much of 

development practice surrounding ST&I, and it demonstrates increasing multipolarity in global 

ST&I capabilities (Marginson, 2021).  

 Regardless of the rise in multipolarity in ST&I capabilities, scholars argue that a Euro-

American hegemony is still present in global science (Bauder et al., 2018; Marginson, 2021). 

Hegemony is in this regard employs a Gramscian (1971) perspective of a commonsense view of 

academic hierarchies within the global science system that values certain ways of knowing and 

doing over others (Bauder et al., 2018). Thus, the Euro-American hegemony refers to the fact 

that Western European and American methods, frameworks, ways of conducting research, and 

the English language hold a prominent position within scientific fields and dominate scientific 

literature (Bauder et al., 2018). In other words, the norms of science and what is valued in 

science still derive from Western European and American epistemologies, and other 

epistemologies that derive from different cultural context are marginalized within the global 

science system. Therefore, while ST&I capabilities are spreading, what constitutes science is 
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highly influenced by the scientific cultures of Western Europe and the United States. What this 

implies is that the global scientific hierarchy is predicated not just on ST&I capabilities and how 

they are quantified but also on the value placed on certain ST&I capabilities and knowledge 

produced (Bauder et al., 2018). The valuing of Western European and American scientific 

cultures above others helps further position these countries at the top of the global science 

hierarchy.  

In sum, this section describes how global science is conceptualized as a hierarchical 

system and how the position of countries within that system helps justify HICs supporting 

LMICs to strengthen their ST&I capabilities. Those who possess ST&I capabilities are 

considered global leaders and can fix the problems of those who lack comparable ST&I 

capabilities. However, data also showed that global science is in constant flux and countries 

around the world regardless of their economic status have made advancements in their ST&I 

capabilities over the last few decades. Yet, there continues to be a high value placed on Western 

European and American scientific norms, which further positions Western European and North 

American countries at the top of the global hierarchy. Related to ST&I capacity development 

practices, this implies that HIC intervention to strengthen ST&I capabilities in LMICs may also 

function to reinforce this global hierarchy as it is an element of attraction for HICs and provides 

them with leverage to achieve their goals on the global stage. Utilizing public diplomacy and 

linking HIC and LMIC researchers is a means to promote the ST&I prowess of donor countries, 

which may reinforce the notion of a hierarchy in the minds of LMIC researchers when they 

compare their knowledge, skills, and resources to those of the HIC researchers. Moreover, the 

partnerships are likely to result in the promotion of Western European and American scientific 

norms depending upon how roles and responsibilities are distributed among research partners, 
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which will be discussed in more detail below. Thus, through ST&I capacity development 

practices, HICs may further reinforce their top global position even as capacity spreads because 

these practices enhance the attractiveness of HICs’ ST&I capabilities and promote their scientific 

values and norms to individual scientists and countries throughout the world. This reinforcement 

of the global hierarchy continues to allow HICs to use their ST&I capabilities to pursue their 

self-interests abroad.  

Partnerships for ST&I Capacity Development 

 

The three prior sections serve to provide background information on ST&I capacity 

development practices within development practice, how ST&I capacity development practices 

also support the interest of donor countries, and how the ST&I capacity development practices 

may function to reinforce the hierarchical global science system and the ability of HICs to use 

their ST&I capabilities to pursue their interests abroad. As is discussed in the introduction, this 

study will investigate a type of capacity development practice, HIC-LMIC research partnerships. 

These partnerships lie at the intersection of the fields of international higher education and 

development. This is because many of the partnerships focus on strengthening the capacity of 

LMIC researchers who engage in academic science, or science that “encompasses activities that 

take place in institutions with an academic research mission, including universities, research 

institutes, and other related organizations specific to certain countries” (Sa & Sabzalieva, 2018, 

p. 149). The partnerships under investigation in this study involve university-affiliated 

researchers in HIC and LMICs, and as such, the next section will introduce partnerships in 

relation to both the fields of higher education and development.  

Over the last several decades, partnership discourse and practice have become ubiquitous 

within the field of international higher education (Eddy, 2010; Helms, 2015; Sutton & Obst, 
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2011). Partnerships have become one of the primary means through which universities engage in 

cross-border internationalization practices with foreign counterparts (Knight, 2016). Partnerships 

involve various types of activities including but not limited to student, faculty, and staff mobility; 

dual and joint degree programs; and research consortiums (Eddy, 2010; Helms, 2015). While 

typical partnerships involve linkages between universities, they frequently also involve non-

university entities, such as government agencies, non-governmental organizations, philanthropic 

organizations, and private sector businesses (Eddy, 2010; Helms, 2015). These non-university 

entities play key roles in partnerships, especially in relation to funding partnership activities. For 

their part, universities provide valuable knowledge, skills, and resources to help achieve 

partnership goals. 

One such partnership arrangement links universities in HICs with those in LMICs 

through funding provided by governmental donor agencies, such as the World Bank and USAID 

(Bradley, 2008, 2017; Collins, 2012; George-Mwangi, 2017; Helm, 2015; Koehn, 2012; Koehn 

& Obama, 2014; Obama & Mwema, 2009; Samoff & Carrol, 2004). These partnerships 

generally have a dual purpose: 1) to solve development related issues, and 2) to build the 

functional capacity of higher education institutions in LMICs (Bradley, 2008, 2017; King & 

McGrath, 2004). With the second purpose in mind, partnership activities are often directed at 

both organizational and human capacity development as means to enhance an institution’s 

capabilities to engage in high quality teaching, to conduct and disseminate research, and to 

expand and strengthen community outreach (Koehn & Obama, 2014; Obama & Mwema, 2009; 

Samoff & Carrol, 2004). Thus, these partnerships take on many forms depending on the specific 

goals of a given partnership.  
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With the importance of ST&I for sustainable socio-economic development (UNESCO, 

2015; 2021; World Bank, 2002), increased attention has been placed on enhancing LMIC higher 

education institutions’ capabilities to support and help grow the endogenous science and 

technology capabilities of LMICs (King & McGrath, 2004). For countries to achieve sustainable 

development, it is argued that they not only need to be proficient users of scientific knowledge 

and technology but also proficient producers of it as well (UNESCO, 2015; 2021). Higher 

education institutions are understood as necessary for producing a highly skilled workforce with 

the knowledge, skills, and competencies necessary for socio-economic development (Ðonlagic ́ 

& Kurtic ́, 2016). Moreover, universities are responsible for training research scientists who 

generate new knowledge and technologies while employed in universities, research institutes, 

and private companies (World Bank, 1999). Additionally, university research scientists play an 

important role in producing basic research, which plays an important role in broadening society’s 

scope of knowledge and supports future innovation and the training of a high-skilled workforce 

(Calvert, 2006; Marginson, 2010; McMahon, 2009). At the same time, university research 

scientists may also engage in commercialized research through university-industry 

collaborations, the establishment of new firms, and the patenting and licensing of income-

producing research products (Altbach & Salmi, 2011; Etzkowitz & Zhou, 2017; Jessop, 2017; 

Slaughter & Rhoades, 2004). Thus, higher education institutions are seen as playing a key role in 

educating a citizenry that is highly knowledgeable and capable of engaging with cutting-edge 

science and technology as well as producing knowledge that can be used to help achieve national 

development goals (Altbach, 2007; UNESCO, 2015; World Bank, 2002).   

Yet, conditions at universities in LMICs, such as a lack of available resources, competing 

responsibilities, or a lack of research culture, limit scientists’ abilities to effectively engage in 
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scientific research (Obama & Mwema, 2009; Samoff & Carrol, 2004). In response, HIC donor 

agencies fund research collaboration partnerships between HIC and LMIC higher education 

institutions to enhance the research capacities of LMIC higher education institutions and the 

academic researchers employed within them (Bradley, 2008, 2017). Partnerships have been 

adopted by donors as the primary way to build the organizational and human capacity of LMIC 

institutions because of their perceived mutual benefits for all parties involved (Brinkerhoff, 

2002; Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; Koehn & Obama, 2014). Research 

collaboration partnerships take on many different modalities depending upon the donor agency 

funding them; however, similar types of activities occur within partnerships to promote capacity 

development regardless of donor agency (Bradley, 2008, 2017).  

Partnerships and the Promise of Mutuality 

 

  Within development practice, the partnership paradigm emerged in prominence as a 

response to asymmetrical power relations that characterized interactions between donor agencies 

and LMICs during the conditionality decades of the 1980s and 1990s (Brinkerhoff, 2002; 

Browne, 1999; Crawford, 2003). Partnerships represented a reformulation of power relations 

within aid relationships that prioritized mutuality between partners (Brinkerhoff, 2002; 

Crawford, 2003). Partnerships possess certain key principles that make them different from other 

forms of cooperation. These include equality in decision-making; shared ownership; trust, 

transparency, and accountability; and mutual benefits (Brinkenhoff, 2002; Hatton & Schroeder, 

2007; Nakabugo et al., 2010). Partnerships are designed to promote the interests of all parties 

involved and all parties are considered to have valuable knowledge and skills that they bring to 

partnerships (Brinkenhoff, 2002). Because of their potential to create a more level playing field 

between HIC and LMIC stakeholders engaged in development cooperation, partnerships have 
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become widely used as part of development aid (Brinkenhoff, 2002). As such, donor agencies 

have utilized partnerships between HIC and LMIC higher education institutions to build the 

research capacity of LMIC researchers and LMIC institutions (Brinkenhoff, 2002; Koehn & 

Obama, 2014).  

 Two of the primary reasons that many donor agencies fund research partnerships are: 1) 

to produce relevant knowledge about development issues that can be used to promote socio-

economic development as well as help inform development priorities and practices in the future, 

and 2) to enhance and build the knowledge production capabilities of LMIC researchers and HIC 

researchers who are motivated to produce knowledge related to development issues (Bradley, 

2008, 2017; King & McGrath, 2004). The enhancement and building of knowledge production 

capabilities is both a short-term and long-term goal. In the short-term, it means enhancing 

capacity to engage in research related to the funded project, and in the long-term, it means 

building research capacity to engage in future research after the completion of the current funded 

project (Bradley, 2008, 2017). It is important to consider the two reasons donors funded 

partnerships when trying to understand the function and perceived benefits of the partnership 

modality as they are interrelated and influence one another.  

Partnerships represent an opportunity for knowledge, skill, and resource pooling (Hatton 

& Schroeder, 2007). This increases the capabilities of all partners involved to engage in research 

that they may not have been able to do otherwise. With the combined knowledge, skills, and 

resources, partnerships have the potential to produce more integrated knowledge and solutions 

that can be applied to address complex development issues (Hatton & Schroeder, 2007). This 

ultimately better serves the development process and has the potential to result in greater 

benefits. In addition to knowledge, skills, and resource pooling, partnerships also represent an 
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opportunity for mutual learning among partners (Hatton & Schroeder, 2007). Mutual learning 

occurs through knowledge and skill sharing throughout the research process (Bradley, 2008, 

2017). Moreover, it also provides an opportunity for the development of personal and 

professional relationships that may continue past the current funded project and benefit the 

academic researchers later in their careers (Bradley, 2008, 2017).   

Types of Higher Education Partnerships for Research Capacity Development 

 

 Donor agencies fund several types of partnerships to promote research capacity 

development. The most common type of partnership is funding for engagement in collaborative 

research projects. These partnerships bring together individual HIC and LMIC academic 

researchers or teams of researchers to produce knowledge related to specific development issues 

(Bartlett et al., 2011; Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; Koehn & Obama, 

2014; Sabzalieva, 2020). This type of partnership activity does not necessarily involve any 

formal agreements between institutions where academic researchers work, and funding typically 

only lasts until the completion of the research project (Koehn & Obama, 2014). Collaboration is 

understood to provide HIC and LMIC researchers the opportunity to share knowledge and skills 

related to several aspects of the research process including grant proposal writing, research 

methodology, data collection and analysis techniques, project management know-how, and 

manuscript preparation (Barrett et al., 2011; Carbonnier & Kontinen, 2015; Sabzalieva, 2020). 

The collaborative hands-on research experience is believed to provide an opportunity for the 

transmission of both explicit and tacit knowledge related to conducting research (Bradley, 2008, 

2017).  

In addition to research projects between individual researchers or teams of researchers, 

donor agencies also support partnerships between higher education institutions that involve a 
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more complex array of stakeholders (Collins, 2012; George-Mwangi, 2017; Mendoza et al., 

2021; Ridley, 2011). These partnerships involve formal agreements between institutions and the 

undertaking of more formalized capacity development activities targeted at building both 

organizational and human capacity (Koehn & Obama, 2014). Activities include training 

workshops for faculty, staff, and students on research related topics that have been decided upon 

by the LMIC or are related to the goals of the partnership (Barrett et al., 2011; Collins, 2012; 

Ridley, 2011). Moreover, these partnerships often have scholarships allocated for LMIC faculty 

and students to participate in learning at HIC partner universities (Collins, 2012; Ridley, 2011). 

For example, some partnerships include short seminars abroad for LMIC academics at partner 

universities, and some partnerships provide several scholarships for LMIC faculty and students 

to earn PhDs at HIC partner universities (Collins, 2012; Ridley, 2011).  

 The final type of partnership is the support of the formation of HIC-LMIC knowledge 

networks (Barrett et al., 2011; Ridley, 2011). The purpose of these networks is to promote 

linkages between HIC and LMIC researchers that will stimulate collaboration as well as resource 

and knowledge sharing to help solve problems facing LMIC countries (Barrett et al., 2011). One 

way this has been done is through promoting triangular cooperation within partnerships. This 

means that HIC academic researchers or institutions are partnered with multiple LMIC academic 

researchers or institutions from the same country or different countries (Barrett et al., 2011; 

Koehn & Obama, 2014). Effort is made within these projects to ensure that LMIC partners are 

engaged with one another throughout the course of the project (Barrett et al., 2011). Such 

partnerships provide greater opportunities for knowledge and skill sharing that may not be 

possible if linkages are only made between HIC and LMIC researchers or institutions (Barrett et 

al., 2011). 



 46 

 In sum, partnerships have become the primary modality to link HIC and LMIC 

universities and academic researchers associated with them to promote research capacity 

development and to produce knowledge to solve development related issues in LMICs. In theory, 

they are guided by the idea of equality amongst partners and mutual benefits for all parties 

involved. Partnerships are also believed to provide opportunities for knowledge, skill, and 

resource sharing and mutual learning for stakeholders involved. They generally take on one of 

three forms: collaborative research projects, institutional-level partnerships, and knowledge 

networks. Each of these types of partnerships bring together stakeholders from different socio-

cultural and organizational backgrounds all of whom are likely to influence the nature and the 

success of the partnerships. While in theory partnerships are meant to promote equality, mutual 

benefit, and development, studies on partnerships have shown that they often fail to achieve 

these goals, which will be discussed in more detail below.  

Studies on HIC-LMIC Research Partnerships 

 

 This section will discuss research on HIC-LMIC research partnerships. It will focus on 

what the literature says about partnership activities, partnership outcomes, and the extent to 

which partnerships exhibit the principles of partnership discussed above, e.g., shared decision-

making, mutuality, etc. It will also discuss what the literature says about factors that may 

influence partnership activities and outcomes. Since the goal of research partnerships are to 

produce relevant knowledge and strengthen capacity, effort will be made to tie the discussion of 

literature to these two goals of partnerships.  

Capacity Development in HIC-LMIC Research Partnerships 

 

Studies have discussed several methods utilized in partnerships to strengthen the research 

capacity of researchers (Barrett et al., 2011; Collins, 2012; Ridley, 2011). The primary method 
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presented in the literature is engagement in collaborative research projects through which 

knowledge and skills can be transferred between HIC and LMIC researchers (Bartlett et al., 

2011; Bradley, 2008; Carbonnier & Kontinen, 2015; Sabzalieva, 2020). Some knowledge and 

skills mentioned in the literature that are meant to be transferred through collaboration include 

knowledge of research methods, data collection and analysis techniques, project management 

know-how, insights and perspectives related to topics of investigation, and manuscript 

preparation techniques (Barrett et al., 2011; Carbonnier & Kontinen, 2015; Sabzalieva, 2020). 

Additionally, as a part of some partnerships, HIC researchers conduct task-oriented research 

skills workshops for LMIC researchers to teach research skills that are considered necessary for 

the success of funded projects (Barrett et al., 2011), such as grant proposal writing, research 

planning, data collection and analysis techniques (Barrett et al., 2011; Collins, 2012; Ridley, 

2011). Thus, with both these methods, capacity development is tied to achieving the knowledge 

production goals of the partnership whether as part of the research process or through formal 

training.     

Evidence of Capacity Development through HIC-LMIC Research Partnerships 

 

In addition to presenting capacity development activities, studies have also demonstrated 

how HIC-LMIC research partnerships can build the knowledge, skills, and networks of 

researchers involved, albeit in different ways for HIC and LMIC researchers. In terms of LMIC 

research capacity development, studies have shown that through formal training workshops, 

partnerships have resulted in an increase in LMIC researchers’ knowledge of research methods 

that were needed to engage in research as part of the partnership (Barrett et al., 2011; Collins, 

2012). Next, studies have shown that partnerships have promoted growth in both HIC and LMIC 

researchers’ professional networks (Barrett et al., 2011; Carbonnier & Kontinen, 2015). In these 
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studies, both HIC and LMIC researchers perceive that the relationships formed through 

partnerships will provide them with future opportunities for research collaboration and 

knowledge sharing (Barrett et al., 2011; Carbonnier & Kontinen, 2015). Finally, while not 

presented as being tied directly to research capacity development, collaborations have been 

shown to provide opportunities for cross-cultural learning for both HIC and LMIC researchers. 

This includes learning about issues in a new context and sharing perspectives related to those 

issues with colleagues (Barrett et al., 2011). While these findings help elucidate ways in which 

knowledge and skill sharing and network growth have occurred, the studies reviewed provided 

no discussion of the extent to which knowledge and skills are developed through engaging in the 

research process itself and how this resulted in enhanced capacity for the teams of researchers 

during their research projects. Further, there is limited discussion of research capacity 

development for HIC researchers, which makes it appear that these partnerships result in 

unidirectional flows of knowledge and skills and may not fully operate according to the 

principles of partnerships described above.  

Influence of Researcher Characteristics on HIC-LMIC Research Partnerships 

 

Though the above evidence shows the potential for positive outcomes related to 

knowledge and skill development and network building, scholars have argued that asymmetries 

between donor agencies, HIC researchers, and LMIC researchers may reduce the effectiveness of 

HIC-LMIC research partnerships to achieve partnership goals (Barrett et al., 2011; Bradley, 

2008, 2017; Carbonnier & Kontinen, 2015; Ishengoma, 2016). First, related to researchers’ 

personal attributes, conflicting motivations for joining research partnerships can lead to 

mismatched expectations that may interfere with the extent to which partnership principles are 

practiced and the extent to which capacity development is a priority and occurs (Bradley, 2008, 
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2017; Carbonnier & Kontinen, 2015). Studies have shown that HIC researchers are largely 

motivated by the opportunity to access data and engage in field work that might not be possible 

without donor agency funding (Bradley, 2008, 2017; Ishengoma, 2016). Moreover, they seek to 

produce research that can be disseminated in international journals to help advance their 

academic careers (Carbonnier & Kontinen, 2015).  

On the other hand, LMIC researchers are primarily motivated to participate in research 

partnerships for economic reasons. In some LMIC contexts, donor agencies provide the 

necessary funds to engage in research as the availability of domestic funding is limited (Bradley, 

2008, 2017; Carbonnier & Kontinen, 2015; Sabzalieva, 2020). Moreover, obtaining funding 

through partnerships is a way to supplement salaries, which can be low in some LMIC contexts 

(Bradley, 2008, 2017; Carbonnier & Kontinen, 2015, Sabzalieva, 2020). In addition to economic 

reasons, LMIC researchers may join donor agency funded partnerships for access to professional 

development opportunities, for the chance to grow their professional networks, and to enhance 

their status domestically (Bradley, 2008, 2017; Sabzalieva, 2020). Lastly, while LMIC 

researchers are globally oriented like HIC researchers and seek to disseminate research findings 

to a broader international audience, they are also motivated by the opportunity to disseminate 

knowledge locally to communities and to national policy makers (Bradley, 2008, 2017; 

Carbonnier & Kontinen, 2015). Therefore, while the potential exists for HIC and LMIC 

researchers’ motivations to overlap, it is also possible that researchers will have different 

motivations and expectations, and depending upon how decision-making power is distributed, 

this could result in certain priorities being pursued at the expense of others, including capacity 

development activities (Bradley, 2008, 2017; Carbonnier & Kontinen, 2015).  
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 In addition to motivations, studies have also indicated that researchers’ levels of 

intercultural competence can impact the outcomes of HIC-LMIC research partnerships (Bradley, 

2008, 2017; Carbonnier & Kontinen, 2015). HIC-LMIC researcher partnerships bring together 

diverse teams of researchers from different linguistic, cultural, and religious backgrounds 

(Bradley, 2008, 2017). Researchers may have been educated in contexts with different academic 

traditions and exposed to different theoretical frameworks (Bradley, 2008, 2017). Therefore, 

researchers must be able to effectively communicate across cultures to be able to ensure the 

success of HIC-LMIC research partnerships (Bradley, 2008, 2017; Carbonnier & Kontinen, 

2015). In cases in which there are intercultural communication difficulties, HIC and LMIC 

partnerships are fraught with challenges (Bradley, 2008, 2017; Carbonnier & Kontinen, 2015). 

These include an inability for researchers to effectively negotiate with one another during the 

research agenda setting process or difficulties in reaching shared conclusions based on data 

collected (Bradley, 2008, 2017; Carbonnier & Kontinen, 2015). In such cases, the inter-personal 

chemistry between HIC and LMIC researchers may dimmish and reduce their commitment to the 

research partnership (Bradley, 2008, 2017). Difficulty collaborating and reduced commitment by 

HIC and LMIC researchers may result in fewer meaningful interactions between researchers, 

which ultimately reduces the efficacy of partnerships to produce knowledge, opportunities for 

knowledge and skill sharing, and the formation of long-term relationships between researchers 

(Bradley, 2008, 2017; Carbonnier & Kontinen, 2015).  

Beyond differences in motivations and researchers’ intercultural competence, resource 

asymmetries between HIC and LMIC researchers may shape the roles that partners play in the 

research process and the extent to partnership goals are achieved. As has been previously 

discussed, HIC researchers tend to work in environments with more developed research 
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infrastructures and more access to financial resources compared to LMIC researchers (Bradley, 

2008, 2017; Carbonnier & Kontinen, 2015; Ishengoma, 2016; Sabzalieva, 2020). HIC 

researchers may have access to lab equipment, computer software, and library resources to which 

LMIC researchers may not have access (Carbonnier & Kontinen, 2015). For example, in some 

cases, LMIC researchers may lack access to scientific journals hindering their abilities to keep 

abreast with the most up-to-date scientific knowledge needed not only to design studies but also 

to interpret findings within a body literature (Carbonnier & Kontinen, 2015). This lack of access 

to resources may preclude LMIC researchers from engaging in certain research tasks, including 

data analysis or manuscript preparation (Carbonnier & Kontinen, 2015). Being unable to 

collaborate with HIC researchers on certain tasks ultimately decreases opportunities for 

knowledge and skill enhancement reducing the efficacy of partnerships to strengthen LMIC 

researchers’ capacities to engage in future research (Carbonnier & Kontinen, 2015).  

Donor Agencies’ Influence Over HIC-LMIC Research Partnerships 

 

 While the above discussion demonstrates how researchers’ characteristics can influence 

the extent to which capacity development occurs in HIC-LMIC research partnerships, donor 

agencies also play a role in shaping the conditions of HIC-LMIC research partnerships, which 

may impact the extent to which partnerships goals are achieved. One aspect of partnerships in 

which donor agencies exert influence is related to researchers’ motivations to join partnerships. 

The international development funding system is structured so that HIC-LMIC researcher 

partnerships are the dominant modality of research funding (Bradley, 2008, 2017; Carbonnier & 

Kontinen, 2015). Because of this, it is often necessary for HIC and LMIC researchers to partner 

to have access to funding. In fact, LMIC researchers have indicated that direct funding from 

donor agencies is their preferred modality of funding as opposed to having to partner with HIC 
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researchers (Bradley, 2008, 2017). However, they believe that the likelihood of receiving 

funding without an HIC partner is low, and this drives them to seek out HIC partners to increase 

the likelihood of receiving funding (Bradley, 2008, 2017). Due to the donor agency partnership 

pre-requisite, HIC and LMIC researchers’ motivations for joining partnerships may be less about 

mutual benefit for all parties involved, opportunities for knowledge and skill sharing, or long-

term relationship building and more about the need to partner to obtain the necessary funding to 

engage in research (Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; Ishengoma, 2016).  

Donor agencies also exert influence over HIC-LMIC research partnerships by directly 

and indirectly influencing the agenda setting process (Bradley, 2008, 2017; Carbonnier & 

Kontinen, 2015; George Mwangi, 2017; Sabzalieva, 2020). Agenda setting refers to the process 

of deciding the topic of investigation for research partnerships, the methods to be utilized, the 

roles that researchers will play, and the specific partnership outcomes (Bradley, 2008, 2017). 

Further, it includes choosing research-related activities in which partners will engage, including 

capacity development activities (Bradley, 2008, 2017). While donor agency discourse highlights 

demand-driven approaches to partnerships in which agencies support the priorities of LMIC 

researchers (Bradley, 2008, 2017), studies have found that agencies’ influence over this process 

can result in LMIC researchers being excluded from the agenda setting process altogether as well 

as in the interference in the establishment of long-term research agendas based on the priorities 

of LMIC researchers and other LMIC stakeholders (Bradley, 2008, 2017; Carbonnier & 

Kontinen, 2015; George Mwangi, 2017; Sabzalieva, 2020). Both outcomes demonstrate 

situations in which partnership principles are not being practiced and are likely to negatively 

impact partnership outcomes. 
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Studies show that LMIC researchers are sometimes recruited to participate in HIC-LMIC 

research partnerships after the agenda setting process has been completed (Bradley, 2008, 2017; 

Carbonnier & Kontinen, 2015; Sabzalieva, 2020). In these situations, donor agencies grant 

funding directly to HIC researchers who have already identified the issues to be investigated, the 

research questions, the methods to be used for data collection and analysis, and the roles of 

partners involved (Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; Sabzalieva, 2020). Being 

excluded from the agenda-setting process means that LMIC researchers are relegated to working 

for donor agencies and HIC researchers as opposed to working with them (Bradley, 2008, 2017; 

Carbonnier & Kontinen, 2015; Sabzalieva, 2020). Under these circumstances, LMIC researchers 

usually have fewer opportunities to contribute to knowledge production or enhance their 

knowledge and skills as they are less engaged throughout the research process and capacity 

development tends to be less of a priority (Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; 

Sabzalieva, 2020). Likewise, LMIC researchers also have fewer opportunities for meaningful 

engagement with HIC researchers reducing the likelihood of forming long-term relationships that 

can promote future collaboration opportunities and knowledge sharing (Bradley, 2008, 2017). 

Although situations in which LMIC researchers are excluded from the agenda setting process are 

less common today than in the past, studies demonstrate that the practice still occurs as part of 

partnerships today (Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; Sabzalieva, 2020). 

Donor agencies also influence the agenda setting process by establishing research 

priorities to be funded and dictating the nature of research to be undertaken. As donor agencies 

provide the funds for research to occur, they ultimately have the final say in setting the priorities 

that guide research projects (Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; Sabzalieva, 

2020). In most cases, to obtain funding, research topics must fall within a set of already 
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established donor agency priorities (Bradley, 2008, 2017). For some researchers, this is not a 

problem as their research aligns with donor agencies’ priorities; while for others, they may not 

pursue areas of interest that they deem critical or temporarily abandon lines of inquiry to access 

the needed funding to engage in research (Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; 

Sabzalieva, 2020). Even if researchers’ areas of interest align with donor agencies’ priorities, 

donor agencies frequently change their priorities, which may require LMIC researchers to re-

align their research agendas with donor agency priorities as their ability to engage in research is 

often predicated on the availability of donor agency funding (Bradley, 2008, 2017). In addition 

to setting priorities, donor agencies may also specify the nature of research to be undertaken 

(Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; Sabzalieva, 2020). For example, they may 

request policy-oriented research that can be applied immediately to the development context as 

opposed to theoretical work that is considered necessary for establishing a strong research base 

in LMICs and for allowing LMIC researchers to make meaningful contributions to national and 

international debates (Bradley, 2008, 2017). Limiting areas of inquiry, shifting priorities, and 

dictating the nature of research to be undertaken ultimately reduces the ability of LMIC 

researchers to establish long-term research agendas based on LMIC priorities (Bradley, 2008, 

2017; Carbonnier & Kontinen, 2015). Without the opportunity to establish a strong research 

base, sustaining knowledge production over the long-term can be difficult to achieve (Bradley, 

2008, 2017). As such, HIC-LMIC research partnerships may fail to support capacity 

development by failing to support the research priorities of LMIC researchers.  

The Donor-Recipient Model’s Influence over HIC-LMIC Research Partnerships 

 

HIC-LMIC research partnerships are rooted in “economic, political, and cultural 

conditions as well as historical legacies” (Sabzalieva, 2020, p. 98) that create the agenda-setting 
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power and resource asymmetries between donor agencies, HIC researchers, and LMIC 

researchers discussed above (Carbonnier & Kontinen, 2015). Scholars argue that HIC-LMIC 

researcher partnerships utilize a donor-recipient model for promoting socio-economic 

development within LMICs, which creates imbalances between partners (Ishengoma, 2016). The 

donor-recipient model positions donor agencies and HIC researchers in positions of power and 

authority within partnerships and frames LMIC researchers as subordinate “others” who need 

donor agencies and HIC researchers’ support to effectively produce knowledge (Carbonnier & 

Kontinen, 2015; Ishengoma, 2016). The model also fails to address the underlying economic 

conditions that limit knowledge production within LMICs (Ishengoma, 2016). As a result, 

instead of strengthening long-term knowledge production capabilities, HIC-LMIC research 

partnerships are more likely to result in knowledge and resource dependencies between HIC 

researchers, LMIC researchers, and donor agencies (Ishengoma, 2016). Thus, while partnership 

discourse may espouse mutual benefits, the donor-recipient model in which partnerships are 

practiced promotes power and resource asymmetries and reduces the efficacy of partnerships to 

achieve their goals.  

The Myth of Incapacity. The donor-recipient model employs a discourse which frames 

LMIC researchers as lacking the necessary knowledge and skills to effectively engage in 

research (Barrett et al., 2011; Ishengoma, 2016). They are assumed to lack the ability to identify, 

analyze, and address their own problems (Ishengoma, 2016). Moreover, they are framed as 

lacking expertise in research methods and the ability to produce high-quality research 

(Carbonnier & Kontinen, 2015). As such, LMIC researchers become subjects who need 

“guidance, oversight, and supervision” (Ishengoma, 2016, p. 153) by HIC researchers as opposed 

to equal partners in the research process (Carbonnier & Kontinen, 2015; Ishengoma, 2016). 
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Within partnerships, HIC researchers are positioned as more knowledgeable and capable of 

producing high-quality research compared to their LMIC partners (Carbonnier & Kontinen, 

2015). HIC researchers’ ways of knowing and doing are prioritized and are the standard through 

which research should be undertaken and through which excellence and quality should be judged 

(Carbonnier & Kontinen, 2015). HIC researchers are elevated to positions of power and 

authority, and partnerships serve to transfer their knowledge, skills, values, and norms to LMIC 

researchers (Carbonnier & Kontinen, 2015). If HIC researchers are from Europe or North 

American, this unidirectional transfer of knowledge, skills, values, and norms is likely to further 

the Euro-American hegemony in global science. Moreover, donor agencies and HIC researchers 

often fail to recognize and value the knowledge and skills that LMIC researchers bring to HIC-

LMIC researcher partnerships, and LMIC researchers are perceived as having little to offer HIC 

researchers in terms of their own capacity development (Bartlett et al., 2011). This incapacity 

discourse manifests itself through a failure to adhere to partnership principles, limited 

involvement in LMIC researchers throughout the research process, and in practices that fail to 

build on the strengths and priorities of LMIC researchers (Carbonnier & Kontinen, 2015). This 

ultimately limits the effectiveness of partnerships to enhance LMIC researchers’ capacities to 

produce knowledge and raises doubts that they are the most effective way to do (Carbonnier & 

Kontinen, 2015; Ishengoma, 2016).  

Of course, LMIC researchers have much to offer partnerships. HIC researchers often seek 

out LMIC researcher partners due to LMIC researchers’ expertise within a research subject area 

(Wagner et al., 2001). These researchers have years of experience conducting research within a 

given subject area and have knowledge and skills that on par with their HIC counterparts. 

Moreover, LMIC researchers possess valuable knowledge of the local social, political, economic, 
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and cultural contexts that are extremely important for being able to effectively conduct research 

as well as interpret the results and apply the findings (Jamil & Haque, 2016). Without access to 

such knowledge, research projects may be doomed to fail as naively applying research methods 

and conceptual frameworks deemed appropriate in HICs may be ineffective in LMICs due to 

contextual differences. Additionally, in collaboration, LMIC researchers can tap into their social 

networks, which become key resources to gain access to the natural environments and 

populations under investigation (Jamil & Haque, 2016). Thus, in many cases, LMIC researchers 

bring a lot to the table in research partnerships, which contributes to the success of partnerships 

as well as to the enhanced research capacity of HIC researchers.  

Reinforcing Dependency. Another issue raised by scholars related to applying the 

donor-recipient model to HIC-LMIC research partnerships is that it is likely to result in 

continued resource dependencies between LMICs researchers and donor agencies (Ishengoma, 

2016). As LMIC researchers are primarily motivated to join partnerships for access to funding, 

their capacity to engage in future research is highly predicated on whether adequate funding 

sources are available in the future (Bradley, 2008; Carbonnier & Kontinen, 2015; Ishengoma, 

2016). HIC and LMIC research partnerships often do not address the underlying structural issues 

that cause a lack of funding to be available, such as reduced government spending on higher 

education (Ishengoma, 2016). As such, they fail to address an important part of the problem that 

led to reduced knowledge production capabilities in the first place. Moreover, donor agency 

funding to LMIC researchers may undermine efforts to establish LMIC-based sources of funding 

because with the availability of donor agency funding, LMIC governments may fail to prioritize 

spending on research and development (Ishengoma, 2016). This will likely prolong LMIC 

researchers’ need for donor agency funding to engage in research (Ishengoma, 2016). Without 
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access to domestic financial resources, LMIC researchers will likely remain in subordinate 

positions within partnerships as opposed to equal partners throughout the research process 

because of the decision-making power that comes from contributing financial resources 

(Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; Ishengoma, 2016). Thus, HIC-LMIC 

research partnerships may fail to effectively enhance the capacity of LMIC researchers as they 

do not adequately address the lack of local funding available, which is necessary for them to 

pursue their own research priorities as well as have more decision-making power within research 

partnerships (Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; Ishengoma, 2016).  

In sum, the review of the research on HIC-LMIC research partnerships has provided 

insights into partnership activities, partnership outcomes, and factors that influence the 

effectiveness of partnerships to achieve the partnership goals of knowledge production and 

research capacity development. Further, it has highlighted concerns regarding the efficacy of 

partnerships due to decision-making power and resource asymmetries that exist between 

development agencies, HIC researchers, and LMIC researchers. Scholars have argued that these 

asymmetries occur partly because of the donor-recipient model that guides partnership discourse 

and practice. While past studies provide valuable insights into the activities of and challenges 

associated with partnerships, they are limited in several ways. First, most of the studies focused 

on partnership dynamics, such as roles in agenda setting (Bradley, 2008, 2017), as opposed to an 

analysis of how partnerships enhance the capacity of HIC and LMIC researchers. Capacity 

development is either briefly discussed as a by-product of partnership activities, or it is discussed 

in relation to the structures of HIC-LMIC research partnerships and how these may impact the 

experiences of researchers within partnerships. In either case, capacity development is not clearly 

conceptualized resulting in an often-incomplete picture of how HIC-LMIC research partnerships 
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impact research capacity. Additionally, the studies provide very limited insight into the 

experiences of HIC researchers within HIC-LMIC research partnerships. The studies primarily 

present data from the perspective of LMIC researchers with few exceptions. This results in an 

incomplete understanding of partnership dynamics as well as a failure to understand how 

partnerships build HIC researchers’ capacities as well. Finally, as the studies focus primary on 

partnership dynamics, they spend less attention on linking HIC-LMIC research partnerships to 

the broader field of global science and discussing how partnerships reinforce or challenge the 

hierarchical nature of global science.  

Study Background: USAID HIC-LMIC Research Partnerships 

 

This study investigated a research collaboration partnership program funded by USAID. 

A USAID program was chosen for investigation for several reasons. First, the US spends the 

most on official development assistance (ODA) compared to any other country making it one of 

the most prominent donor agencies in the world. In 2020, it provided $35.47 billion in ODA to 

less economically developed countries (OECD, 2021). Second, USAID utilizes several different 

types of partnerships between US academic scientists and LMIC academic scientists to produce 

research meant to provide solutions for development related issues in LMICs (USAID, 2014b). 

These partnerships are also designed to strengthen the capacity of LMICs to engage in scientific 

research (USAID, 2014b). Third, the US holds a prominent, if not the most prominent, position 

within global science. It spends the most annually on R&D (NSB, 2020), it publishes the second 

most articles annually (NSB, 2020), it has the largest share of top-rated research universities 

(Academic Ranking of World Universities, 2020), and it has the greatest number of publications 

in the top 1% of most-cited (Bornmann et al., 2018). Therefore, its scientific system and its 

norms of science have a large influence on how science is practiced throughout the world today 
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(Bauder et al., 2018). Lastly, it is well documented that USAID’s priorities and the countries 

with which it engages are highly influenced by the geopolitical interests of the US, and USAID 

is a governmental organization that helps promote US soft power (Essex, 2013). USAID 

indicates that its work “advances U.S. national security and economic prosperity, demonstrates 

American generosity, and promotes a path to recipient self-reliance and resilience” (USAID, 

2021). Thus, it is a good example of a donor agency that promotes its self-interests abroad. For 

these reasons, USAID and its partnership programs provide an appropriate case to investigate the 

relationships between research collaboration partnerships, capacity development, and hierarchies 

in the global science system. 

USAID’s research policy  

 

USAID defines research as “systematic and creative activities undertaken to increase the 

knowledge base, including understanding of humankind, culture, environment, and society, and 

the application of this knowledge base to devise new interventions” (USAID, 2014b, p. 6). These 

activities include experiments, observational studies, implementation research, qualitative 

studies, population-based surveys, and product development activities, such as market research 

(USAID, 2014b). USAID uses two models of funding for these activities: 1) competitively 

awarded grants, cooperative agreements, or contracts for single studies or sets of related studies 

on a specific topic and 2) funding for larger research projects to research organization or a 

consortium of partners to conduct multiple studies and related activities (USAID, 2014b).  

USAID supported research is guided by eight principles (USAID, 2014b). First, it seeks 

fund research of high quality that passes peer and stakeholder review. Second, it maintains 

oversight over research projects with scientific and technical staff who are responsible for the 

management and oversight of research projects. Third, it tries to ensure internal and external 
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coordination with other missions and agencies to avoid duplication and maximize the impact of 

research. Fourth, it supports research with the highest ethical standards to ensure accountability 

and social responsibility. Fifth, it seeks to promote equity in opportunities to engage in research 

and in the benefits from the research. It places a special emphasis on gender equity in research 

but also emphasizes achieving equity for vulnerable groups, such as persons with disabilities or 

indigenous people. Sixth, it promotes participation by local stakeholders when appropriate. This 

participation involves identifying a problem, conducting the research, analyzing the data, and 

incorporating the findings into policies and program to achieve development objectives. Seventh, 

it supports research that is relevant to own strategic goals. Lastly, it seeks to provide adequate 

support for projects to ensure that knowledge can be generated and subsequently utilized to 

achieve development goals.  

USAID supports research as means to develop, test, refine, and evaluate solutions to 

development problems (USAID, 2014b). It also perceives research as being important for 

evidence-based policy making and program development and refinement. With its investments in 

research, it aims is to promote ST&I within developing countries to improve the lives of people 

and promote sustainable socio-economic development. ST&I helps solve key development issues 

based on the needs and priorities of host countries (USAID, 2014b). These needs and priorities 

refer to those of all members of a society, and thus, ST&I is harnessed to promote more equitable 

development outcomes. Further, through its investments in research, it also aims to better 

understand the socio-culture factors that influence how scientific findings are utilized within a 

society (USAID, 2014b). With this knowledge, strategies and approaches can be developed to 

promote the uptake of ST&I within a society. These strategies and approaches could be related to 

how knowledge can best be shared amongst people and groups within a society or how 
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technology can best be transferred from one sector of society to another. Finally, its investments 

in research aim to strengthen the capacity of host countries to conduct research and apply 

research findings into evidence-based policy making (USAID, 2014b). Therefore, one of its main 

aims in research investment is to enhance research capacity in LMICs. 

 USAID has prioritized capacity development to enhance the impact and sustainability of 

its initiatives (USAID, 2014b). It defines capacity development as: 

 “a process of change in which people and organizations improve their potential to 

design, manage, support and conduct research and to engage with stakeholders to 

ensure that research is used to inform policy and evidence-based practice. 

Capacity development also extends to the enabling environment for research 

which includes a country’s policy for supporting and funding science, how it 

prioritizes areas for research and how it uses evidence in decision making (p. 9).” 

In this sense, capacity development can occur at all levels of society: individual, organizational, 

and institutional (USAID, 2014b). It is more than just having the necessary skills and knowledge 

to conduct research. It also includes organizational and institutional capacities to prioritize areas 

of inquiry, to support scientists to engage in research, and to utilize scientific findings to inform 

decision-making (USAID, 2014b).  

 Further, USAID conceives capacity development as an application process (USAID, 

2014b). Individuals and organizations need to have ownership over the capacity development 

process. This ownership entails setting goals for capacity development as part of research 

projects, planning with developing country stakeholders, and monitoring and evaluating progress 

to determine the extent to which goals have been achieved. It is through ownership and 

prioritizing capacity development that developing country scientists and organizations can 
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engage in research that is “intellectually and managerially on par with counterpart investigators 

and research organizations globally” (p. 9). USAID has identified a list of activities that should 

be part of supported research activities to promote capacity development to the greatest extent 

possible (USAID, 2014b). These include promoting host country-led identification of research 

priorities; ensuring that capacity development activities are built into research studies; providing 

local research partners with sub-awards to assist in planning and conduct all aspects of a research 

project; increasing direct partnerships with host-country researchers and research organizations; 

emphasizing and supporting the capacity development of women researchers; ensuring that local 

researchers receive credit for the work they do on research projects; engaging local stakeholders 

throughout the research process who are likely to benefit from and utilize the research findings; 

and encouraging partnership with host country governments, private sector entities, other donor 

agencies, and other US government agencies to garner further support for capacity development 

activities.  

USAID and partnerships for research capacity development in academic science 

 

 USAID widely acknowledges the importance of higher education as a catalyst for 

sustainable development (USAID, 2018). It aims to support higher education institutions in 

LMICs to become central actors within the development process through teaching, research, and 

community engagement (USAID, 2018). It has a long history of programs that support 

partnerships between US and LMIC higher education institutions meant to strengthen 

organizational and human capacity at LMIC institutions. Although not always the case, these 

programs ideally involve a whole-of-institution approach in which investments are made to 

improve university management and administration, curriculum and pedagogy, student services, 

facilities management, and research capabilities (USAID, 2018). Within these partnerships, 
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USAID prioritizes local ownership over the development process, which means that US partner 

HEIs may serve in supportive roles as opposed to leading partnership activities (USAID, 2018).  

Across all USAID programs past and present, partnerships involving academic 

researchers have included several activities to produce knowledge and promote research capacity 

development: collaborative research projects, institutional-level partnerships, and knowledge 

networks. USAID funds ample numbers of collaborative research projects that directly link HIC 

and LMIC researchers without a need for institutional commitments (USAID, 2014b). USAID 

has also implemented several programs that link higher education institutions and promote 

knowledge networks. One its most well-known programs is the Higher Education for 

Development (HED) program (USAID, 2013, 2014a). This program linked US higher education 

institutions with LMIC higher education institutions to promote socio-economic development 

through enhancing educational programing, providing training, engaging in collaborative 

research, and expanding and strengthening community outreach (USAID, 2013, 2014a). 

Partnerships included one-to-one partnerships between a US institution and a LMIC institution as 

well as consortium arrangements that involved multiple US institutions paired with an LMIC 

institution, multiple LMIC institutions paired with a US institution, or multiple LMIC 

institutions paired with multiple US institutions (USAID, 2014a). HED partnerships supported 

joint research projects through which knowledge and skill sharing could occur (USAID, 2013, 

2014a). They also supported short-term training opportunities in research methods and research 

project management for faculty, staff, and students at LMIC partner institutions (USAID, 2013, 

2014a). Further, many also included scholarships for LMIC faculty and students to pursue 

advanced degrees at US partner institutions to upgrade the qualifications of faculty at LMIC 

partner institutions (USAID, 2013, 2014a). Finally, they supported conferences to provide 
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opportunities for knowledge sharing and networking among LMIC academics (USAID, 2013, 

2014a).  

In sum, the above discussion demonstrates that USAID supports partnerships to enhance 

LMIC researchers research capacity and prioritizes empowering LMIC researchers within 

partnerships, via ownership over the research process. At the same time, it is only briefly 

mentions that funded research should support USAID’s strategic goals. However, these strategic 

goals are not articulated, and there is no discussion on how partnerships are directly related to 

achieving strategic goals. It is in this sense that this study refers to stated and unstated goals of 

partnerships. Donor agencies, such as USAID, are willing to discuss utilizing partnerships to 

build or strengthen capacity, yet they chose not to discuss other goals, such as enhancing their 

countries soft power or reinforcing the global science hierarchy. 

Conceptual Frameworks 
 

The study applied three conceptual frameworks to analyze partnership dynamics and 

outcomes. First, it employed Galtung’s (1980) concept of mutuality to understand power 

dynamics within partnerships and the extent to which partnership principles are practiced. 

Second, it utilized the Scientific Technical and Human Capital (STHC) conceptual model 

(Bozeman et al., 2001) to analyze the extent to which capacity development occurs for both 

LMIC and US researchers. Third, it employed the concept of geo-scientific imaginary (Bauder et 

al., 2018) to investigate the extent to which global hierarchy in science influences partnerships 

and whether partnerships promote or challenge existing hierarchies. 

Galtung’s Concept of Mutuality 

  

As the literature review describes above, the partnership paradigm emerged as a response 

to power asymmetries between HIC donor agencies and LMIC stakeholders (Brinkenhoff, 2002). 
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Partnerships have been adopted to help level the playing field between HIC and LMIC 

stakeholders and are guided by the principles of equality in decision-making; shared ownership; 

trust, transparency, and accountability; and mutual benefits (Brinkenhoff, 2002; Hatton & 

Schroeder, 2007). Because power dynamics and partner positioning have been shown to 

influence equitable outcomes within HIC and LMIC partnerships (e.g., Bradley, 2008, 2017; 

George-Mwangi, 2017), this study will also consider how partner dynamics and the practice of 

partnership principles may influence the efficacy of partnerships to achieve their goals. To do so, 

the study will employ Galtung’s (1980) concept of mutuality, which was originally developed as 

an alternative framework to coercive practices associated with various forms of imperialism that 

were present in international relations at the time of his writing. Since its inception, Galtung’s 

concept of mutuality has been adapted and successfully applied to empirical investigations on 

transnational higher education partnerships (e.g., George Mwangi, 2017; Mendoza et al., 2021; 

Hayoe, 1989; Leng, 2015; Leng & Pan, 2013; Wei & Lui, 2015).  

 Prior to delving into the values associated with Galtung’s (1980) concept of mutuality, it 

is important to understand how interactions between international counterparts in joint research 

projects may be coercive in nature and how mutuality serves as an alternative to such 

interactions. Galtung (1975) provides insight into coercive interactions through his 

conceptualization and presentation of structural violence in social science research. He 

conceptualizes structural violence as consisting of four components: exploitation, penetration, 

fragmentation, and marginalization. Exploitation refers to a partnership with a division of labor 

that is hierarchical in nature which results in net benefits being asymmetrically distributed 

amongst partners. Penetration describes the extent to which partners in dominant positions, or 

exploitive positions as he refers to them, can influence the psyche of the those in the less 
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dominant positions, or the exploited, and dictate their thought processes and ways of knowing. In 

cases when penetration has occurred, the exploited are likely to rely on the exploiter to process 

and make sense of their reality around them and perceive their knowledge and ways of knowing 

as having lesser value. Next, Galtung defines fragmentation as the separation of the exploited so 

that no ties or relations can develop between them. Because the exploited are unable to interact, 

they do not have the chance to develop structures or practices that would allow them to fight 

against further exploitation and penetration. Thus, fragmentation, whether purposeful or not, 

allows for future exploitation and penetration of those in less powerful or less dominant 

positions. Finally, marginalization refers to the practice of exploiters forming connections and 

organizations amongst themselves in which they do not meaningfully involve the exploited. This 

creates a divide between the exploiters and the exploited helping to solidify the hierarchy 

between the groups and allowing for the continued exploitation, penetration, and fragmentation 

of the exploited.  

Applied to HIC-LMIC research projects, if exploitation is present, a hierarchical division 

of labor would emerge between HIC and LMIC researchers, and due to their positions, HIC 

researchers would accrue the most benefits from the partnership. For example, an exploitive 

relationship may be one in which LMIC researchers are relegated to only collecting data, while 

HIC researchers have the responsibility to analyze, interpret, and write up the results. Such a 

division of labor may result in the exclusion of LMIC researchers from manuscript preparation 

and the possible exclusion from authorship or the chance to serve as a lead author. Additionally, 

if capacity development is a priority, being responsible for only data collection limits the 

opportunities that LMIC researchers have for knowledge and skill development. Thus, if LMIC 

researchers are given subordinate positions within the research partnership, it is likely that there 
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will be asymmetrical net benefits with HIC researchers ultimately benefiting the most from the 

collaboration.  

Moreover, if penetration is present within HIC-LMIC research partnerships, it may 

manifest itself in how theory is applied and how data is interpreted. For instance, HIC 

researchers may implore that theoretical constructs be employed that represent dominant 

paradigms within the field that originate from HIC contexts. In such cases, local knowledge and 

ways of knowing will be ignored and understood as having less value for the interpretation of 

data. Likewise, the utilization of theories that derive in HIC contexts may result in LMIC 

researchers defaulting to HIC researchers to interpret data as LMIC researcher may perceive that 

HIC researchers are more knowledgeable and better able to make sense of the reality in the 

LMIC context than they are. This way of thinking further promotes exploitation and 

subordination within the partnerships due to whose knowledge and ways of knowing are valued 

and prioritized.  

Furthermore, if HIC-LMIC research partnerships exhibit fragmentation, there would be 

few opportunities for relationship building amongst LMIC partners. In such cases, there may be 

only one LMIC researcher involved in a partnership or LMIC researchers may not have the 

opportunity to interact based on their responsibilities within a partnership. For example, there 

may be situations in which there are LMIC researchers from multiple different countries that are 

part of a multinational research project between HIC and LMIC researchers. Within a 

hierarchical, exploitive division of labor, these researchers may be responsible for data collection 

within their country contexts and only share that data with HIC researchers who are responsible 

for analysis and interpretation. The LMIC researchers would have little reason to connect with 

one another and form relationships that could allow them to benefit more from the collaborative 
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experience. Additionally, a lack of interaction means that they would not be able to cooperate to 

interpret data according to their own contexts and possibly challenge the dominant paradigms 

that derive from HIC research and contexts. In other words, fragmentation may make it more 

challenging for LMIC researchers to engage in counter-penetration and challenge existing 

hierarchies of knowledge.  

Lastly, if marginalization is present within research partnerships, a permanent hierarchy 

may form amongst researchers involved resulting in the maintenance of exploitation, penetration, 

and fragmentation. While marginalization may be difficult to understand in relation to single, 

short-term research projects, it is more easily understood when analyzing projects that are long-

term in nature. For example, imagine a research project involving multiple researchers from HIC 

countries as well as others from LMIC countries carried out over a 3-year period. Within such an 

arrangement, HIC researchers may engage in interaction that alienates LMIC researchers. HIC 

researchers may consult with one another about specific goals or changes in the research project 

that they want to impose without consulting the LMIC researchers in any meaningful dialogue. 

Excluding LMIC researchers from certain conversations between HIC researchers over long 

periods of time can solidify divisions between the groups within the project. Thus, although 

LMIC researchers are involved in the project at some level, there is a clear distinction between 

HIC and LMIC researchers and their roles in the project. As coercive partnerships are also 

characterized by exploitation, penetration, and fragmentation, marginalization serves to establish 

a permanent hierarchy amongst members by creating distinct classes of individuals within one 

research project and positioning LMIC researchers in subordinate positions within partnerships. 

 In contrast to engaging in practices associated with structural violence or other coercive 

imperialistic practices, Galtung (1980) proposed that interactions between countries as well as 
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the organizations and individuals within them should be guided by the values of equity, 

autonomy, solidarity, and participation, which together form his concept of mutuality. If these 

values are applied to interactions within partnerships, they will help to counter exploitation, 

penetration, fragmentation, and marginalization. The values of mutuality were first applied to 

education partnerships by Hayoe (1989) to understand the policies and practices surrounding 

knowledge transfer between western countries and China, and over the years, they have been 

further refined by scholars, e.g., Leng and Pan (2013), Leng (2015) and Wei and Liu (2015), to 

examine transnational higher education partnerships between HIC and LMICs across various 

settings.  

According to Galtung (1980) and Hayoe (1989), mutuality includes four values: 

1) Equity, which refers to cooperation in which the aims of the partnership and structure 

of the partnership are jointly agreed upon by all partners involved. It means that the 

terms of the partnership are not imposed on certain partners by others. 

2) Autonomy, which describes mutual respect between partners in which all partners 

have an interest in learning about the cultural values, norms, and ways of knowing 

and doing of all partners involved in the partnership. This also includes a willingness 

to learn about partners’ theoretical paradigms that they use to process and interpret 

data in research. Autonomy also establishes that all partners ways of knowing and 

doing are valuable and should be respected. Lastly, mutual respect helps to ensure 

that participants can have mutually intelligible dialogue and that knowledge transfer 

is bi-directional as opposed to one directional.  

3) Solidarity, which refers to the networks of interactions that exist amongst participants 

within partnerships. These interactions include interactions amongst participants in 
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the traditionally less dominant position within partnerships; for example, interactions 

amongst LMIC researchers within HIC and LMIC research partnerships. Establishing 

such interactions better allows for LMIC partners to reinterpret knowledge being 

introduced by their counterparts and to appropriately adapt the knowledge to the local 

context. Solidarity has also been interpreted as growth of interactions between all 

participants over time regardless of their position within the partnerships (George-

Mwangi, 2017; Mendoza et al., 2021) as well as interactions with parties that may not 

be directly involved in carrying out partnership activities but support the success of 

partnerships, such as government agencies (Leng, 2015).  

4) Participation refers the extent to which all participants are actively involved in 

decision-making processes throughout the partnership and can influence a project. It 

also describes the extent to which all partners are involved in different tasks 

associated with the research partnership. Further, it describes the extent to which 

partnerships provide opportunities for knowledge and techniques to be shared among 

participants. In this way, all partners involved can transfer knowledge to other 

partners as opposed to a one-way transfer of knowledge.   

Research that has employed Galtung’s (1980) concept of mutuality has attempted to 

discuss the extent to which these four values were practiced within HIC-LMIC partnerships 

(George-Mwangi, 2017; Hayhoe, 1986; Leng, 2015; Leng & Pan, 2013; Mendoza et al., 2021; 

Wei & Liu, 2015). Equity has been discussed in relation to the role of each partner within initial 

project planning related to the goals and outcomes of projects (George-Mwangi, 2017; Hayhoe, 

1986; Leng, 2015; Leng & Pan, 2013; Mendoza et al., 2021; Wei & Liu, 2015). Findings indicate 

that inclusion of all parties in the planning process is essential for the successful implementation 
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of partnerships and ensuring that all parties receive benefits from the experience (George-

Mwangi, 2017; Leng, 2015; Leng & Pan, 2013; Mendoza et al., 2021; Wei & Liu, 2015). Yet, 

this does not happen in all cases as HIC partners may decide on priorities and then approach 

LMIC partners after the fact (George-Mwangi, 2017; Leng, 2015; Wei & Liu, 2015). These non-

equitable types of situations have been shown to most likely occur when there was no prior 

working relationship between partners (George-Mwangi, 2017; Leng, 2015). Thus, prior working 

relationships or prior experience with partnerships may help to promote equity and reduce 

unequal decision-making power within the planning process.  

Regarding autonomy, studies have generally found that partners try to learn about the 

different cultural contexts of the other partners (George-Mwangi, 2017; Leng, 2015; Leng & 

Pan, 2013; Mendoza et al., 2021; Wei & Liu, 2015). This learning has been shown to be 

necessary to ensure that the activities of the partnership were appropriate for the LMIC context 

(George-Mwangi, 2017; Leng, 2015; Leng & Pan, 2013; Mendoza et al., 2021; Wei & Liu, 

2015). However, in some situations, HIC partners acknowledge they were not familiar with the 

LMIC context and relied on the LMIC partner without attempting to learn more about the LMIC 

context (George-Mwangi, 2017). Further, findings show that partnership stakeholders often 

perceive that knowledge and skill transfer is one directional moving from HIC partners to LMIC 

partners (George-Mwangi, 2017; Leng, 2015). LMIC partners perceived partnerships as a great 

opportunity to acquire additional knowledge and skills, but HIC partners generally understood 

themselves as giving knowledge instead of receiving it (George-Mwangi, 2017; Leng, 2015). 

Lastly, even though an HIC partner may try to learn about the LMIC context, this does not 

necessarily mean they will adjust their practices to better fit the context in which they are 

working (Wei & Liu, 2015).  
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 Furthermore, in relation to solidarity, findings show that frequent communication among 

partners is important for building trust and rapport between partners (George-Mwangi, 2017; 

Mendoza et al., 2021). Without frequent communication and high levels of interaction, it is very 

difficult to build a strong working relationship between partners (George-Mwangi, 2017; 

Mendoza et al., 2021). There is also evidence of partnerships supporting linkages between LMIC 

partners within the same country and LMIC partners in other countries (Leng, 2015; Wei & Liu, 

2015). Moreover, these partnerships were also shown to help enhance relationships between 

HEIs and LMIC governments (Leng, 2015) and with other local stakeholders within LMICs 

(George-Mwangi, 2017; Wei & Liu, 2015). In these cases, the partnerships had the potential to 

create important linkages within LMICs. However, there was concern raised that while linkages 

might be prioritized, it is necessary to also involve all stakeholders, e.g., community members, in 

decision-making processes to ensure mutual benefits for all (George-Mwangi, 2017).  

Lastly, the studies indicated that for mutuality to occur partners must have the 

opportunity to participate in all partnership activities (George-Mwangi, 2017; Leng, 2015; Leng 

& Pan, 2013; Mendoza et al., 2021; Wei & Liu, 2015). Participation has been analyzed in 

accordance with the responsibilities of partners and the extent to which partners are involved in 

all partnership activities (George-Mwangi, 2017; Leng, 2015; Leng & Pan, 2013; Mendoza et al., 

2021; Wei & Liu, 2015). It also has been analyzed in relationship to leadership roles within 

partnerships (George-Mwangi, 2017; Leng, 2015). In cases when HIC partners took on 

leadership roles, there was an increased chance of limited decision-making power for LMIC 

partners (George-Mwangi, 2017). Further, partnership role distribution also increased the 

likelihood of one directional flow of knowledge and information as LMIC partners may default 

to the leadership of HIC partners (George-Mwangi, 2017).  
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While the findings from these studies do provide evidence of how HIC-LMIC higher 

education partnerships can be viewed through a mutuality lens, they do not provide any specific 

insight into research collaboration partnerships. This is because they focus more on institutional-

to-institutional partnerships for many different purposes, such as new degree program 

development. However, the findings are corroborated by studies that have specifically analyzed 

challenges related to power and resource asymmetries within HIC-LMIC research partnerships 

and the relationship to capacity development of LMIC researchers discussed in the literature 

review (e.g., Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; Ishengoma, 2016). Thus, 

Galtung’s (1980) concept of mutuality provides an appropriate framework for understanding the 

extent to which partnership principles are practiced.  

For this study, it is hypothesized the absence of some or all of these values of mutuality 

may negatively impact on efficacy of partnerships to support partnership goals, such as capacity 

development in researchers. On the other hand, the extent to which these values are present are 

likely to positively impact partner relations and the success of partnerships. It is important to 

note that mutuality does not presume that all partnerships need to be structured the same way or 

that benefits to all participants will be the same if mutuality is present. It provides a framework 

for approaching partnerships that allows all partners to experience the most benefits possible 

given their circumstances through jointly agreed upon goals and partnership structures and a 

willingness amongst partners to be open-minded and value the contributions that each partner 

can make to the success of a partnership.  

Scientific Technical and Human Capital 

 

 While Galtung’s (1980) concept of mutuality is an adequate framework for exploring 

partnership dynamics and power asymmetries within partnerships, it is not particularly well 
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suited for analyzing partnership outcomes. As a stated goal of partnerships is to promote capacity 

development, one of the goals of this study is to also understand the extent to which partnerships 

promote capacity development. More specifically, it seeks to understand how partnership 

dynamics influence the extent to which capacity development occurs. Thus, an additional 

framework is needed to investigate the extent to which the PEER program promotes research 

capacity development among LMIC and US researchers. To analyze capacity development, this 

study will employ the Scientific Technical and Human Capital (STHC; Bozeman et al., 2001; 

Corley et al., 2019) conceptual model. This model has been successfully applied within research 

evaluation and policy literature as a model for evaluating the outcomes of scientific projects and 

programs in relation to researchers’ capabilities to produce knowledge (e.g., Lee & Bozeman, 

2005).  

STHC combines human capital models (Becker, 1962; Schultz, 1963) and social capital 

models (Bourdieu, 1986) to understand how researchers’ knowledge, skills, resources, and social 

connections impact their knowledge production capabilities (Bozeman et al., 2001). STHC is 

defined as an ever-changing set of internal and external resources that researchers possess and 

can utilize as they engage in knowledge production throughout their careers (Bozeman et al., 

2001). Researchers are endowed with internal knowledge and skills including those acquired 

through formal education, such as knowledge of theories; general cognitive skills, like reasoning, 

memory, and synthesis; and context skills acquired by doing or experiencing, such as tacit 

knowledge7, technical know-how, and knowledge of different cultures (Bozeman et al., 2001; 

Corley et al., 2019). In addition to their internal knowledge and skills, researchers also have 

access to external resources through their institutional and country affiliations as well as their 

 
7  Tacit knowledge refers to uncodified knowledge and skills that are acquired informally through unstructured and semi-

structured experiences (Howells, 1996; Polynai, 2009).  
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social and scientific networks (Bozeman et al., 2001). Researchers’ affiliations provide them 

with access to physical resources, e.g., lab equipment or library resources, and economic 

resources, e.g., research grants, that they can utilize during the knowledge production process. 

Through their professional networks, researchers can pool physical and economic resources via 

collaboration to enhance their knowledge production capabilities (Bozeman et al., 2001). They 

can also exchange knowledge within their networks to enhance their production capabilities, 

such as sharing knowledge of how to properly configure equipment or grant writing techniques 

(Bozeman et al., 2001). Researchers’ knowledge, skills, resources, and social connections 

fluctuate throughout their careers with some being lost and others being gained over time 

(Bozeman et al., 2001). It is assumed that the more internal and external resources that a 

researcher possess at any given time, the more likely they will be able to engage successfully in 

the knowledge production process (Bozeman et al., 2001).  

Figure 1 displays an example of an individual researcher’s STHC and how it may change 

over the life of their career. Time -1 represents a researcher at an early career stage. The box 

above the label Time -1 shows the researcher’s level of knowledge, cognitive skills, and context 

skills that they can utilize during the knowledge production process. It also displays the physical 

and economic resources at their disposal. Above the box is the researcher’s professional network, 

which shows that they have ties to other professionals who work in academic and governmental 

institutions. They have strong ties to other academics and a weak tie to a government official. 

Next, at Current Time, the researcher is a later stage in their career. The box above the label 

Current Time demonstrates that the researcher’s knowledge, cognitive skills, context skills, and 

physical and economic resources have increased over time (indicated by more +s than at Time -

1). Likewise, their network has grown to include more connections with fellow researchers, more 
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ties with government officials, including a funding agent, and new ties with community 

members, possibly in a local community where they engage in development focused research. 

Different from Time -1, Current Time, displays a research project in which the researcher is 

currently engaged. The researcher is collaborating with several other researchers and a 

community leader. A few of the ties between the researcher and colleagues are weak, possibly 

indicating that these researchers have never collaborated before, while ties to other researchers 

are strong, possibly indicating prior collaboration. It is assumed that the researchers will be able 

to pool knowledge and resources to engage in the research process more effectively, and 

depending on the scope of the research, they may have an opportunity to share as well as acquire 

knowledge and skills. However, the knowledge and skills acquired will likely depend on the role 

and responsibilities that the researchers have in the research process. Finally, Time +1 represents 

the researcher at another stage later in their career. At this stage, their knowledge, skills, 

resources, and professional networks have increased. Further, at this stage, the research is likely 

to have access to knowledge and skills gained through past collaboration experiences. As the 

researcher has more internal and external resources at their disposal, their capabilities to produce 

knowledge are likely stronger than at any other point in their career.  

Figure 1  

Example of an Individual Researcher’s STHC Over the Course of their Career (modified from 

Bozeman et al., 2001, p. 44) 
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Scholars have applied the STHC model at the individual, interpersonal, and 

organizational levels. At the individual level, research has focused on how individual career 

trajectories impact the accumulation STHC. In particular, this work has investigated how early 

career experiences and mobility experiences impact the growth of researchers’ networks, skills, 

and resources needed to advance their careers (Dietz & Bozeman, 2005; Edler et al., 2011; 

Johnson & Bozeman 2012; Jonkers & Cruz-Castro, 2013; Jonkers & Tijssen, 2008; Leech 2012). 

At the interpersonal level, studies have focused on the relationship between research 

collaboration, research performance, and STHC accumulation. This work has demonstrated a 

positive relationship between research collaboration and productivity measured by the number of 

published articles and article citation rates (Kato & Ando, 2013; Lee & Bozeman, 2005). It has 

also shown that researchers’ collaboration strategies are likely to impact the rate of STHC 

accumulation experienced by collaborating researchers (Bozeman & Corley, 2004; Bozeman & 

Gaughan, 2011). Lastly, at the organizational level, researchers have primarily analyzed research 
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centers and the role they play in promoting research collaborations between researchers. This 

work has demonstrated how centers function to enhance the STHC of affiliated researchers 

through network building and knowledge and resource sharing (Boardman & Corley, 2008; 

Ponomariov & Boardman, 2010).  

The STHC model has been applied to a variety of settings to understand how researchers’ 

knowledge, skills, resources, and networks impact their knowledge production capabilities over 

the life of their careers. Importantly, the model has been used to understand how research 

collaboration plays an important role in the development of individual researchers’ STHC. 

Therefore, the model can be applied to understand the relationship between HIC-LMIC research 

partnerships and research capacity development of the researchers involved (Bozeman et al., 

2001). The STHC model can provide insight into whether HIC and LMIC researchers enhance 

their knowledge, skills, access to resources, and professional networks through collaboration. It 

also allows for the consideration of the extent to which capacities develop based on individual-

level factors, such as differing dispositions as well as differences in the knowledge, skills, and 

resources that researchers possess and bring to partnerships. Moreover, the model is appropriate 

for the investigation of research projects and how the roles and responsibilities amongst team 

members as well as decision-making power, or project-level factors, may influence the extent to 

which capacity development occurs. Thus, STHC provides an appropriate framework to analyze 

the extent to which HIC and LMIC researchers strengthen their research capacities through HIC-

LMIC researcher partnerships and the factors that may influence whether capacity development 

occurs. 
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Geo-Scientific Imaginary 

 

Both mutuality and STHC analyze HIC-LMIC research partnership dynamics at a micro-

level. It is at this level that prior studies have generally investigated these partnerships. Further, 

they allow for an analysis of the publicly stated goals of partnerships. However, as is discussed 

within the literature review, there is a macro-level perspective related to the hierarchical global 

science system that also needs to be investigated when analyzing power dynamics in relation to 

these partnerships. The maintenance or strengthening of this hierarchy through public diplomacy 

is an underlying, unstated goal of these partnerships. This macro-level perspective has received 

less attention in the literature.  

The US’ position and its influence within the global field of higher education and global 

science has been described as part of a Euro-American hegemony (Marginson, 2008, 2021). 

Focusing on the US, this hegemony has been emphasized in relation to US universities’ science 

and technology capabilities, particularly its world class universities (Marginson, 2008). This 

concept of US universities’ hegemony in science and technology extends beyond an analysis of 

the field of higher education. The US has utilized its dominance in ST&I more broadly as a tool 

in foreign relations (Rist, 2014). From the onset of modern development practice after WWII, the 

US has conceptualized ST&I as a foreign policy tool to promote socio-economic development 

around the world and as a tool that could influence other countries (Rist, 2014). Thus, its ST&I 

capabilities represented a form of power for the US; a mechanism through which the US could 

further promote its interests throughout the world (Rist, 2014). It is within this broader context 

that US funded HIC-LMIC research partnerships occur. As a group, it can be argued that US 

academics hold the top position within the global hierarchy of academic scientists. Their 

methods, frameworks, ways of engaging in research, and the English language hold a prominent 
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position within scientific fields and dominate scientific literature (Bauder et al., 2018). At the 

same time, the US in general is perceived as the global leader in ST&I, although its relative 

position to other countries has declined and is increasingly under threat from a rising China 

(Marginson, 2021; Lee & Haupt, 2020).  

Therefore, one can also examine HIC-LMIC research partnerships to analyze the extent 

to which they support and further the Euro-American hegemony in global science and help 

maintain the hierarchical global science system. To analyze this, one can utilize the geo-

scientific imaginary framework (Bauder et al., 2018). The geo-scientific imaginary utilizes a 

Gramscian perspective (1971) to understand how academics possess and promote (or challenge) 

a commonsense view of academic hierarchies within the international academic system (Bauder 

et al., 2018). According to Gramsci, academic institutions and the prestige afforded to them play 

a role in preserving cultural hegemony within civil society. Academics, or intellectuals, through 

their research or engagement with civil society may function as agents of hegemony and promote 

and uphold hierarchical systems. They may promote a commonsense view of academic 

hierarchies and inferiority or superiority of academic norms and practices. This commonsense 

view may be adopted by others who do not perceive themselves as members of the core 

hegemonic group, or as Gramsci refers to them, subalterns. Subalterns may embrace and embody 

this commonsense view further promoting the hegemony of the dominate core group (Bauder et 

al., 2018; Kim, 2012). However, the adoption of the commonsense view is not a given. 

Academics can challenge it and the hierarchical structures that it promotes (Bauder et al., 2018; 

Kim, 2012).   

To date, few studies have applied the concept of geo-scientific imaginary to the study of 

hierarchies within the global academic science system. Bauder, Lujan, & Hannan (2018) utilized 
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the concept to explore how mobile academics from both HIC and LMICs consent to or challenge 

the hegemonic hierarchy of countries in global science. Their work found that mobile academics 

from LMICs had clear conceptualizations of a hierarchical system with the US at the center, with 

LMICs, such as India, at the periphery, and other HICs, such as Germany and Canada, in an 

intermediary position. These notions of hierarchy were derived from US productivity, the fact 

that important professional associations and conferences were based in the US, and from 

communications with US or UK supervisors who encouraged the academics to consider working 

in the US over other countries. Further, academics from LMICs perceived that to be the best 

scientists, it was necessary to spend time some time working in the US. These findings show that 

the LMIC academics embraced the common-sense view of an academic science hierarchy and 

allowed it to guide their career decisions. Thus, they consented to the hierarchy and embodied it 

becoming subalterns as opposed to actively challenging it because they believed it would 

ultimately benefit their careers.  

 Bauder et al. (2018) also provide insight into how US scientists perceive the global 

hierarchy. The authors argue that academics positioned at the top of the hierarchy often adopt a 

perspective which helps maintain their position and privilege within the system.  In this regard, 

US scientists perceive US academia as strong compared to other countries and rarely consider 

contexts outside their own. Further, they are less likely to seek out international experiences and 

leave the US, which is partially attributable to the fact that they believe international experience 

comes to them. In this way, they possess a culture of indifference and isolation from academics 

and academic systems at lower positions on the hierarchy.  

However, the position of the US within the global hierarchy did not simply go 

unchallenged (Bauder et al., 2018). Bauder et al. (2018) showed evidence of academics who 
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critically reflected on the practices that help maintain the global hierarchy. These critiques came 

from scientists from other HICs as opposed to LMICs, and they focused on how rankings and the 

use of English help create an image of the best universities being from English-speaking 

countries. It was argued universities in the English-speaking world have an advantage over 

universities in non-English speaking countries within ranking systems. Universities in non-

English speaking countries tend to rank lower and are thus considered to be of lesser quality even 

though they are in fact high quality institutions. Thus, through critical reflection academics have 

the potential to contest the common-sense view of an academic hierarchy, but challenging may 

be dependent upon the context in which one works. 

While Bauder et al. (2018) primarily focus on hierarchy at the nation-state level, their 

work moves beyond the trap of methodological nationalism and considers scale and how it may 

influence imagined global hierarchies. They provide evidence to show that academics look 

beyond the nation state and perceive hierarchy at the university-level, discipline-level, and 

department-level. For example, academics made distinctions between Ivy League institutions and 

smaller regional universities in the US. Ivy League institutions provided an individual with much 

greater social capital than other institutions. Therefore, within the academic science hierarchical 

system, there are complex nested hierarchies in which academics perceive hierarchy in relation 

to more than just the nation-state.  

Based on the above findings, the geo-scientific imaginary has the potential to be utilized 

to understand how a global hierarchy in ST&I is perceived by researchers, shapes partnership 

practice, and is either reinforced or challenged through HIC-LMIC research partnerships. 

Partnerships can be examined to understand whether researchers hold perceptions of differences 

in scientific capabilities according to a perceived global hierarchy in science. Further, 
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partnerships can be examined to understand whether perceptions of a hierarchy in science 

influence partnership practice. For example, researchers have argued that the myth of incapacity 

that permeates HIC-LMIC research partnerships within the donor-recipient model elevates HIC 

researchers to positions of power and authority, and partnerships tend to transfer their 

knowledge, skills, values, and norms to LMIC researchers and strengthen the position of HIC 

researchers within the global science hierarchy (Carbonnier & Kontinen, 2015). Thus, HIC-

LMIC research partnerships have the potential to result in this one-way transfer of knowledge, 

skills, values, and norms to LMIC researchers and the promotion and maintenance of a country’s 

position in global science. Finally, it is possible to examine the experiences of researchers in 

partnerships and partnership outcomes, such as publications, to determine the extent to which 

partnerships either reinforce or challenge perceptions of a global hierarchy in science.  

In sum, while the above three frameworks are presented separately from one another, 

they also interact with one another in meaningful ways. The extent to which mutuality is 

practiced may have a significant impact on both the strengthening of research capacity and the 

promotion or challenging of a country’s position in global science. Mutuality is focused on 

power dynamics and how partnerships are structured to either resist HIC researcher domination 

or promote it. In cases in which HIC researchers dominate and the values of mutuality are not 

practiced, it is likely that low levels of capacity development will occur for the both the HIC and 

LMIC researchers, and the HIC scientific norms and values will dominate the approach to 

scientific inquiry utilized in the partnerships. For example, in relation to the interaction between 

STHC and mutuality, if the value of participation is not practiced, LMIC or HIC researchers may 

be excluded from certain research tasks that limit their chances of enhancing their knowledge 

and skills. Moreover, in relation to mutuality and the geo-scientific imaginary, the extent to 
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which autonomy is practiced may result in LMIC researchers being able to introduce alternative 

theories or ways of knowing which may influence how HIC researchers understand a 

social/natural phenomenon. This is opposed to the use of only HIC theories to interpret the 

findings of the research within partnerships, which would only further promote US/HIC 

dominance in ST&I. To go one step further, there are also likely to be interactions between all 

three concepts. For instance, the extent to which autonomy is practiced and results in HIC 

researchers gaining new knowledge and skills through interactions with LMIC researchers may 

result in changes in HIC researchers’ perceptions of the global distribution of scientific 

capabilities and the global hierarchy in ST&I. Thus, aspects of these three conceptual 

frameworks are likely to interact with one another, and being able to analyze these interactions, 

will help provide an in depth understanding of how partner positioning influences partnership 

outcomes at a micro- and macro-level. Further, the inclusion of the three frameworks allows for 

an analysis of stated goals of partnerships, i.e., capacity development, and unstated goals, i.e, 

enhancing an HIC donor country’s soft power and maintaining its position within the global 

hierarchy of science.  
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Chapter 3: Method  

 

This chapter describes the research methods utilized in the study. It starts by presenting 

the research questions that were guided by the study’s three conceptual frameworks and were 

developed to address some of the limitations in prior research. Next, it explains the type of 

design the study employed and the value of this type of design. Then, the chapter presents the 

USAID research partnership program examined in this study. This is followed by a detailed 

discussion of the interview and bibliometric data utilized in the study. The chapter provides 

details on interview participants, interview data collection, and interview data analyses, and it 

explains how the bibliometric data were gathered, processed, and analyzed.    

Research Questions 

 
The purpose of the study was to extend prior research on HIC-LMIC research 

partnerships by examining the relationship between partner positioning, partnership outcomes, 

and global hierarchies in science. The study was guided by three research questions: 

1. To what extent is mutuality practiced within a USAID HIC-LMIC research 

partnership program?  

a. How does the extent of mutuality influence partner positioning, or roles, 

responsibilities, and decision-making power, within partnerships? 

2. To what extent do LMIC and US researchers perceive short-term research capacity 

development occurring as part of research partnerships?  

a. How does the extent to which the four values of mutuality are practiced 

influence their perceptions that research capacity development has occurred? 

3. In what ways are global hierarchies within the global science system reinforced or 

challenged through research partnerships? 
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a. How does the extent to which the four values of mutuality are practiced as 

well as perceptions of capacity development influence whether countries’ 

positions are further reinforced or challenged? 

To analyze these questions, three conceptual frameworks, mutuality (Galtung, 1980), 

STHC (Bozeman et al, 2001), and the geoscientific imaginary (Bauder et al., 2018) were 

employed. The frameworks were utilized to the research questions independently as well as to 

explore the relationship between questions. Mutuality allowed for an exploration of the extent to 

which the stated characteristics of USAID’s partnerships, such as shared decision making, were 

practiced and influenced partner positioning within research partnerships. STHC provided clear 

categories through which one could examine whether capacity development occurred through 

partnerships. Lastly, the geo-scientific imaginary allowed for an analysis of the ways that the 

hierarchical nature of global science manifested itself in partnerships. It also provided a 

framework to analyze the extent to which the US’ position in global science was strengthened or 

challenged through partnerships.   

Mixed Methods Design 

 

This study utilized a convergent parallel mixed methods design (Figure 2) (Creswell & 

Plano Clark, 2011). This design allows one to collect complementary data on the same research 

problem while minimizing the limitations of a monomethod approach (Creswell & Plano Clark, 

2011). Further, it allows one to collect different types of data and analyze them using different 

measurements, which can lead to a deeper understanding of the phenomena under investigation 

(Creswell & Plano Clark, 2011). Moreover, the design also promotes triangulation in data 

collection, which can help verify findings and strengthen the validity of those findings (Creswell 

& Plano Clark, 2011).  
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Figure 2 

The Convergent Parallel Mixed Methods Design 

 

Study Case: Partnerships for Enhanced Engagement in Research (PEER) Program  

 

PEER Program Description 

 

The focus of this research study was USAID’s Partnerships for Enhanced Engagement in 

Research (PEER) program (National Academies, 2021a). PEER is a competitive grants program 

that funds collaborative research projects between researchers from LMICs and partner 

researchers from the US or another country8 who are serving as a principal investigator or co-

principal investigator on a funded award from one of the following US federal agencies: 

Agricultural Research Service (ARS), National Aeronautics and Space Administration (NASA), 

National Institute of Food and Agriculture (NIFA), National Institutes of Health (NIH), National 

Oceanic and Atmospheric Administration (NOAA), National Science Foundation (NSF), 

Smithsonian Institution, United States Forest Service (USFS), and United States Geological 

Survey (USGS) (National Academies, 2021a). Like with other USAID supported research 

activities, the general purpose of the PEER program is to support research and capacity 

development activities to help solve development issues and to help achieve USAID’s strategic 

 
8 PEER projects include partner researchers from both the US and other countries, both HIC and LMIC. See PEER 

program participants and project information section below for more details. 
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development goals (National Academies, 2021a). While LMIC researchers receive funding from 

USAID, the program is implemented by the U.S. National Academies of Sciences, Engineering, 

and Medicine (National Academies, 2021a). Since 2011, the program has awarded 

approximately $79 million to more than 375 projects in 57 USAID-presence countries9 (National 

Academies, 2021b). 

To receive funding from USAID, LMIC researchers are required to partner with 

researchers that are funded by a select US government agency (National Academies, 2021a). 

USAID believes that partnering provides an opportunity for it to leverage the investments made 

in scientific research and training by other US agencies while simultaneously supporting the 

work of LMIC scientists within particular focus areas (National Academies, 2021a). In other 

words, USAID is attempting to coordinate its research activities with other US agencies to 

maximize the impact of its supported research. There is no requirement that the LMIC researcher 

and the US researcher have prior working experience together (National Academies, 2021c). In 

fact, on the program webpage, LMIC researchers are provided with strategies on best ways to 

approach US government supported researchers from one of the nine agencies (National 

Academies, 2021c). According to USAID, the role of the partner is to provide knowledge, skills, 

methodological know-how, and access to resources, such as laboratory equipment, that would 

otherwise be unavailable to the LMIC researcher (National Academies, 2021a). Thus, partners 

complement the knowledge, skills, and resources possessed by LMIC researchers to enhance the 

quality and impact of the research. At the same time, the LMIC researchers and partners are 

expected to benefit from the opportunity to share their expertise with one another (National 

Academies, 2021d).  

 
9 To find out more about USAID-presence countries, visit https://www.usaid.gov/where-we-work. 
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The PEER program funds scientists across a variety of academic disciplines in both 

STEM related and non-STEM related fields (National Academies, 2021d). It supports both 

primary and secondary data analysis using quantitative, qualitative, and mixed methods designs 

(National Academies, 2021d). Some types of research activities that the program funds include 

but are not limited to designing and conducting baseline surveys, developing new technologies or 

instruments, conducting social science and behavior change research, analyzing publicly 

available datasets, and collaborating with local NGOs to engage in community outreach around 

science education and science literacy (National Academies, 2021d).  

According to the PEER program request for proposals (RFP), all projects are evaluated 

through a peer review process according to a set of criteria including scientific merit and 

development impact (USAID, n.d.). Development impact refers to how the project will impact 

the broader social good in a researcher’s country (USAID, n.d.). USAID states that such impact 

includes how results will inform policy or program change, how new products or services will be 

implemented or adopted by the private sector, and how community engagement will take place 

so that local communities and organizations benefit from the research findings (USAID, n.d.). 

Furthermore, development impact also refers to research capacity development activities to 

support capacity development in developing country scientists’ institutions, country, or region 

(USAID, n.d.). Examples of capacity development activities include but are not limited to 

training activities for students, postdoctoral researchers, or lab technicians that are part of a 

research project; curriculum development including new courses or new degree programs; the 

acquisition of new laboratory equipment, data processing, or other information communication 

technology (ICT) infrastructure; and network strengthening activities to enhance connections 

with other researchers both domestically and internationally (USAID, n.d.). 
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PEER Program Participant and Project Information 

 

Based on the comprehensive list of projects on the PEER program website, as of 

September 2021, there were 360 projects funded through the PEER program. These projects 

involved 804 researchers10 from 63 countries. 59 of the countries were LMICs, while 4 were 

HICs. More specifically, there were 18 upper-middle income countries, 26 lower-middle income 

countries,  and 14 low-income countries that had researchers who participated in the PEER 

program.  

According to Table 1, the countries with the most researchers involved in PEER program 

projects were the US (n=373 researchers), Indonesia (n=56 researchers), Kenya (n=29 

researchers), Vietnam (n=27 researchers), Brazil (n=20 researchers), and India (n=20). 

Regarding the country income-level distribution of the 804 researchers, 428 were researchers 

from LMICs, and 376 were researchers from HICs. Looking more closely at the LMIC 

researchers disaggregated by country income-level, 117 were researchers from upper-middle 

income countries, 239 were researchers from lower-middle income countries, and 72 were 

researchers from low-income countries.  

Table 1 also presents data on the number of projects on which researchers from different 

countries were invovled. Like with the countries with the most number of researchers, the 

countries represented on the most projects were the US (n=354 projects), Indonesia (n=51 

projects), Kenya (n=24 projects), Vietnam (n=20 projects), and Brazil (n=16 projects). Based on 

country income-levels, HICs were represented on the most projects (n=358) followed by lower-

 
10 While there were 804 researchers involved in projects, upon closer examination, there were only 738 unique 

researchers involved in PEER projects. In other words, some researcher participated in more than one PEER project. 

31 US researchers served as partners on more than one project, 16 LMIC PIs served as a PI on more than one 

project, and 4 LMIC Co-PIs served as a Co-PI on more than one project. Lastly, there were 4 LMIC PIs who also 

served as a Co-PI on another project. In this study, analysis will be conducted on 804 researchers, and no distinction 

will be made based on whether a researcher participated on more than one project.  
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middle income countries (n=203), upper-middle income countries (n=104), and low-income 

countries (n= 66).  

Table 1  

Top Countries Represented on PEER Program Funded Projects11 

Country Coutry Income-level 
Number of 

Researchers 
Number of Projects 

United States High-income 373 354 

Indonesia Lower-middle 56 51 

Kenya Lower-middle 29 24 

Vietnam Lower-middle 27 20 

Brazil Upper-middle 20 16 

Bangladesh Lower-middle 19 14 

India Lower-middle 20 14 

Peru Upper-middle 14 12 

South Africa Upper-middle 14 13 

Tunisia Lower-middle 14 14 

Philippines Lower-middle 13 13 

Cambodia Low-income 13 11 

Colombia Upper-middle 12 12 

Lebanon Upper-middle 12 12 

Tanzania Lower-middle 10 8 

Uganda Low-income 10 10 

Ethiopia Low-income 9 8 

Jordan Upper-middle 8 7 

Morocco Lower-middle 7 7 

Thailand Upper-middle 7 5 

 

 
11 See Appendix Table 15 & 16 for complete list of countries with total number of researchers and total number of 

projects per country. 
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Regarding partnering of researchers on PEER program projects, projects generally 

consisted of one LMIC PI and one partner12. 300 projects (83.3%) were one to one partnerships 

between a LMIC PI and a partner. However, there were 29 projects that consisted of multiple 

LMIC reseachers, or PIs and Co-PIs, from the same country with the number of researchers per 

project ranging from two to five. Additionally, there were 13 projects with PIs and Co-PIs from 

different LMICs. All of these projects involved researchers from the same geographic region. 

These regions included Eastern Africa, Central Asia, South Asia, and Southeast Asia (Figure 3). 

The number of different countries represented by LMIC researchers involved in these projects 

ranged from two to five. Finally, there were 18 projects that included two partners.  

Figure 3 

  

Map of the Regional Clusters of Researchers Involved on the Same PEER Program Projects 

 
12 As can be discerned from the data above, not all partners were US-affiliated researchers. There were other country 

researchers that served as partners on PEER program projects from both HICs and LMICs. One researcher from 

each of the following countries served as a partner on projects: Cambodia, Germany, India, Kenya, Netherlands, and 

United Kingdom. Thus, the term partner will be used throughout the dissertation. Though this is the case, it is 

important to note that there were no interview participants who were not US-affiliated partners or who did not 

partner with a US-affiliated researcher. Thus, all interview data relates to US and LMIC researcher partnerships. 

Furthermore, there was only one partner who had PEER-supported publications that was not US-affiliated. This 

partner was affiliated with a German university, and this partner was only represented on 2 of the 563 publications 

analyzed. Therefore, while the term partner will be used, most of the data reflects US-LMIC research partnerships, 

and the data will be interpreted with a focus toward LMIC PIs and Co-PIs and US partners.  
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Study Data 

 

This study included data on the PEER program from two sources. The first source is 

interviews with LMIC PI, Co-PIs, and partner researchers who participated in the USAID PEER 

program (National Academies, 2021a). The second source is PEER program scholarly 

publication data, or publications that acknowledge funding from the PEER program. This data 

serves to complement the interview data by providing additional insight into the extent to which 

mutuality is practiced as part of the PEER program, and what this may mean for power and 

influence among PEER program participants as well as countries’ positions and influence within 

global science more broadly. While the interviews focus on a subset of the total population, the 

publication data extends the analysis to a greater number of PEER program projects and 

participants (See Bibliometric data analyses section below for more details).  

Interview Data 
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Interview Participants 

 

The interview sample for this study includes 25 academic scientists who participated in 

the PEER program and were awarded funding during the years of 2016 and 2017.  Participants 

were selected for inclusion utilizing purposeful sampling based on several criteria. First, at least 

one of the partners was affiliated with a higher education institution. Second, to ensure that 

experiences within the partnership were salient and there has been ample time for capacity 

development to occur, participants were selected from projects that have been ongoing for at 

least one year or from projects that have been completed within three years of the start of data 

collection. Third, to make comparisons across country settings, an effort was made to sample 

LMIC PIs and Co-PIs from both middle-income countries and low-income countries. This was 

done based on recent work that has demonstrated that middle-income country researchers are in 

better positions to negotiate with HIC researchers in partnerships due to resource availability and 

research experience compared to low-income country researchers (Carbonnier & Kontinen, 

2015).  

Table 2 provides demographic information on interview participants. All interview 

participants were either LMIC PIs or Co-PIs who partnered with a US-affiliated partner 

researcher or US-affiliated partner researchers who partnered with LMIC PIs. 17 interview 

participants served as PIs or Co-PIs on a PEER funded project, while only 8 interview 

participants served as partners. Of the participants, there were 3 pairs of partners who 

participated in the same project. The pairs were either 1) an LMIC PI and a partner from the 

same project or 2) an LMIC PI and an LMIC Co-PI from the same project. Furthermore, the 

LMIC PIs and Co-PIs were affiliated with countries from several geographic regions including 

the Middle East, South America, South Asia, Southeast Asia, and Sub-Saharan Africa. 
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Regarding the LMIC PIs’ and Co-PIs’ country-income levels, the majority were affiliated with 

countries classified as upper-middle income, or 12 (70.6%), while only a few were affiliated with 

lower-middle income and low-income countries, 2 (11.8%) and 3 (17.6%), respectively. 

Moreover, the country-income levels of the US partners’ LMIC PIs were evenly distributed 

across income-levels. There were 3 US partners who partnered with LMIC PIs from upper-

middle income countries, 2 who partnered with LMIC PIs from lower-middle income countries, 

and 3 who partnered with LMIC PIs from low-income countries. Next, most interview 

participants were affiliated with universities (18, 72.0%), while others were affiliated with 

research institutes (3, 12.0%) or US or foreign government agencies, such as the US Forestry 

Service (4, 16.0%). Finally, nearly all interview participants were involved in PEER projects 

related to environmental studies, or more specifically, studies on human-natural systems.  

Table 2  

Demographic Information of Interview Participants 

Participant 

Number 

PI, Co-PI, or 

US/HIC Partner 

Country of PI or 

Co-PI 

Country 

Income-

leveld 

Institutional 

Affiliation 

1a PI Iraq UM University 

2 PI Brazil UM University 

3 PI Vietnam UM University 

4 PI Bangladesh LM Research Institute 

5 b PI Thailand UM Research Institute 

6b Co-PI Thailand UM Research Institute 

7 PI Nepal L University 

8c PI3 Tanzania L University 

9 PI Brazil UM University 

10 PI Indonesia LM University 
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11 PI Peru UM University 

12 PI Iraq UM University 

13 PI Jordan UM University 

14 PI Lebanon UM University 

15 PI Madagascar L 
Government 

Agency 

16 PI South Africa UM University 

17 PI South Africa UM University 

18c US Partner Tanzania L 
Government 

Agency 

19 US partner 
Dominican 

Republic 
UM 

Government 

Agency 

20 US Partner Mali L University 

21 US Partner Lebanon UM University 

22 US Partner Indonesia LM University 

23a US Partner Iraq UM University 

24 US Partner Madagascar L University 

25 US Partner Indonesia LM 
Government 

Agency 

 a, b, and c indicate pairs of researchers involved in the same PEER project. d UM stands for 

upper-middle income, LM stands for lower-middle income, and L stands for low-income.  

Interview Data Collection 

 

The semi-structured interviews were conducted over a six-week period from November 

12th, 2021, to February 15th, 2022. 23 out of the 25 interviews took place via zoom and lasted 

between 40 to 65 minutes. Two of the participants asked to complete the interviews in writing 

via email. Thus, they were emailed the interview questions and emailed their responses to the 

researcher. The interview questions focused on several topics including motivations for joining 

the partnerships, types and levels of engagement between partners, project planning, role 

distribution within partnerships, perceived benefits of the partnership experience in relation to 
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knowledge output and capacity development, perceived challenges of the partnership experience, 

lessons learned based on partnership experience, and recommendations for future practice.  

 The semi-structured interview questions were as follows: 

1. What motivated you to participate in the PEER program? 

2. Why did you and “PI, Co-PI, or US researcher” decided to work together as part of 

the PEER program?  

a. Who initiated the project?   

b. Did you have prior working experience together before the project? 

c. How did you perceive that partnering would be beneficial?  

d. Let me provide you with some other possibilities and see if any of them 

influenced you. Were any of these possible reasons why you chose to partner? 

i. Partner has expertise/facilities/equipment needed for project success 

ii. Foreign country provides unique conditions for research, e.g., climate, 

ecology, populations 

iii. Common and complementary experiments and data exchange 

iv. Research funding requires partnerships 

v. Others not mentioned 

3. How was the focus of the research project decided upon between you and your 

partner?  

a. How did you decide upon the methods and frameworks to be used? 

4. How were roles and responsibilities established between you and your partner?  

a. What were your roles and responsibilities and what were your partners? 
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b. If there were other team members, how were their roles and responsibilities 

established? 

5. What was your and your partner’s approach to decision-making within the 

partnership initially and as the partnership progressed?  

a. Was the approach effective? Why or why not? 

6. When planning your project, how did you perceive that it would build research 

capacity in yourself, your institution, your country, your region, etc.?  

a. What activities were built into the project to strengthen research capacity? 

b. To what extent, do you believe research capacity was strengthened in each of the 

following areas, why or why not? 

i. Knowledge and skills 

ii. Infrastructure/equipment 

iii. Financial resources availability 

iv. Research management 

v. Networking 

c. Do you perceive that you have acquired or increased your ability to 

independently advance research in your subject area because of your 

collaboration? Why or why not? 

7. Based on your experience, what value do you believe the partnership brought/has brought 

to the research project?  

a. Do you have plans to collaborate with your partner in the future? 

8. What challenges emerged as part of the partnership, and why do you think they emerged?  
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a. What impact do you think the challenges had on the success of the partnership in 

terms of knowledge production and capacity building?  

b. Do you have any suggestions on how these challenges could be overcome or 

avoided? 

9. What was your perception of your foreign partner’s research capabilities prior to 

beginning the partnership?  

a. What influenced how you perceived your partner’s capabilities? 

b. Has your/did your partnership experience change(d) your perception? Why or 

why not? 

10. What recommendations do you have for donor agencies that promote partnerships to 

make them more effective at: 

a. improving relations between partners?  

b. strengthening the quality of research undertaken? 

c. strengthening research capacity for different parties involved?  

Interview Data Analysis 

 

All interview data was transcribed and analyzed using a two cycles of coding method 

advocated by Saldaña (2009). During the first cycle of coding, both attribute and structural 

coding were utilized. Attribute coding was used to provide information on participants and the 

context of the PEER research project. This information included participant demographic 

information, i.e., gender, workplace; country setting, i.e., country name, geographic region, 

country income level; academic discipline; topic of funded project; and date of funded project. 

After this was completed, structural coding was then used to create initial categories in the 

interview data based on answers to the study’s research questions. Next, during the second cycle 
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of coding, pattern coding was utilized. Pattern coding allowed for the development of major 

themes from the data and the analysis of explanations for patterns that emerged within the data. 

The three conceptual frameworks utilized in this study, mutuality, STHC, and the geoscientific 

imaginary, guided the pattern coding process.  

Bibliometric Data 

 

Bibliometric Data Source 

 

 As is stated above, the bibliometric data collected serves to complement the semi-

structured interview data. The bibliometric data consists of all publications available in 

Elsevier’s Scopus (Elsevier, 2020) that have been tagged as receiving support through the PEER 

program. Scopus is one of the world’s largest abstraction and citation indexing database of peer-

reviewed literature. It consists of a broad set of publication types including journal articles, 

conference papers, reviews, editorials, books, book chapters, letters, errata, notes, short surveys, 

and business articles from the fields of science, technology, medicine, social sciences, and arts & 

humanities (Elsevier, 2020). Further, it consists of approximately 25,000 journals from 5,000 

publishers and has a total of approximately 77 million publication records (Elsevier, 2020).  

While Scopus contains the largest number of publications of all abstraction and citation 

indexing database databases, it has limitations, which may result in bias. Scopus’ coverage of 

publications favors natural science, engineering, and biomedical research over social sciences 

and arts and humanities research (Mongeon & Paul-Hus, 2016). Thus, articles that may have 

been published in journals within the fields of social science and arts and humanities may not be 

included in the analysis limiting the ability to make analyses across scientific disciplines. 

Secondly, Scopus favors English-language journals more than journals that publish in other 

languages (Mongeon & Paul-Hus, 2016). Therefore, the analysis is likely to exclude publications 
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in local languages oriented to national or regional audiences. Third, publishers covered in Scopus 

are heavily skewed toward western publishers (Mongeon & Paul-Hus, 2016). This may result in 

an exclusion of publications that appear in LMIC journals. These limitations need to be 

considered when analyzing PEER publication data as they may introduce bias in the data that 

favors types of collaboration patterns that may enhance US partners positions due to their 

experience publishing in English-medium, western scientific journals (Thomas, 2018). 

Bibliometric Data Collection and Processing 

 

Bibliometric data for this study includes all publication data for each LMIC PI, Co-PI and 

US/HIC partner who participated in a PEER funded project since the program’s onset until the 

2020 project cycle. A total of 731 LMIC PIs, Co-PIs, and partner researchers were identified in 

Scopus through the author search function. After researchers were identified, their meta-data 

from all their publications were downloaded in .csv files. Meta-data included citation 

information, i.e., author names, document titles, and years of publication; bibliographic 

information, i.e., author affiliations and corresponding authors; abstract and keyword 

information; and funding details, i.e., funding sponsors and funding texts.  

 Within each individual researcher’s publication meta-data, publications that received 

PEER funding were identified and extracted. Publications with PEER support were identified by 

utilizing Excel’s conditional formatting function. Excel was commanded to highlight cells that 

contained any of the following phrases: “PEER”, “Partnerships for Enhanced Engagement in 

Research”, “USAID”, “United States Agency for International Development”, “Enhanced”, 

“AID-OAA-A-11-00012”, and “00012”. The code “AID-OAA-A-11-00012” was included 

because it was the funding code that grant recipients were supposed to include in the attribution 

statements of their publications to indicate PEER program funding (National Academies, n.d.). 
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After data had been highlighted, all highlighted cells were carefully read to ensure that the 

publications did in fact receive PEER program funding. If a publication’s funding text stated that 

support was received through the PEER program, the meta-data for that publication was selected, 

copied, and pasted into a separate Excel file where all PEER supported publications from each 

LMIC PI, Co-PI, and partner were stored.  

 This process resulted in the identification of 762 publications that received PEER support 

including duplicates. To remove duplicates and to identify the final set of publications, an 

advanced search was performed in Scopus utilizing the titles of each publication. This search 

gathered only the publications in Scopus with the exact titles of the 762 publications. Through 

this search, 565 PEER supported publications were identified. This data was checked for 

accuracy by downloading the authors names and the titles for each publication from Scopus and 

utilizing Excel to compare the list of authors and titles to the list of authors and titles for the 762 

publications. Through this comparison, it was found that Scopus retrieved two publications that 

were not PEER supported publications, and these two were subsequently removed from the 

sample. As such, there were 563 unique PEER supported publications identified through Scopus. 

After the final data set had been identified in Scopus, meta-data for all 563 publications was 

downloaded for use in analyses.  

Bibliometric Data Analyses 

 

 The bibliometric data analyses were guided by Galtung’s (1980) concept of mutuality. 

They focused on three values of mutuality: equity, solidarity, and participation. The purpose of 

the analyzes was to use authorship and co-authorship patterns to provide insight into the extent to 

which mutuality was practiced within partnerships and what this means for partners’ power and 
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influence within projects as well as countries’ positions in relation to global science more 

broadly.  

Authorship and co-authorship patterns were analyzed at two levels, program-level and 

country-level. Program-level refers to analyses of the positions of PEER program participants on 

PEER supported publications. Interpretations of program-level data analyses focused specifically 

on how power and influence over the knowledge production process were distrubted among 

LMIC PIs, Co-PIs, and partners in relation to the PEER program itself. On the other hand, 

county-level refers to the analyses of positions of countries or groups of countries on PEER 

supported publications. Interpretations of country-level data analyses focused on the extent to 

which different county researchers have opportunities to influence the knowledge production 

process and how the PEER program reinforces or challenges the global hierachy of science.  

Finally, at both levels, data were also analyzed according to the World Bank’s country 

classfications by income-level: high, upper-middle, lower-middle, and low (World Bank, 2021). 

The purpose of this was to avoid treating LMICs as a homegenous group (Sabzalieva et al., 

2020). It was also to determine if differences emerged between LMICs as past research has 

shown that researchers from higher income LMICs have more negotiating power within 

partnerships than those from lower income LMICs (Carbonnier & Kontinen, 2015). Lastly, as 

will be presented in Chapter 5, while few HICs had researchers who participated in the PEER 

program (n=4 countries), there were more different HICs with researchers who authored PEER 

supported publications than any other income-level category of countries. Also, there were 

numerous HICs that were represented on the most publications. Because of this, comparisons 

were made to determine if the positions of HICs on publications differed compared to other 

groups of countries. Thus, when approriate, at both the program-level and country-level, 
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comparisons were made between aggregated LMIC and HIC data and comparisons were made 

between dissagregated LMIC and HIC data.   

Bibliometric Program-level Analyses 

 
Representation of LMIC PI, Co-PIs, and Partners on PEER Supported 

Publications. The first group of analyses at the program-level examined LMIC PI, Co-PI, and 

partner representation on PEER supported publications. Representation served as a proxy for 

mutuality’s value of participation. In this case, it measured the extent to which LMIC PIs and 

Co-PIs as well as partners authored PEER supported publications and whether there were 

differences in representation between the two groups. If differences were found, the group who 

authored more publications had higher levels of participation on PEER supported publications. 

Higher levels of participation on publications was interperted as indicating that a given group of 

researchers were more engaged in the knowledge production and dissemination process and had 

greater opportunities to influence knowledge production and dissemination compared to other 

groups of researchers who were less represented on publications. If no differences were found, 

then both groups were said to have participated equally on PEER supported publications and had 

similar influence over the knowledge production and dissemination processes.  

 To analyze LMIC PI and Co-PI and partner respresentation, first, the names and 

affiliations of authors on every publication were examined to identify PEER program 

participants who authored publications. Then, PEER program participants were labeled as either 

being LMIC PIs and Co-PIs or partners. Next, LMIC PIs and Co-PIs were further labeled based 

on their institutional and country affiliations. They were labeled as either low-income, lower-

middle income, or upper-middle income. After the PEER program participants had been coded, 

the total number and proportion of times that LMIC PIs and Co-PIs and partners authored 
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publications were calculated. Finally, the total number and proportion of times that low-income, 

lower-middle, and upper-middle income country PIs and Co-PIs authored publications were 

calculated. 

  Then, utilizing the coded data, two sets of comparisons were made. The first comparison 

answered the question, what proportion of LMIC PIs and Co-PIs and partners authored 

publications, and the second comparison answered the question, on how many publications were 

LMIC PIs and Co-PIs and partners represented? Identical chi-square tests were performed for 

each set of comparisons. First, a chi-square test was performed to compare the proportion of 

LMIC PIs and Co-PIs as a group with the proportion of partners. Then, LMIC PI and Co-PI data 

were dissaggrgated by income-level, and the proportions of low-income, lower-middle income, 

and upper-middle income country LMIC PIs and Co-PIs were compared to the proportion of 

partners.  

Comparisons were made to partners to determine whether partners tended to be 

overrepresented, equally, or underrepresented as authors compared to LMIC PIs and Co-PIs. If 

there was overrepresentation or underrepresentation, then there was less evidence for the practice 

of mutuality’s value of participation; however, if there was equal representation between groups, 

there was more evidence for the practice of participation. Furthermore, partner researchers were 

selected as the comparison group due to their dominant positions of the US and other HICs 

within the global hierarchy of science compared to most LMICs. Thus, the chi-square tests 

provided insight into whether these countries tended to have more power and influence over 

knowledge production processes compared to the LMIC PIs and Co-PIs. These same reasons for 

using partners as the comparison group also apply to all chi-square tests used in the analyses 

discussed below. 
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Corresponding Authorship Patterns Among LMIC PIs, Co-PIs and Partners on 

PEER Supported Publications. After analyzing representation, corresponding authorship 

patterns were analyzed. Corresponding authorship patterns served as a proxy for the extent to 

which the values of equity and participation were practiced on PEER supported publications. 

Corresponding authors are generally considered as those who take on most of the responsibility 

in supervision and decision-making within a research project (Pineda, et al., 2020). Recent 

research has shown that corresponding authors generally contribute more to articles than other 

authors listed (Mattsson et al., 2011; Wren et al., 2007). They are also the ones who generally 

receive the most credit for the work (Pineda, et al., 2020). Pineda, Gregorutti, & Streitwieser 

(2020) demonstrated the applicability of using corresponding authorship for analyzing the 

“control and contribution to the research process” (p. 63) when analyzing HIC-LMIC research 

collaborations.  

To analyze patterns of corresponding authorship, the list of corresponding authors 

included in the Scopus meta-data was analyzed. The corresponding authorship information 

downloaded from Scopus for the 563 publications resulted in the identification of corresponding 

authors on only 522 publications. An attempt was made to identify the corresponding authors on 

the 41 publications that did not have a corresponding author listed in Scopus by locating each 

publication online and reviewing each publications’ author information; however, it was found 

that these publications did not have corresponding authors listed. Thus, the 41 publications were 

not included in the analaysis of corresponding authors. 

After the list of corresponding authors had been finalized, it was cross-checked with the 

list of PEER program participants to determine which corresponding authors were PEER 

program participants. Once the corresponding authors who were PEER program participants 
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were identified, they were coded as being either LMIC PIs and Co-PIs or partners. Next, the 

LMIC PI and Co-PI corresponding authors were coded according to their country income-levels. 

They were coded as either being affiliated with an institution in a low-income country, lower-

middle income country, or upper-middle income country. After coding was complete, the 

number and proportion of corresponding authors were calculated for the following categories: all 

LMIC PIs and Co-PIs corresponding authors, partner corresponding authors, low-income country 

corresponding authors, lower-middle income country corresponding authors, and upper-middle 

income country corresponding authors. Proportions were calculated using the total number of 

publications on which a group of researchers were represented as a denominator to control for 

differences in the number of researchers from each income-level who participated in the PEER 

program and who had publications.  

Next, chi-square tests were conducted to compare the proportion of publications on 

which different categories of researchers served as corresponding authors. Several chi-square 

tests were conducted utilizing partners as the comparison group. The first compared the 

proportion of LMIC PIs’ and Co-PIs’ publications on which they were corresponding authors to 

the proportion of partners’ publications on which they were corresponding authors. Then, using 

disaggregated LMIC data, chi-square tests were performed to compare the proportion of low-

income country, lower-middle income country, and upper-middle income country PIs and Co-

PIs’ publications on which they served as corresponding authors with the proportion of partners’ 

publications on which they served as corresponding authors. 

Co-authorship Patterns of PIs, Co-PIs and Partners on PEER Supported 

Publications. In addition to examining mutuality’s principles of equity and participation, data 

were also analyzed to determine the extent of solidarity on PEER supported publications. To do 
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this, co-authorship patterns were analyzed to compare the extent to which LMIC PIs and Co-PIs 

c-authored publications with other LMIC researchers with the extent to which partners co-

authored publications with other HIC researchers. This type of analysis served as a proxy for 

solidarity because solidarity refers to the extent to which partnerships support interactions 

between LMIC researchers as well as interactions between HIC researchers. Interaction is said to 

support researchers to better adapt knowledge to local contexts and to resist domination by one 

group of researchers. If solidarity is not practiced, publications will be authored alone or co-

authored by LMIC PIs and Co-PIs with only their partners and/or other HIC researchers, or 

conversely, by partners with only LMIC PIs and Co-PIs and/or other LMIC researchers. On the 

other hand, if solidarity is practiced, publications will be co-authored by LMIC PIs and Co-PIs 

with other LMIC researchers or by partners with other HIC researchers. In other words, LMIC 

PIs and Co-PIs and partners will not be isolated from other LMIC or HIC researchers on 

publications.  

Measuring the presence of solidarity on publications involved several steps. First, every 

author on every publication was coded based on their country affiliations. They were coded as 

being affiliated with a country based on four income-level categories: low, lower-middle, upper-

middle, or high. Next, the LMIC PIs, Co-PIs, and partners were identified and coded as either 

being LMIC PIs and Co-PIs or partners. Then, co-authorship structures on all publications were 

examined and codes based on different co-authorship structures were developed. A total of four 

co-authorship structure codes were developed for use in comparative analyses (Table 3). All co-

authorship structures focused on whether LMIC PIs and Co-PIs or partners co-authored 

publications with other LMIC researchers or HIC researchers. They did not consider whether 

LMIC PIs and Co-PIs or partners co-published with researchers from different income-levels, 
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such as partners co-authoring a publication with LMIC researchers. This is because solidarity 

refers specifically to the extent of interactions among same country or same income-level 

researchers.  

Table 3  

Co-authorship Structure Codes and Descriptions 

Co-authorship Structure Description of Co-authorship Structure 

Publication with researchers from same country 

LMIC PIs and Co-PIs and partners co-authored a 

publication that involved researchers from their 

same country. This could be researchers from their 

same institution or other institutions in their 

country. On these publications, no other LMIC 

researchers in the case of LMIC PIs and Co-PIs and 

no other US/HIC researchers in the case of partners 

were involved. 

Publication with other country LMIC or HIC 

researchers  

LMIC PIs and Co-PIs and partners co-authored a 

publication that involved other country LMIC 

researchers in the case of LMIC PIs and Co-PIs or 

other country HIC researchers in the case of 

partners. No researchers from their own countries 

were involved.  

Publication with own country and other country 

LMIC or HIC researchers 

LMIC PIs and Co-PIs and partners co-authored a 

publication that involved researchers from their 

country and researchers from other LMICs in the 

case of LMIC PIs and Co-PIs or from other HICs in 

the case of partners.  

Publication without same country or other country 

LMIC or HIC researchers 

LMIC PIs and Co-PIs and partners authored a 

publication with no researchers from their same 

country or other LMICs in the case of LMIC PIs 

and Co-PIs or HICs in the case of partners. These 

publications could have been solo authored or co-

authored with only other income-level researchers. 

For example, an LMIC PI co-authored a publication 

with only their US partner and other US 

researchers.   

 

Utilizing these codes, the number and proportion of times that publications involving 

LMIC PIs and Co-PIs and the number and proportion of times that publications involving 
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partners had these co-authorship structures were calculated for all publications. Like with the 

above analyses, LMIC PI and Co-PI data were further disaggregated by income level, and the 

number and proportion of times that publications involving low-income country, lower-middle 

income country, and upper-middle income country PIs and Co-PIs had these co-authorship 

structures were also calculated.  

The final step of the process to examine the extent of solidarity on publications involved 

utilizing chi-square tests to compare the proportions of LMIC PIs’ and Co-PIs’ publications with 

each co-authorship structure with the proportions of partners’ publications with each co-

authorship structure. First, LMIC PIs and Co-PIs were treated as a group, and the total proportion 

of publications on which LMIC PIs and Co-PIs co-published with other LMIC researchers was 

compared to the total proportion of publications on which partners co-published with other HIC 

researchers. Following this, the total proportion of publications on which LMIC PIs and Co-PIs 

did not co-publish with other LMIC researchers was compared to the total proportion of 

publications on which partners did not co-publish with other HIC researchers. Then, chi-square 

tests were performed to compare the proportions of LMIC PI and Co-PIs’ publications with the 

proportions of partners’ publications for the other three co-authorship structures described above: 

1) publication with researchers from same country, 2) publication with other country LMIC or 

HIC researchers, and 3) publication with own country and other LMIC or HIC researchers. 

Finally, after these analyses were completed, using the disaggregated LMIC PI and Co-PI data, 

chi-square tests were performed to make the same comparisons as above between the proportions 

of publications for low, lower-middle, and upper-middle income PIs and Co-PIs and the 

proportion of publications for partners.  
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Bibliometric Country-level Analyses 

 
As with the program-level analyses, the country-level analyses were performed to 

determine the extent to which equity, solidarity, and participation were evident in PEER 

supported publications. However, at this level, analyses focused on representation of countries 

on publications, on countries’ positions on publications, and on the connections between 

countries on publications. These analyses were included in this study due to the high number of 

researchers who authored PEER supported publications and were not listed as participants in the 

PEER program. Moreover, many of these researchers played important roles on publications 

serving as corresponding authors on 49% of all publications which had corresponding authors 

listed. Thus, PEER supported publications involved collaborations with more than just program 

participants, and the country-level analyses incorporated the positions of these other researchers 

on publications into the study findings.  

At the country-level, several social network analysis methods were utilized in addition to 

an analysis of corresponding authorship patterns. Data from these analyses were interpreted in 

relation to countries or group of counties’ positions in global science, or more specifically 

whether the global hierarchy of science was reinforced or challenged by the positions of 

countries or groups of countries on PEER supported publications. Special attention was paid to 

the US’ position on publications as the PEER program is funded by the US government, and as 

such, it may give more power, influence, and opportunities to US researchers compared to 

researchers from any other country and help advance the US’ position in global science more so 

than any other country. Like with the program-level analyses, data were examined for each 

country and for countries grouped by income-level when appropriate to determine whether 
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groups of countries positions were reinforced or challenged compared to other groups of 

countries.  

Country Co-authorship Network Map of PEER Supported Publications. Prior to 

quantifying and analyzing country-level data, a network map was created using bibliometric co-

authorship data for the 563 PEER supported publications. This was done to help visualize 

countries’ positions within the PEER supported knowledge network and to better understand 

connections between countries on PEER supported publications. This data provides a 

background for later data analyses, which quantify and further analyze representation and 

collaboration patterns among countries.  

The network map was created using a valued adjacency matrix in which each cell 

represented the number of times that researchers from two given countries co-authored a PEER 

supported publication. The network map was created using VOSviewer (van Eck & Waltman, 

2020). VOSviewer was selected because it has several built-in network map layout features that 

allow one to more easily understand a country’ position in a network as well as the patterns of 

ties between countries in a network. These include the ability to scale node sizes based on set 

criteria, to normalize ties between countries in a network to better visualize strength of ties 

between countries, and to visualize clusters of countries, or groups of countries that have a 

higher number of connections to each other and fewer connections to other countries in a 

network. The network map was interpreted to describe the countries represented on the most 

publications, the country or countries with the most connections to other countries, the countries 

with researchers who co-authored the most publications, and patterns of clustering among 

countries. 
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Country Representation on PEER Supported Publications. After analyzing the 

network map, country representation on publications was examined. Country representation 

served as a proxy for mutuality’s value of participation. Countries with researchers who authored 

more publications had higher levels of participation on PEER supported publications.  

To examine participation among countries on PEER supported publications, the total 

number and proportion of times a country was represented by researchers on publications was 

calculated. Next, all countries were coded according to their income-levels, and representation 

on publications was calculated based on country income-levels. Thus, the total number and 

proportion of times that LMIC researchers as a group and HIC researchers were represented on 

publications were calculated. Additionally, LMIC data were disaggregated into three separate 

income-levels, low, lower-middle, and upper-middle, and the total number and proportion of 

times that researchers from each income-level authored publications were calculated. 

Utilizing these data, several chi-square tests were conducted to make comparisons 

between individual countries and groups of countries. First, all countries proportions of 

publications on which they were represented were compared to the proportion of publications on 

which US researchers were represented. These comparisons provided insight into whether US 

researchers participated in more publications and had more opportunities to influence knowledge 

production than other country researchers. Next, comparisons were made between different 

income-levels. The proportion of publications on which LMICs as a group were represented was 

compared to the proportion of publications on which HICs were represented. Then, using the 

disaggregated LMIC data, the proportions of publications on which low-income, lower-middle 

income, and upper-middle income countries were represented were compared to the proportion 

of publications on which HICs were represented. These comparisons were made to determine if 
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researchers from different income-level countries were equally represented on publications or 

whether certain groups of countries were more represented and had greater opportunities to 

influence knowledge production and dissemination. 

Country-level Corresponding Authorship Patterns on PEER Supported 

Publications. Following the analysis of country representation, corresponding authorship data 

was reanalyzed to examine evidence of mutuality’s values of equity and participation at the 

country-level. As with the project-level analyses, co-authorship served as a proxy for decision-

making on and contributions to publications. However, at the country-level, the analyses focused 

on the country affiliations of corresponding authors as opposed to their status as PEER program 

participants.  

To analyze corresponding authorship, first, the total number and proportion of times a 

given country had a researcher who served a corresponding author was calculated. Then, 

corresponding authors were coded according to their country income-levels. They were coded as 

either being affiliated with an institution in a low-income country, lower-middle income country, 

upper-middle income country, or high-income country. Next, for each of these categories, the 

total number and proportion of times researchers from each of the categories served as 

corresponding authors were calculated. The total number of PEER supported publications with 

corresponding authors, 522, was utilized as the denominator to measure a country’s or group of 

countries’ overall influence over the knowledge produced and disseminated through the PEER 

program. 

Next, chi-square tests were conducted to analyze corresponding authorship patterns 

between individual countries and groups of countries. First, chi-square tests were performed 

comparing the proportion of corresponding authors for each country with the proportion of 
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corresponding authors from the US. Then, the proportion of publications on which LMIC 

researchers as a group were corresponding authors was compared to the proportion of 

publications on which HIC researchers were corresponding authors. Finally, using disaggregated 

LMIC data, the proportion of publications on which low-income country, lower-middle income 

country, and upper-middle income country researchers served as corresponding authors were 

compared with the proportion of publications on which HIC researchers served as corresponding 

authors. 

Country-level Co-authorship Patterns on PEER Supported Publications: Individual 

and Group Degree Centrality. After examining representation and corresponding authorship 

patterns, co-authorship patterns between countries were examined. The first way co-authorship 

patterns were analyzed was to determine which countries or groups of countries were the most 

connected to other countries in the network. These analyses served as proxies for mutuality’s 

value of participation on publications. However, unlike the representation analysis above, these 

analyses provide insight into the extent to which researchers from different countries or groups 

of countries collaborate with researchers from other countries.   

To do this, countries’ degree centralities were calculated. Degree centrality is a measure 

of the total number of ties that an actor or group of actors has to other actors in a network. It is a 

useful measure to analyze the amount of influence that one actor or group of actors may have in 

a network (Yang et al., 2017). An actor or group of actors with more ties to other actors has more 

opportunities to directly influence other actors in the network (Yang et al, 2017). In this study, 

countries or groups of countries with ties to the most other countries were interpreted as having 

greater opportunities to influence knowledge produced by researchers from other countries, and 
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thus, researchers from these countries were considered more influential than those from other 

countries.  

Two individual country degree centrality measures were calculated using a dichotomized 

adjacency matrix of co-authorship between countries on PEER supported publications in which a 

1 represented two countries that had researchers who co-authored a publication and a 0 

represented two countries that did not. First, individual country degree centrality was calculated 

to provide the number of countries to which a given country has ties (Yang et al., 2017). Next, a 

normalized individual degree centrality measure was calculated to determine the proportion of 

other countries in a network to which a country has ties (Yang et al., 2017). It was calculated by 

dividing the number of countries to which a country has ties, or degree centrality, by the sample 

size minus 1 (Yang et al., 2017). Then, utilizing normalized degree centrality, chi-square tests 

were conducted to compare the US’ normalized degree centrality, or the proportion of countries 

to which the US had ties, with all other countries’ normalized degree centralities.  

Extending the concept of individual degree centrality at the individual country level to 

the group level, group degree centrality measures for income-level groups were calculated and 

compared. Group degree centrality was calculated using the dichotomized adjacency matrix of 

co-authorship between countries on PEER supported publications. Specifically, two group 

degree centrality measures were calculated for five income-level groups: LMICs as a group, 

HICs, low-income countries, lower-middle income countries, and upper-middle income 

countries. First, group degree centrality was calculated to determine the number of non-group 

countries to which group members had ties (Everette & Borgatti, 1999). For example, in this 

study, group degree centrality for HICs is the number of countries to which HICs had ties that 

are not HICs. Then, normalized group degree centrality was calculated by dividing the group 
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degree of a given group by the number of non-group countries to which it could have had ties 

(Everette & Borgatti, 1999). Once completed, utilizing normalized group degree centrality, chi-

square tests were conducted to compare the normalized group degree centrality measures. 

LMICs normalized group degree centrality was first compared to HICs’ normalized group degree 

centrality. Then, using disaggregated LMIC data, low-income, lower-middle income, and upper-

middle income countries’ normalized group degree centralities were compared to HICs’ 

normalized group degree centrality. 

Country-level Co-authorship Patterns on PEER Supported Publications: 

Probability of Within and Between Groups Ties for LMICs and HICs on PEER Supported 

Publications. After analyzing the degree centrality of countries and groups of countries, the 

second way that co-authorship patterns were analyzed was to analyze the differences in patterns 

of ties within and between groups of countries based on income-levels. These analyses served as 

measures of the presence of solidarity on PEER supported publications by providing information 

on the extent to which researchers from the same country income-levels or different country 

income-levels co-authored publications.  

To examine differences in patterns of ties within and between groups of countries, the 

social network analysis concept of homophily and measures associated with it were employed. 

Homophily is the concept that people tend to associate with others who are like them compared 

to those who are different (McPherson et al., 2001). In network analysis, this means that ties 

between people, or nodes, tend to exist between people with similar sociodemographic, 

behavioral, and intrapersonal characteristics (McPherson et al., 2001). Several measures have 

been developed to determine the extent to which there is a tendency toward within group ties in 

social networks.  
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The most applicable to this study is the structural blockmodel of differences in group tie 

density (Hanneman & Riddle, 2021). Group tie density is the measure of how many ties exist 

between group members compared to the total number of possible ties that could exist between 

group members in a network (Hanneman & Riddle, 2021). Specifically, the structural 

blockmodel measures how ties between members of one group in a network compare to ties 

between members of other groups or ties between members of different groups within a network 

(Hanneman & Riddle, 2021). Utilizing a regression model, it provides measures of the 

probability of a tie between members of groups within a network compared to the probability of 

a tie between members of a reference group from the same network (Hanneman & Riddle, 2021).  

For this study, the structural blockmodel provides insight into the probability of a tie 

being formed between researchers from the same or different country income-levels, such as a 

publication that includes one upper-middle country researcher and one low-income country 

researcher, being statistically significantly different than the probability of a tie being formed 

between two high-income country researchers from different countries. Thus, the model can help 

to answer the question: is there evidence of the principle of solidarity based on whether there is a 

greater or equal probability in the presence of ties between researchers from LMICs compared to 

the probability in the presence of ties between researchers from HICs?  

Two structural blockmodels were run using the same PEER supported publication 

country co-authorship dichotomized adjacency matrix utilized to measure degree centrality 

above. Both blockmodels were run utilizing the probability of the presence of ties between 

different country HIC researchers as the reference in the regression models. However, the first 

model analyzed differences in the probability of within and between group ties for LMICs and 

HICs when treating LMICs as a single group, and the second model analyzed differences in the 
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probability of within and between group ties for LMICs disaggregated by income-level and 

HICs. Thus, the first model included just two groups of countries, and the second model included 

four groups of countries: 1), low-income 2) lower-middle income, 3) upper-middle income, and 

4) high-income. 

A Country’s Overall Position on PEER Supported Publications: Representation, 

Corresponding Authorship, and Normalized Degree Centrality. While the different measures 

used in the country-level analyses provide quality insights into the extent to which the different 

values of mutuality were practiced, they measure different aspects of a country’s positions on 

publications, i.e., greater roles in decision-making versus simply participating on more 

publications, and no single measure captures a given country’s position perfectly. Additionally, 

countries can perform differently on different measures possibly overrepresenting or 

underrepresnting their positions on publications. Thus, the final analysis attempted to 

simultaneously consider how different measures come together to provide a clearer picture of a 

country’s position on PEER supported publications. To do this, the total number of times a 

country was representated on a publication, a country’s normalized degree centrality, and a 

country’s proportion of corresponding authors were graphed together. Then, the countries 

positions on the graph were examined in relation to the average number of publications per 

country, the average normalized degree centrality, and the average proportion of corresponding 

authors per country.  
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Chapter 4: Analayses of PEER program participant interviews  

 

This chapter reports on the findings from interviews with PEER program participants. 

The chapter beings by presenting information about participants’ motivations for applying for 

PEER program funding and why they chose to apply for funding with their partners. Then, 

utilzing the experiences of the interview participants, the chapter discusses the extent to which 

mutuality’s values of equity, autonomy, solidarity, and participation were practiced as part of 

PEER program projects. Next, the chapter presents information on participants’ perceptions of 

capacity development, one of the stated goals of the PEER program. Data are presented in 

relationship to the STHC conceptual model, and capacity development is considered in terms of 

an enhanced capacity to engage in the current PEER project. Data are also presetned related to 

whether there is any evidence of a relationship between the practice of mutuality’s values and 

capacity development in program participants. Lastly, the chapter examines participants’ 

perceptions about the global distribution of scientific capabilities. Data are examined to 

determine whether perceptions support or challenge a global hiearchy in scientific capabilities 

and also how percpetions may have influenced partnership practice and the percevied benefits of 

partnerships for capacity development.    

Participant Motivations for Seeking PEER Funding 

  

 Based on the interviews with LMIC PIs and Co-PIs and US partners, there were two 

primary motivations why participants sought PEER funding. The first primary motivation for 

applying for a PEER grant was that it was a funding opportunity for research in areas that 

aligned with the participants’ research interests. LMIC PIs and Co-PIs indicated that one of their 

responsibilities as researchers is to actively seek out funding opportunities. Because of this, they 

actively seek out grants from both domestic and international sources that will allow them to 
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fund their projects and pursue their lines of research. In this case, the PEER program represented 

a funding opportunity that would allow them to continue researching topics in which they were 

interested. For instance, a PI from Tanzania explained how the PEER aligned with his area of 

interest, so he pursued a grant: 

The motivation, I think it was nothing than the interest of the funding itself…The 

advantage I exploited was the chance of being funded especially for the topics which we 

were hunting to be funded, which is dealing with the pollution problems in my 

country…Increasingly, many projects were focusing on climate change, climate change, 

climate change, almost masking other fields of environmental study. When we saw this 

one focusing on pollution problem, then we say this is an opportunity. (PI Tanzania) 

Similarly, in addition to the desire to obtain funding to pursue topic areas of interest, 

some participants indicated that they were also motivated by the opportunity to engage in new 

areas of research that they had not previously pursued. In these cases, participants were 

interested in moving away from primarily engaging in basic research describing a phenomenon 

to more of an applied approach linking the production of knowledge to solving real-world 

development issues. Participants felt that the focus of the PEER program allowed them to do 

this, and thus, pursued a PEER grant. This desire to engage in both types of research, basic and 

applied, was found in both LMIC PIs and Co-PIs as well as US partners. For example, a PI from 

Brazil discussed her interest in a PEER grant because it would allow her to apply academic 

knowledge to solve real-world problems: 

One of the main things that I thought was interesting was the idea of applying the results 

we had in research on genomics and biodiversity to a problem that was very important at 

that moment, for the development of Amazonian region. So, I thought the focus of the 
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program on finding solutions and applying academic knowledge to policy making was 

something that I was I wanted to do for a long time, but usually, the structure of the 

grants, they are not mixed…They are basic research or applied research. (PI Brazil) 

 The second primary motivation for pursuing a PEER grant was the opportunity that it 

provided for LMIC PIs and Co-PIs and US partners to collaborate on a research project. In these 

cases, there was a previously established relationship between the LMIC PIs and Co-PIs and the 

US partners, and the PEER program allowed them to start a research project together or to 

advance a current project by incorporating an applied component. Regarding the former, the 

LMIC PIs and Co-PIs and US partners had met in the past and were interested in collaborating 

but had not yet done so. In these situations, the PEER program facilitated the opportunity for 

them to embark on a joint research project. Regarding the latter, LMIC PIs and Co-PIs and US 

partners had a long-standing working relationship, and both recognized the PEER program as an 

opportunity to expand their current research projects or build on the findings of past projects. In 

these cases, the PEER funded portion of the work was applied and had a community engagement 

focus. To illustrate, a US partner explained that the PEER grant allowed her and her LMIC 

partner to expand upon their prior work together:   

We both recognized the need for community education participation and organization to 

make this tsunami project evacuation work...This is one of the things that we both saw 

that was missing in the response to the 2004 Tsunami. And part of our joint project grew 

out of the preliminary field study I had done in Indonesia following the 2004 Tsunami, 

and [LMIC PI name] was with me in [city name]. So we both saw what was needed and 

one part was the electronic networks, both on land and undersea and the other part was 

the organizational neighborhood networks. (US Partner, PI county Indonesia) 
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In many cases, these two motivations co-existed; there was a desire to obtain funding to 

pursue topic areas of interest in collaboration with a previously known colleague. However, in 

most of the cases, LMIC PIs and Co-PIs did not articulate the motivation to engage in a research 

project with a particular partner. Their primary motivation was the funding opportunity, and the 

main reason why they sought out a partner was because the grant required it. As one PI from 

Indonesia stated, “So actually, from the beginning, I never have contact with my collaborators. 

So, what I did when, because one of the PEER requirement is that we have to have collaborator 

from US partner, who has active grant from a US granting agency.” In such circumstances, 

LMIC PIs and Co-PIs contacted a US researcher and asked if they would be willing to 

collaborate on the PEER project based on their perception of the US partner’s expertise, and 

there was no prior working relationship as well as a lack of familiarity between the researchers. 

In moving forward in this chapter, it is important to be aware of these differing motivations in 

participants for seeking out PEER funding and what impact no prior relationship may have had 

on the quality of the partnerships in terms of knowledge production and capacity building.  

Evidence for Mutuality in PEER Program Partnerships 

  

Galtung’s concept of mutuality (1980) represents an alternative approach to coercive 

imperialistic practices in research partnerships. It is an approach to interactions between HICs 

and LMICs meant to counter a long history of exploitation and domination that has characterized 

these interactions for hundreds of years (Galtung, 1975). Mutuality consists of four values: 

equity, autonomy, solidarity, and participation, and the presence or absence of these four values 

indicates the extent to which a partnership may or may not be mutually beneficial for different 

parties involved. This section will relate the interview participants’ experiences to each of the 
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four values of mutuality to determine the extent to which mutuality was practiced in partnerships 

and the impact this may have had on the success of partnerships to achieve their goals.  

Equity 

Equity refers to cooperation in which the aims of the partnership and structure of the 

partnership are jointly agreed upon by all partners involved (Galtung, 1980; Hayoe, 1989). It 

means that the terms of the partnership are not imposed on certain partners by others. In terms of 

the PEER projects, data was collected on project initiation and project planning between LMIC 

PIs and Co-PIs and US partners. The conversations with participants provided a glimpse into the 

extent to which partners were involved in the planning process and were able to influence the 

direction of the projects.  

Based on the interviews, there was active participation in project planning by both the 

LMIC PIs and Co-PIs and US partners. Generally, the LMIC PIs and Co-PIs initiated the 

projects, and this was especially true in cases in which there was no prior relationship between 

the partners. LMIC PIs and Co-PIs became aware of and interested in the PEER program, and 

they identified the topic to be investigated and reached out to their US partner. On the other 

hand, when there was a prior working relationship, project initiation occurred in two ways. First, 

there were instances in which the LMIC PIs and Co-PIs and the US partners initiated the projects 

in tandem based on their prior working experience. Second, there were instances in which the US 

partners introduced the PEER project to the LMIC PIs and Co-PIs or initiated the project and 

sought out local partners with which to work. For example, one US partner discussed how he 

approached a local university with which he was working to apply for a PEER grant: 

I heard about the program. I can't remember how or when, but I heard about it, and I 

made some contacts to find out about it. And then I approached the local university 
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because we were doing some work with them. It was an opportunity like to expand our 

work and get them more involved. (US Partner, PI country Dominican Republic) 

While most projects were initiated by the LMIC PIs and Co-PIs, US partners played an 

important role in helping to develop the projects and make them successful. In nearly every case, 

the LMIC PIs and Co-PIs and US partners collaborated on developing the grant proposal. Many 

described the collaboration as a back-and-forth process to improve the proposal and make it 

highly competitive. Typically, the LMIC PIs and Co-PIs developed an initial study design for the 

project, and then they sought US partners’ feedback on their study. In many situations, US 

partners provided valuable insights related to their areas of expertise, and they were able to give 

feedback on the methods and techniques to collect and analyze data. This was especially true 

when the LMIC PI and Co-PIs did not have expertise in a particular area that was included in the 

project. For instance, a PI from Brazil discussed how his US partner helped provide direction for 

an aspect of the project he knew little about: 

I had a huge contribution of all my partners, okay. Especially on the because basically, 

the proposal is, is split into parts. Like one, one part of the group will look at the flux of 

of the gas in different environments, and the other part of the group would look at the 

microbes, DNA extraction and description of those microbes in the soil. So, I basically 

didn't know much about the microbe and [US partner name] and other, the other 

colleagues, they did help me a lot on that. (PI Brazil) 

In sum, the data on project initiation and planning clearly indicates that the PEER 

partnerships involved a process of joint project development. In no case were the LMIC PIs and 

Co-PIs not involved in the planning process. This makes sense as the PEER grants are designed 

to support LMIC researchers, and LMIC researchers are the individuals who apply for the PEER 
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grant. Furthermore, one could even argue that the US partners were less involved and had less 

influence over the planning process compared to the LMIC PIs and Co-PIs. This is because the 

LMIC PIs and Co-PIs took the lead on writing the proposals and the US partners tended to 

provide feedback and suggestions on project ideas. Thus, there was no evidence of domination 

by US partners, and the data indicate the practice of equity was common in PEER program 

partnerships.  

Autonomy 

Autonomy describes mutual respect between partners in which all partners have an 

interest in learning about the cultural values, norms, and ways of knowing and doing of all 

partners involved in the partnership. Autonomy establishes that all partners ways of knowing and 

doing are valuable and should be respected. In the case of the PEER projects, data was collected 

to uncover the ways in which different partners’ knowledge was respected and incorporated into 

the projects.  

It is clear from the above discussion on the value of equity that the US partners’ 

knowledge of research methods and data analysis techniques were highly respected and valued 

by the LMIC PIs and Co-PIs. The LMIC PIs and Co-PIs indicated that this knowledge and 

expertise was the main benefit that partnering provided to them. In many cases, the LMIC PIs 

and Co-PIs acknowledged that their US partners were more knowledgeable about methods and 

data analysis techniques, and they were open to incorporating these methods and techniques in 

their own work as they deemed them valuable for the success of the research projects. For 

example, one LMIC PI discussed how his US partner suggested a newer technique to sample 

data that he had not used before: 
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So, I was like proposing a grab sample, but when after I mention one and we start to 

prepare this proposal, she said, no, there is a new type of sampling collection, we call it 

[unintelligible technical jargon]. And for me, it was like the first time for this. I've read it 

like quickly in the literature, but I didn't like, I wasn't aware of this process until after I 

meet [US partner name]. (PI Jordan) 

This openness from LMIC PIs and Co-PIs to input from US partners and the valuing and 

respecting of the knowledge and skills partners brought to the table was evident in almost all the 

LMIC PIs and Co-PIs interviewed.  

Likewise, based on the interviews with the US partners, it was also clear that they 

respected and valued the knowledge and skills brought to the projects by the LMIC PIs and Co-

PIs. These knowledge and skills included not only disciplinary knowledge but also knowledge of 

the local research context. This knowledge of the local research context included knowledge of 

local languages and cultures, an understanding of the needs of the local populations, knowledge 

of the local environment and environmental conditions, knowledge of how to effectively interact 

with local stakeholders, and knowledge of how to adapt and use local resources to promote 

project success. US partners acknowledged the expertise and ingenuity of the LMIC PIs and Co-

PIs to manage the research and find solutions to problems that emerged. Further, they trusted and 

sought out the knowledge of the LMIC PIs and Co-PIs as well as local stakeholders throughout 

the research process to conduct the research more effectively. For instance, one US partner 

indicated that he and his partner welcomed the suggestions from local stakeholders to conduct 

their experiments more effectively: 

I think you can be very motivational in simple ways, by simply, you know, helping 

people understand how important their knowledge and perspectives are. And that was 
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true both in the field when we were doing experiments with fires, for example. You 

know, it was some of the local villagers that actually suggested we do something 

differently. And we did it that way. We all looked at each other. And I said to them, so 

what did you see different? And everybody was like, yeah, all saw the same thing, and 

that sort of encouraged them to sort of speak up. (US Partner, PI country Mali) 

 Together, these data show that there was evidence that both LMIC PIs and Co-PIs and 

US partners valued and respected and were open to the knowledge that their partners brought to 

the partnership. There was no evidence that LMIC PIs and Co-PIs or US partners felt their 

knowledge was not valued and their input was not fully considered. In general, LMIC PIs and 

Co-PIs valued the input from US partners to strengthen their research and incorporate up-to-date 

techniques, while US partners valued both the disciplinary knowledge of the LMIC PIs and Co-

PIs and their knowledge and skills associated with the local research context that helped ensure 

the success of the projects. The latter, knowledge and skills associated with the local research 

context, was especially true for partners that had prior working experience.  

Solidarity 

Solidarity refers to the networks of interactions that exist amongst participants within 

partnerships that better allow partners to reinterpret knowledge being introduced by their 

counterparts and to appropriately adapt the knowledge to the local context. These interactions 

include interactions amongst participants in traditionally less dominant positions within 

partnerships; for example, interactions amongst LMIC researchers within HIC and LMIC 

research partnerships. They also include interactions between researchers and other stakeholders, 

such as government agencies or local community members. Regarding the PEER projects, data 

was collected to learn more about the roles and responsibilities of project team members to 
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provide insight into who was involved in projects. Moreover, data was also collected to learn 

more about how partners networks developed as part of the PEER project to determine if they 

connected with others in their country or region.  

 Overall, there was ample evidence of solidarity as part of the PEER projects. For LMIC 

PIs and Co-PIs, in every situation except for one, the participants indicated that they collaborated 

with individuals from their institutions or other institutions in their country. In some cases, these 

were professional colleagues, and in other cases, these were undergraduate and graduate 

students. In fact, some LMIC PIs and Co-PIs indicated that the PEER program allowed them to 

fund graduate students to participate on the project. These professional colleagues and students 

played important roles in the success of projects. They were instrumental in helping develop the 

grants and carry out the research involved. For example, in one case, the collaboration with an 

in-country colleague made it possible for the PI to expand her area of research and incorporate 

applied elements: 

I had a partnership here with another researcher who works in these other fields, that is 

environmental impact assessment, and actually writing the grant with him was the most 

important because… I needed someone from the other field, so that I could make the 

proposal intermediate between this evolution and biogeography and policymaking. (PI 

Brazil) 

Beyond collaboration with other in-country colleagues, PEER funding also supported 

collaborations between researchers from different countries in the same region. These 

collaborations were generally formed to help address transborder issues. The LMIC PI and Co-PI 

that were interviewed from the same project engaged in a project that involved researchers from 

three countries in Southeast Asia. In this case, each group of researchers had a particular 
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expertise that they combined to collected data and conduct experiments. Further, an LMIC PI 

from Vietnam indicated that she collaborated with researchers from four other Southeast Asian 

countries. These projects focused on issues in the Mekong River Basin, which flows through five 

countries in the region. Thus, LMIC PIs and Co-PIs were not isolated on PEER projects but 

instead were actively collaborating with both in-country and other country colleagues.  

 In addition to connections with colleagues who participated in the research projects, 

LMIC PIs and Co-PIs indicated that they actively engaged with various stakeholders including 

government officials, community members, and private industry as part of their projects. In some 

cases, LMIC PIs and Co-PIs were sharing the knowledge they generated from their research to 

inform policy, while in other cases, they were trying to understand how the science they were 

doing can best serve their country or the communities in which they were working. For instance, 

one PI from Jordan explained how he and his team met with government officials to discuss the 

implications of their research:   

We provide, like, our best knowledge for our private sector and the governmental sector, 

you know, and actually, from our findings in this, from this project, we send this strong 

messages for the water minister and environmental ministry to change a little bit in their 

policies regarding the wastewater and the reuse of the wastewater. Actually, we meet the 

minister of environment, and he did ask us to please provide us with some solution to 

minimize these pharmaceuticals in our treated wastewater. (PI Jordan) 

In addition to evidence of solidarity with LMIC PIs and Co-PIs, there was also evidence 

of solidarity with US partners. Like with the LMIC PIs and Co-PIs, in all but one case, the US 

partners discussed collaborating with other US researchers or HIC researchers on their projects. 

In most cases, the collaborators were PhD students who played a role in training activities or 
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assistance with data processing. In other cases, the collaborators were fellow researchers who 

either were officially part of the project or were asked to assist with the project due to their 

expertise. For example, one US partner did not have expertise needed for some portions of the 

project, so he reached out to other researchers he knew to assist with training the LMIC PI on 

how to use certain equipment and process data:  

And so, you know, she helped us figure out what instruments we would need. And she 

helped us specify that and put that into the proposal properly. You know, she agreed to 

help you know, him as he's getting, learning to use it. He came over to her lab and spent a 

week in her lab on the same instruments before they were even delivered to his lab. (US 

Partner, PI country Tanzania) 

In sum, these data demonstrate the presence of solidary for both LMIC PIs and Co-PIs 

and US partners. These researchers were not isolated in working on their PEER projects, and 

they were able to involve many others that ultimately strengthened their ability to produce 

knowledge and make the knowledge produced more impactful. LMIC PIs and Co-PIs were much 

more connected to a diverse group of other individuals throughout the process compared to US 

partners; however, US partners were able to incorporate colleagues that extended the impact of 

their work and exposed others to new knowledge, especially in the case of PhD student 

involvement. 

Participation 

Participation refers the extent to which participants are actively involved in decision-

making processes throughout the partnership and can influence a project. It also describes the 

extent to which all partners are involved in different tasks associated with the research 

partnership. Further, it describes the extent to which partnerships provide opportunities for 
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knowledge and techniques to be shared among participants. Regarding the PEER projects, data 

were collected to learn more about decision-making processes throughout the life of the grant as 

well as the roles and responsibilities of the partners to determine how active they were in helping 

the project achieve its goals.  

Beginning with decision-making, all interview participants indicated that the LMIC PIs 

and Co-PIs were primarily responsible for decision-making throughout the research process. 

These decisions ranged from day-to-day research operations, such as when to collect samples or 

where to collect samples, to adjusting projects due to unforeseen circumstances, such as global 

pandemics or political conflicts. Interview participants stated that LMIC PIs and Co-PIs led the 

projects in every regard, and the US partners played more of a consultative role. For the most 

part, LMIC PIs and Co-PIs communicated with US partners about project implementation at 

different intervals, and US partners provide input to help the LMIC PIs and Co-PIs make 

decisions; however, final decisions always rested with the LMIC PIs and Co-PIs. Thus, though 

the LMIC PIs and Co-PIs were responsible for decision-making, US partners were not excluded 

from the process as LMIC PIs and Co-PIs sought their input throughout the projects to varying 

degrees. For example, a Co-PI from Thailand described how the local partners made decisions 

and sought out guidance from their US partner:  

I think we do a group consensus that you know, but the main decision-making is going to 

be led by the PI and partner here. So, but the US partner is more likely, advise and give 

guidance and you know, but they are not really influence on the decision, but rather than 

give more guidance, you know, in the project implementation, you know, they give the 

suggestion like option 1,2,3, or 4. And then it's up to, to our team here at, at the country, 

you know, to discuss among the partners and make a group decision. (Co-PI Thailand) 
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The decision-making structure makes sense also when considering the roles and 

responsibilities of the partners on the projects. According to interview participants, LMIC PIs, 

Co-PIs, and their in-country teams were responsible for doing nearly all the data collection and 

much of the data analysis and write-up. Few participants indicated that the US partners played a 

role in the data collections process. Moreover, in nearly every case, LMIC PIs also managed 

project finances and decided how money would be allocated throughout the project. In fact, 

almost no US partner had any role in financial management, and they did not receive any form of 

compensation for participating in the PEER program. Thus, LMIC PIs and Co-PIs were engaged 

in every aspect of the research process compared to US partners who played less central roles. 

The extent of the LMIC PIs and Co-PIs involvement positioned them as leaders of the projects 

and the more knowledgeable partner in terms of the needs of the projects and the most 

appropriate ways to implement the projects.  

While US partners were less involved and played consultative roles, they did have 

important roles and responsibilities within the projects. They played an important role in 

conducting training activities for LMIC PIs and Co-PIs and their teams. These training activities 

typically related directly to the project itself, such as how to use certain equipment or how to do 

a particular type of analysis. Therefore, they helped ensure LMIC PIs and Co-PIs were able to 

successfully complete different aspects of the projects without needing the US partners do the 

work. US partners also played important roles in access to data and data analysis. In a few cases, 

US partners tapped into their networks to help LMIC PIs and Co-PIs procure samples to use in 

their analysis, and in other cases, they analyzed the data samples for the LMIC PIs and Co-PIs. 

Moreover, in some instances, they provided the LMIC PIs and Co-PIs access to data sets and 

trained them on methods to analyze the data. For example, one LMIC PI from Indonesia utilized 
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a data set generated by his US partner to investigate a phenomenon in Indonesia, and the US 

partner was able to give him inside information on the methods used:  

So, there are many things that I learned from him, especially about the data, so yeah, but 

by reading the materials, just reading the materials, I think it wasn't enough for me. So, 

something like the NMME, for example, they never publish like specific information 

about how they generate the output for specific locations, like in Indonesia. But from [US 

partner name], I can get information about this kind of things. (PI Indonesia) 

Together, these data indicate that there were differing levels of participation between 

LMIC PIs and Co-PIs and US partners. There was no evidence of exclusion of LMIC PIs and 

Co-PIs from decision-making or relegating them to specific tasks, such as data collection. 

Generally, US partners had less influence over the decision-making processes and were less 

involved in various aspects of the projects compared to LMIC PIs and Co-PIs. In fact, it was a 

lack of involvement from the US partners or lack of communication between partners that 

created the biggest challenges for the partnerships in relation to knowledge production and 

capacity development, which will be discussed in detail in the next section.  

The differences in participation seem to be due to the structure of the grant itself with 

LMIC researchers serving as the PIs and Co-PIs, which by their very title indicates they are the 

leaders on the grant. Also, as is explained in the PEER program description, the grant specifies 

that the LMIC PIs and Co-PIs will manage the financial aspects of the grant, which gives them 

the ability to decide on what to pursue or not pursue as part of the grant. Further, in some cases, 

the US partners were essentially volunteering their time to assist the LMIC PIs and Co-PIs on 

their projects. This was especially true in cases in which there was no prior working relationship 

between the LMIC PIs and Co-PIs and US partners. Thus, while the grant structure resulted in 
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LMIC PIs and Co-PIs playing very active roles in partnerships, it may have promoted unequal 

participation by US partners in some partnerships reducing partnerships effectiveness at 

promoting knowledge production and capacity development.  

Scientific Technical Human Capital and Research Capacity Development through the 

PEER Program  

 

 While analyzing the extent to which mutuality is practiced helps to understand the 

positions of partners in partnerships, it is also important to try to draw a connection between the 

practice of mutuality and the achievement of partnership objectives. If the values of mutuality 

are important to partnerships, they should contribute to partnership success. The PEER program 

website indicates that the program has two main goals: 1) to produce knowledge that can be 

applied to promote socio-economic development, and 2) to develop research capacity in LMICs 

(National Academies, 2021a). According to the website, the partnership model provides an 

opportunity to build the short-term and long-term capacity of researchers in LMICs through the 

transfer of knowledge and skills from partners to LMIC PIs, Co-PIs, and other stakeholders. 

However, as is discussed in the literature review, partner positioning, or the roles and 

responsibilities of partners in a research project, can influence the extent to which capacity 

development occurs. Therefore, the purpose of this section is to examine how the practice of 

mutuality’s values may have influenced the short-term capacity of researchers to complete the 

research associated with the PEER project13. The section will provide evidence on the different 

ways that LMIC PIs and Co-PIs and US partners perceived their capacity to engage in research 

 
13 While long-term capacity is also a goal of the PEER program, the interviews were unable to uncover the extent to 

which long-term capacity occurred. Long-term capacity refers to the ability to independently advance research in 

one’s field after the completion of the PEER program. One problem was the difficulty in isolating the experiences in 

the PEER program with other research experiences, and another problem was that some projects were still ongoing 

at the time of the interviews, so research after the project had not occurred. This does not mean that there was no 

evidence presented demonstrating long-term capacity development, it just means that the evidence was weak 

compared to short-term capacity development. Thus, the decision was made to focus on short-term capacity 

development because discussion about it occurred with all interview participants.  
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was strengthened as part of the PEER program utilizing the STHC conceptual framework 

(Bozeman et al., 2001). After presenting evidence of capacity development, the section will then 

discuss the extent to which there is evidence to argue that the practice or absence of mutuality’s 

values of equity, autonomy, solidarity, and participation supported or hindered capacity 

development in partners. While the PEER website does not discuss capacity development in US 

partners, if mutuality is practiced one can presume that US partners would also have 

opportunities to enhance their own capacities to engage in research through partnerships. Thus, 

this section will also discuss capacity development in US partners.  

Short-term Research Capacity of LMIC PIs, Co-PIs, US partners, and Other Stakeholders 

 

Recall that STHC is defined as an ever-changing set of internal and external resources 

that researchers possess and can utilize as they engage in knowledge production throughout their 

careers (Bozeman et al., 2001). These internal and external resources can be categorized as 

knowledge and skills, resources, and social network connections that researchers utilize to 

produce knowledge at any given point in their careers. Based on participant interviews, the 

PEER grants and the partnership structure associated with the PEER grants were instrumental in 

enhancing the capacities of LMIC PIs, Co-PIs, US partners, and other stakeholders to undertake 

the research projects though to varying degrees for each group.  

Knowledge and Skill Development. Interview participants indicated that partnerships 

provided LMIC PIs, Co-PIs, and their research teams with context skills useful for conducting 

PEER research projects. As is alluded to above, in many cases, US partners possessed 

knowledge and skill sets that were less developed or lacking in the LMIC PIs, Co-PIs, and their 

research teams. Therefore, the partnerships provided an opportunity for LMIC PIs, Co-PIs, and 

their research teams to learn and utilize the knowledge and skills of US partners in their research 
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projects. These skills included grant writing skills, data collection methods, data analysis 

techniques, how to use certain types of research equipment, and publication writing know-how. 

These skills complemented the existing skills of LMIC PIs, Co-PIs, and their research teams, and 

in many cases, they made it possible for LMIC PIs, Co-PIs, and their teams to do the proposed 

research. In fact, the research projects may have been proposed because the US partners had such 

knowledge and skills. Further, it was not always the case that the skills shared were advanced 

technical know-how, such as how to collect certain types of samples or analyze samples. In some 

cases, the knowledge and skills of the US partner were related to applying science to address 

real-world problems or linking science to public policy. For example, one PI from Peru discussed 

how his research in the past had primarily focused on producing basic scientific knowledge, but 

through collaboration, he was able to introduce an applied approach to his work:   

I was introduced to this focus of social ecosystems, which I before, I didn't know that 

existed. So, I mean, my background is physics. And it's the study of physics, but I, my 

mean, the social aspect of the country was not something I was studying. It was 

something I was not involved in. I did some politics because of the surrounding, I was 

always, let's say exposed to social phenomena. But working with the with [US partner 

name] was for the first time to see this from the glasses of research. How do you integrate 

the social aspects into the research you develop? (PI Peru) 

Knowledge and skill sharing was not unidirectional. US partners also acknowledged 

knowledge and skill development through partnerships. Regarding capacity development, they 

discussed knowledge and skill enhancement in relation to being able to link their research to 

address the needs of the local populations or incorporating a community engagement component 

into their research. US partners that discussed this were those that had prior working 
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relationships with their LMIC PIs and Co-PIs and the PEER grant was an extension of past or 

current work being undertaken by US partners. Like the Peruvian PI above, these US partners 

indicated that they generally engaged in theoretical, basic scientific research. Through 

partnerships, the LMIC PIs and Co-PIs helped expand the US partners’ knowledge of the local 

research context as well as helped establish local connections, which allowed the US partners to 

more effectively engage in applied research to solve local development issues. For instance, one 

US partner indicated that his partners provided him with a different perspective related to the 

needs of the local populations that he did not necessarily have even with numerous years of 

experience in the country:  

So, in a very simple way, it's like, I'm coming at it from a very, you know kind of 

theoretical, what causes the savannah to be what it is? Instead of coming about it from the 

perspective of, hey, how do we use this knowledge to better manage our environment? 

You know, how do we make Mali more productive? How do we meet the needs of people 

for various wood or agricultural products? And so that is a different perspective, and yet, 

and yet, I can learn a lot from it. (US partner, PI country Mali) 

 Beyond strengthening capacity through linking LMIC PIs and Co-PIs with US partners, 

interview participants also indicated that partnerships that included both LMIC PIs and Co-PIs 

enhanced the capabilities of those researchers to engage in research projects. In these cases, it 

was that each LMIC researcher had a particular area of expertise that they brought with them to 

the partnership. This meant that the research projects were able to investigate various interrelated 

topics, which would not have been possible for the LMIC researchers to do alone. For example, 

the LMIC PI and Co-PI from the same project that were interviewed discussed the different roles 
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and expertise of each team member, which made it possible for the team to undertake such a 

large project:  

Yeah, it's a combination of technical expertise…we are quite strong on water types of 

discipline, within our university, and one of the partners also has this kind of discipline 

that we will be joining together. And then we have fishery from our partner in Cambodia 

and our US partner…So we had a combination of skills. And networking, that's another 

one, because this project required strong networking, as part of capacity building, we and 

our partners were also quite strong in this regard. (PI Thailand) 

While in most cases knowledge and skill sharing occurred between partners, there were a 

few cases in which the extent of this sharing was not as much as expected by the LMIC PIs and 

Co-PIs. There were several LMIC PIs that discussed challenges associated with a lack of 

engagement from their US partners, which reduced the amount of knowledge and skill sharing 

they expected as part of the PEER partnerships and ultimately reduced the extent of their 

capacity development. In this regard, the US partners were less involved in planning and 

decision-making and had few roles and responsibilities in projects. In one case, an LMIC PI was 

asked to work with the US partner’s graduate student instead of collaborating with the US 

partner on data analysis issues, which was one way the PI perceived partnering with the US 

partner would be beneficial. While the LMIC PI felt she still was able to obtain the guidance 

needed, she felt the lack of participation by her US partner reduced her opportunities to learn 

from her US partner. Similarly, another PI indicated that a lack of involvement from his US 

partners reduced his and his team’s opportunity for capacity development. The PI stated they felt 

that the US partners lacked interest in the project, and if they were involved more, there would 

have had more opportunities for capacity development. The PI suggested that funding could have 
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been allocated so that the US partners could have provided training for the LMIC PIs and Co-

PIs, which would have improved their capacities:  

But still, since they don't have direct role in the project, they are not a direct involvement 

in the product design everything, they were not involved. So sometimes we find less 

interest, or there is not very much support from them in terms of helping because if we 

have the joint together in terms of data results, then, I think the interaction, in fact in 

terms of capacity building will be more…That's why they are not able to provide any 

training or other things for us. If we can allocate some money, specifically targeting that 

US universities should provide the training to the developing countries that we have in 

terms of more capacity building. (PI Bangladesh) 

Access to Resources. In addition to knowledge and skill sharing and development, PEER 

grants also increased access to necessary resources to engage in research projects. Generally, 

access to resources was not necessarily a result of partnering; it was more related to gaining 

access to PEER funding, which required a partnership. However, there were a few situations in 

which the partnership made it easier for LMIC PIs and Co-PIs to gain access to data and 

specimens. In these situations, working with a US partner may have made it easier to gain access 

to items needed by the LMIC PIs and Co-PIs, or as is the case presented previously with the 

LMIC PI from Indonesia, the US partner had direct access to a data source that was used by the 

LMIC PI in the PEER project. A PI from Brazil discussed the value that her partner brought 

because working in collaboration with him likely made it easier to gain access to specimens in 

the United States:  

So, he brings this kind of hierarchical thing of science. He makes open doors and makes 

it easier to collaborate, to get access to material that we need to allow these kinds of 
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things that involves this personal relationships, mainly reaching the US. Like in this case, 

United States museums and biological collections have very important samples from 

South America. Right. And these large collections, I don't know how they how much they 

would lend me samples if I was asking alone. I was asking in cooperation with the US 

partner made everything easier. (PI Brazil) 

As is mentioned above, such situations were not widely discussed by interview 

participants as most the data for the projects were collected within the LMICs. Based on the 

interviews, the primary ways that the PEER projects increased access to resources for LMIC PIs, 

Co-PIs, and their teams were through providing them with the money needed to fund research 

projects. In fact, the consensus was that the PEER funding was necessary to engage in the 

research projects. If the PEER funding was not available, then the research would have not been 

conducted or the scale of the projects would have been reduced. One of the major issues that 

LMIC researchers indicated that they face is a lack of available domestic funding to partake in 

research. This was true in both middle-income and low-income countries. Thus, without the 

money granted to them through the PEER project, they would not have been able to purchase the 

items and equipment necessary to engage in research or support their research teams. For 

example, a PI from Iraq described how despite a lack of local funding, the grant made it possible 

for her and her team to undertake the research project: 

Because in Iraq, and especially, you know, since 2003, there wasn't a funding allocation 

for research. They paid salaries, and, you know, we use whatever resources that is already 

available, which is very limited. But there's no funding, not whatsoever for doing more 

than that…Funding enabled us to, to buy the equipment, to buy chemicals, and to send 

people to the training…Of course, without, you know, we couldn't do as much as we did. 
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You know, what we do in Iraq usually is very limited, and mostly is on a personal 

capacity. (PI Iraq) 

In addition to the money needed to engage in research more generally, the interview 

participants discussed the importance of being able to purchase equipment with PEER funding 

that enhanced the LMIC PIs, Co-PIs, and their teams’ abilities to engage in research. As one PI 

from Lebanon stated, “what we need the most is equipment to allow me to research because if I 

don’t have the equipment, how can I do the research?” Typically, these researchers would send 

samples to labs overseas or somewhere else in their country to help with data analysis. Using 

PEER funding, they purchased lab equipment which allowed them to conduct analyses in their 

labs, at their universities, and in their countries. US partners in many cases helped identify 

needed equipment, played a role in helping procure the equipment, and trained the PIs, Co-PIs, 

and members of their teams on the equipment. Thus, without PEER funding and the partnerships, 

the LMIC PIs and Co-PIs would not been able to purchase the equipment needed and would not 

have enhanced their capacity to engage in research in this regard. For instance, one PI from 

Brazil discussed how purchasing new equipment allowed him to conduct experiments at his 

university, which helped enhance his capacity and the capacity of his students to engage in the 

research project: 

We bought a new equipment that measure the flux, measure the concentration of the gas 

in the field. And I always thought, oh, when I did that, I used to, you know, grab a very 

small sample of gas, and bring this small and put it in a vial a glass vial and bring this 

vial in, to Sao Paolo or to University of North Carolina to analyze them. And now you 

have the chance to do the work right here [city name]. We don't have to, you know, to 

travel and do things like that. So, for my students, it was a great opportunity to do to learn 
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how to do those, those kind of measurements. And, of course, I've been learning a lot 

with that, so my own capacity has increased. (PI Brazil) 

While there was evidence that the PEER grants enhanced the LMIC PIs, Co-PIs, and their 

team’s access to resources to engage in research, there was no evidence of resources 

development for US partners in relation to performing their roles and responsibilities within the 

partnership. Part of this trend can be explained by the fact that in some cases US partners already 

had access to the resources acquired or purchased by LMIC PIs and Co-PIs, such as lab 

equipment. Thus, they did not need to acquire or purchase those resources to engage in projects. 

Further, as US partners generally played a consultative role and were less involved in data 

collection and data analysis compared to LMIC PIs, Co-PIs and their teams, there was less of a 

need to provide them with additional resources to participate in projects compared to LMIC PIs, 

Co-PIs, and their teams, who were primarily responsible for undertaking the bulk of the research. 

As such, much fewer resources were allocated to supporting US partners’ participation compared 

to LMIC PIs, Co-PIs, and their teams.   

Network Development. Beyond access to resources, there were two primary ways 

partners networks were enhanced through participation in the PEER program that made it 

possible to successfully complete the projects. The first way is the growth or strengthening of 

their networks due to the partnering requirement of the PEER program. For researchers who had 

a prior working relationship, the grant allowed them to continue working with a trusted colleague 

to further investigate phenomena that were of interest to them. In these cases, the grant allowed 

them to tap into existing networks and strengthen ties with research partners as well as expand 

their research into new areas. This was especially true for the US partners who began engaging 

in applied research as part of the partnership. On the other hand, for researchers who did not 
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have any prior working experience, the grant expanded networks allowing LMIC PIs, Co-PIs, 

and US partners to gain access to the knowledge, skills, resources, and networks of their partner, 

which enhanced their abilities to undertake the projects. The value of new relationships is clear 

from a Tanzanian PI’s discussion of the value that the partnership brought to his research: 

We needed the atmospheric part, and we had no expert in this country. Generally, in these 

countries, there is nobody who is doing atmospheric monitoring of what we are doing. 

So, it was difficult and a new approach. And that's partly the advantage you enjoyed 

actually by partnering with America. (PI Tanzania) 

Beyond strengthening existing relationships or helping form new one’s between partners, 

the PEER program allowed LMIC PIs and Co-PIs and to some extent US partners to strengthen 

or expand their networks in their country and internationally in a way that enhanced their ability 

to produce knowledge and disseminate knowledge related to the PEER project. This occurred in 

numerous ways. One common way was through attending domestic and international 

conferences where the PIs and Co-PIs shared their research. Through attending these 

conferences, PIs and Co-PIs indicated that they were able to meet other researchers investigating 

similar topics, which in some cases resulted in collaborations utilizing the PEER project data. 

Another common way networks were strengthened or expanded was through workshops in 

which PIs, Co-PIs, and US partners discussed issues, presented their findings, and/or trained 

local stakeholders. These workshops allowed the PIs and Co-PIs as well as US partners to 

connect with a broader range of people, which enhanced the impact of their work. For example, a 

US partner described how the project was able to train various local stakeholders to undertake 

similar measurements that were part of their PEER project: 
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But we had, I think was good to have like two workshops and train 10 people or 20 

people or something like that. But we had a lot more, we trained 100 people, we train 

people from university level down to local citizen scientists, and local community, 

groups, students. And what have you, so we were able to really reach out and train a lot 

of people. (US partner, PI country Dominican Republic)  

In addition to conferences and workshops, the PEER partnerships expanded some LMIC 

PIs and Co-PIs networks by giving them the technical capabilities to investigate topics that had 

direct policy implications in their countries. Because the work had direct policy implications, the 

LMIC PIs and Co-PIs collaborated with and shared reports with government ministries. This 

helped them strengthen and form connections with ministries to ensure that their work reached 

the appropriate end users. Two US partners even indicated that the USAID PEER grants likely 

provided the LMIC PIs with greater legitimacy with local governments, which made it more 

likely that the ministries would be willing to engaging with the LMIC PI and Co-PIs. Thus, the 

PEER grant helped strengthen and expand LMIC PIs and Co-PIs networks to allow them to 

engage with policy makers and link their research with policy development. To illustrate, one 

Indonesian PI discussed how he collaborated with government agency to ensure his research met 

the needs of the agency: 

I have also collaborator from the agency for climatology and meteorology in Indonesia. 

So, because the result of my research was intended to, I expect that the result of my 

research would have the agency to release their application in terms of when drought will 

happen and so on, right? So, the agency is the authority to release the formal information 

about these kind of things. So, I collaborated also with the agency staff, in this case, to 

make the direction of the research to meet the need in the field. (PI Indonesia) 
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The final way that network expansion occurred for LMIC PIs and Co-PIs as part of PEER 

projects that helped enhance the success of projects was through tapping into the networks of the 

US partner to undertake additional analyses that the US partner was not able to do themselves. In 

these cases, the US partner connected the LMIC PIs and Co-PIs with researchers who would be 

able to assist the LMIC PIs and Co-PIs to perform certain tasks. These connections were formed 

remotely or when LMIC PIs and Co-PIs visited the US partner’s university and lab. A clear 

example of this is the quote previously discussed from the US partner who collaborated with a 

Tanzanian PI and invited his colleague to assist with the project because he lacked certain 

technical skills. Therefore, the connections to US researchers were not limited to partners, they 

also included the US partners’ colleagues who were able to help make the projects more 

successful.  

Relationship Between Mutuality and Short-term Capacity Development 

 Based on the interviews, part of the success of the short-term capacity development was 

related to the practice of mutuality’s values. There is evidence to argue that knowledge and skill 

development was influenced by the practice of the values of equity, autonomy, solidarity, and 

participation and resource availability and network development were influenced by the practice 

of the value of solidarity.  

Knowledge and skill development appears to have been highly influenced by the practice 

of each of mutuality’s values. First with autonomy14, the openness to and the valuing of partner’s 

knowledge, skills, and ideas is foundational to the ability to learn from and incorporate them into 

research projects. The LMIC PIs and Co-PIs recognized and valued their US partners’ 

knowledge and skills associated with advanced research methods, and US partners recognized 

 
14 Autonomy describes mutual respect between partners in which all partners ways of knowing and doing are 

valuable and should be respected.  
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their LMIC PIs’ and Co-PIs’ knowledge and skills related to the local research context. This 

mutual recognition made it possible for partners to incorporate each other’s knowledge, skills, 

and ideas into the research projects, and it provided them with an opportunity to learn from each 

other and ultimately strengthen their capacities to conduct research.  

Knowledge and skill development also seems to have been influenced by the extent to 

which equity15 was practiced. Data showed that both LMIC PIs and Co-PIs and US partners were 

actively involved in project planning. This active involvement promoted dialogue between 

partners on the different ways in which research projects could be undertaken. These dialogues 

allowed partners to understand each other’s needs and to suggest ways to overcome these needs.  

Dialogue between partners primarily occurred through feedback on proposals, and without the 

involvement in planning by both partners, there would have been fewer opportunities for 

knowledge and skill sharing, which would have ultimately reduced capacity to engage in 

research more effectively.  

Moreover, the extent to which participation16 was practiced appears to have influenced 

knowledge and skill capacity development. The clearest way to understand this relationship is to 

look at differences in US partner involvement and the impact this had on perceptions of capacity 

development. In some cases, US partners were not highly involved and had limited roles and 

responsibilities, which meant less opportunities for knowledge and skill sharing and reduced 

capacity development. On the other hand, in situations in which US partners were more 

involved, there were positive perceptions of knowledge and skill sharing and increased capacity 

to engage in research projects. Thus, for partnerships to effectively build researchers’ knowledge 

 
15 Equity refers to how the goals and aims of partnerships are established. 
16 Participation refers to the extent to which partners take on different roles and responsibilities within partnerships. 
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and skills, partners needed to be actively engaged throughout projects. Limited involvement by 

partners reduced the interactions needed for capacity development to occur.  

While interview data only showed clear relationships between equity, autonomy, and 

participation and knowledge and skill development, it showed that the practice of the value of 

solidarity17 seems to have been related to multiple aspects of capacity development. These 

included increasing access to resources, promoting network development, and enhancing 

knowledge and skills because of network development. Regarding the former, engaging with 

colleagues in one’s country allowed LMIC PIs and Co-PIs and US partners to access resources, 

such as specimens and equipment, to utilize in the research projects. Without access to these 

resources, the scale and the scope of the projects would likely have been reduced. Furthermore, 

regarding the latter two, for partnerships that involved an LMIC PI and Co-PIs, each partners’ 

knowledge and skills allowed for the scope of the research undertaken to be expanded. In some 

cases, this meant that the projects could address a problem that was facing several countries in a 

region, and in other cases, it allowed researchers to collect various types of data or engage with 

various stakeholders within a country. In general, for most LMIC PIs and Co-PIs, the ability to 

engage with various local stakeholders was particularly important. These stakeholders included 

local government officials and local communities. In these situations, LMIC PIs and Co-PIs were 

able to learn about the needs of different stakeholders and share knowledge that could be useful 

to address challenges they faced. Without such interactions, the capacity of projects to address 

development challenges would have been limited. Thus, the practice of solidarity and linking 

LMIC PIs and Co-PIs together and with other stakeholders in their countries was important for 

building their capacities to engage in research more effectively.  

 
17 Solidarity refers to the networks of interactions of participants within partnerships. 
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The Geoscientific Imaginary, the Global Hierarchy in Science, and PEER Program 

Partnerships 

 

In addition to investigating how the PEER program partnerships were practiced and 

supported knowledge production and capacity development, this study also seeks to understand 

how partnerships supported or challenged the global hierarchy of academic science. In this 

regard, interview participants were asked questions about perceived capacities of their partners to 

understand how their perceptions either support or challenge a commonsense view of academic 

hierarchies within the global science system. Further, analyses were conducted to determine if 

there was any evidence to indicate that perceptions of capacity influenced relations between 

partners as well as partners’ perceptions of capacity development. Additionally, analyses were 

conducted to determine how the practice of mutuality’s values may have supported or challenged 

the commonsense view of a global science hierarchy.  

Perceptions of Differences in Research Capacity Between Participants 

A pattern emerged in terms of how LMIC PIs and Co-PIs and US partners perceived each 

other’s capacities to produce knowledge. These patterns provide insight into the ways in which 

researchers perceive a global science hierarchy. Many LMIC PIs and Co-PIs and US partners 

discussed how US researchers are generally more advanced in methods, data analysis techniques, 

and technology and have more opportunities to engage in research than LMIC researchers. There 

was a perception that this limited the scope of LMIC researchers’ work as well as the extent to 

which their work garnered an international audience.  

Regarding research design and methods, a few US partners commented on limitations in 

the ways that LMIC researchers design their studies, which they perceived limited their 

generalizability and appeal to a broader audience. US partners indicated that LMIC researchers 

lacked knowledge about or tended use less rigorous methodologies, such as experimental design. 
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This resulted in their work typically taking on the form of case studies and the findings being 

anecdotal in nature. While they stated there is value in case studies and these can get published, 

they indicated that this type of research lacks the rigor needed to address complex problems, 

such as climate change, and it is less appealing to an international audience. Because of this, the 

work of LMIC researchers may appear in local or national journals, which limits the reach and 

impact of their work. For example, two US partners discussed limitations of case study design 

and the impact that the use of such methods has on LMIC researchers’ work: 

One of the things that I think is really critical is that these, you know, lower middle 

income countries develop the capacity to do research and systematic research in ways 

because, you know, some of them have been trained in the US, but their own research 

universities, I'll just say it, they don't have as rigorous a training in methods, management 

of the data, analysis of the data. So, the findings tend to be much more anecdotal. Much 

more, this is what I saw. And this is a, you know, almost story telling. And there's a place 

for that kind of context, you know, case study approach. But in order to understand the 

real impact of climate change, for example…they need to do measurement and they need 

to develop much more rigorous methods. (US Partner, PI country Indonesia)  

A lot of these countries, Indonesia included, aren't very well versed in how to develop an 

experimental design that's a high-level publishable unit. A bunch of case studies can be 

published, I'm not saying they can't, but they're not going to make it to a level of journal 

where it's going to get global attention. (US Partner, PI country Indonesia) 

Perceptions such as these include a value judgement about the type of knowledge that is most 

valuable. Findings from case studies provide less value to the global scientific community 

compared findings from studies that utilize more rigorous methods and produce more 
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generalizable findings, such as experimental design. Researchers from countries that utilize as 

well as train their scientists in more rigorous methods are perceived to produce more valuable 

knowledge that can garner global attention and advance global understanding. Thus, the 

perception that LMIC researchers are lacking capacity in using more rigorous methods compared 

to US researchers and the value placed on the knowledge produced using different methods 

demonstrates a perceived hierarchy between countries that tend to use methods that are more 

widely accepted in global top journals and those that do not.   

 Beyond a lack of capacity in research design and methods, US partners also discussed 

limitations in LMIC researchers’ knowledge of modern data analysis techniques and access to 

technologies compared to US researchers. More specifically, they discussed how the techniques 

and equipment that LMIC researchers used were outdated or LMIC researchers did not have 

access to certain equipment at all. Regarding the former, this did not mean that the LMIC 

researchers could not undertake research or were not well trained, it meant that their approach to 

research had not advanced as fast as it had in the US. For example, one US partner discussed 

how his partners in Iraq, and possibly other countries, were using outdated techniques and 

equipment:  

But, you know, the situation in Iraq, which may not be that different from other places, is 

that, you know, these are well-trained scientists who have been trained internationally, 

but for the last 25 years, have been isolated. So, the techniques they were using and the 

equipment they had access to were more equivalent to the 70s and 80s. (US Partner, PI 

country Iraq) 

 It was not just US partners that discussed differences in relation to research design and 

methods, data analysis techniques, and access to technologies. LMIC PIs and Co-PIs also held 
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perceptions of US researchers being more advanced in their capabilities compared to themselves. 

Some LMIC PIs and Co-PIs discussed the idea that compared to the US, LMICs had less 

funding, less researchers, and less access to the equipment needed to engage in research. One 

LMIC PI from Nepal explained “We are lagging behind in research, in terms of capacity, in 

terms human resources, in terms of funding, that's the reality.” Other LMIC PIs and Co-PIs 

discussed the notion that research universities in the US had more knowledge related to research 

design, data analysis, and publishing than did researchers in their countries. For example, a PI 

from Bangladesh discussed ways that that his US partners’ capacities differed from his own and 

that of his LMIC colleagues:  

You know, the university is always the advanced research institute, so they have more 

ideas in terms of the research design and other things, how to design the research 

framework, research questions, and then thinking about the future publication, what type 

of data we need. (PI Bangladesh) 

Additionally, other LMIC PIs and Co-PIs made general statements indicating that US as well as 

other HICs were more advanced in their knowledge and technologies, and US researchers were 

more capable of engaging in research compared to LMIC researchers: 

My perception is that the US partner knows everything. I mean, knows more than me, 

right? So, I would like to grab as much as possible knowledge from him. And then the 

second, second one is also this the same because we use NMME as the input for our 

drought management system, while the US partner have more knowledge. And he also 

one of the developers of this NMME product, then, in my perception that, okay, he must 

know, more and better than me. But in general perception, regardless of my two 

collaborators, this is what I always think. The US scientists, it's always I mean, they 
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know everything better than us, right? So, in some of the technology that have been 

developed in the US, for example, and now we don't have here in Indonesia. (PI 

Indonesia) 

No, this global, it's a global village. We have been always being updated to know what is 

happening in America, what is happening in the developed countries. So, to me, it was 

just proving that it for sure. Americans at this level because there's nothing surprising 

which I learned from America's capability. I knew it, see, they are capable of doing 

almost everything. So, it was just a proving that it's true. Yeah. (PI Tanzania) 

These last two quotes are the most emblematic of researchers possessing generalized 

notions of a global hierarchy in scientific abilities. These researchers perceived that the US and 

to an extent other HICs are more advanced in their capabilities compared to researchers in their 

own countries. In sum, the totality of the evidence supports the presence of a geoscientific 

imaginary regarding differences in capacity distribution globally with researchers in the US 

being more advanced and better able to engage in research than researchers in LMICs.  

Challenging Generalized Perceptions of Differences in Research Capacity Between 

Participants 
 

While the evidence presented thus far supports the idea that many participants perceived 

a hierarchical global science system related to differences in research capacity, it was also clear 

from the interviews, that many participants held more nuanced perceptions of how capabilities 

were distributed and challenged generalized notions of a global science hierarchy. There were 

several ways in which LMIC PIs and Co-PIs challenged notions of US partners having more 

advanced capacities compared to themselves. The most common way was a recognition of the 

complementary skills that partners brought to the research projects that made the partnerships 

successful. In explaining the benefits of partnerships, some LMIC PIs and Co-PIs discussed the 
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strengths they possessed in certain areas of science and how the value of partnering was to 

strengthen an area in which they were lacking. At the same time, they understood that their US 

partner was not as strong as they were in certain areas. Thus, the partnerships brought together 

researchers with complementary skills, and the LMIC PIs and Co-PIs were not just recipients of 

knowledge and skills, they were leaders, and the knowledge and skills they brought with them to 

the partnerships were necessary for the success of the projects. For instance, the quotes below 

illustrate how an LMIC Co-PI valued the PEER program partnership because of the 

complementary skills of the US Partner, and at the same time, recognized differences in capacity 

between partners to engage in the research project:  

We have expertise in climate change hydrology, water, and hydropower. But we lack 

kind of knowledge or experience in fishery, so that my professor [US partner name] and 

his team, you know, they have these kind of our kind of knowledge gap, you know, this is 

kind of one of our interests to collaborate with him… 

Okay, so I think we, it depends on the topic of some area, we are more, let's say, more 

capacity than the US team, but some area the US team have more capacity. So, that's why 

this is a reason why we partner right. (Co-PI Thailand) 

 

This recognition of knowledge and skills brought to partnerships was not limited to 

LMIC PIs and Co-PIs. US partners also discussed the knowledge and skills possessed by their 

partners and the capacity of their partners to undertake the research associated with the projects. 

US partners acknowledged the expertise of their partners, and in some cases, they recognized 

that their partners were greater experts in the subject areas than they were. This was true in 

partnerships that involved researchers with and without prior working experience. One US 

partner stated, “he was a professor at a university there, and he had done work in this field 
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before, I regarded him as more of an expert on this than I was.” (US Partner, PI country 

Tanzania) In another situation, the US partner discussed the researchers in his partner’s country 

as global leaders in their subject area. He explained:  

Scientists, and this is more general than the research partners themselves, but scientists in 

Indonesia know more about tropical peatlands than any group of countries on Earth. 

They've been studying them longer. They have understood their importance longer. 

There's tons of peatlands in South America, and they're just trying to figure it out. There's 

tons of peatlands in the Congo Basin, and they just discovered them like a few years ago. 

It's like the Indonesian peatland group, and they're strong man. They've been studying 

peatlands for a long time, and that's why they have some of those papers in Nature and 

whatnot is because they're the first. (US Partner, PI country Indonesia) 

Thus, in many cases, the US partner recognized the expertise of the LMIC PIs and Co-PIs 

and did not perceive them as only lacking knowledge and skills compared to themselves or 

researchers in the US.  

Beyond recognizing the expertise of LMIC PIs and Co-PIs in particular areas of science, 

such as hydrology or fisheries, and how US partners may not have been as knowledgeable as 

LMIC PIs and Co-PIs, the nature of the research projects also highlighted important differences 

in knowledge and skills between researchers that favored the LMIC PIs and Co-PIs. The PEER 

projects supported research with a direct application to promoting socio-economic development 

in LMICs. The research conducted incorporated elements of both basic and applied research, and 

it required that researchers possessed more than just the most up-to-date knowledge and skills or 

modern technology for projects to be successful. The researchers also needed an intimate 

knowledge of the local research context and an ability to engage in the local context for projects 



 157 

to be successful. It is in this regard that LMIC PIs and Co-PIs and US partners acknowledge a 

clear difference in knowledge and skills between partners.  

In numerous cases, LMIC PIs and Co-PIs indicated that US partners had less 

understanding of the local research context compared to them. They recognized that US partners 

had advantages in knowledge and skills regarding research design and methods, but they 

indicated that the US partners lacked an intimate knowledge of the local context, which limited 

their ability to identify problems and the needs of the local populations. For example, in 

discussing contributions to partnerships by participants, two LMIC PIs described differences in 

knowledge of the local context between the LMIC research team and the US partners: 

… they are stronger in terms of theory and methods. But in terms of ground knowledge, 

what is happening in the field, whatever the field experience and some of these things, 

they can learn from us and then they can conceptualize the new research also. So, it's 

more both way they can get the more ground level experience sort of challenges, what are 

the issue is at the ground, what are the new transformation happening on the ground in 

the developing countries, so they get those ideas from us. But more in terms of methods, 

other ideas, also, we get from them. (PI Bangladesh) 

… if we can look closely into it and say, if you look at the local context, there's especially 

when it comes to engaging there are some cultural issues which probably [US partner 

name] would need to know, when we go there, how do we do this? How do we do that? 

And then there are some, when it comes to also methodology, you need it to be robust, 

otherwise, the people you're working with would say that you are wasting their time, or 

yourself, you're not convinced to communicate the results that you're having because they 

are not adding any value because the whole idea is you need robust methodologies, so 
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that the results that you get will really inform policy and practice… And you will see now 

that [US partner name] would now come in with those issues in terms of methodologies 

to make sure that there is robust is possible. And then the other partners who come in 

with the water issues and the like, you know, and I will come with the farming whatever. 

(PI South Africa) 

Similarly, other LMIC PIs and Co-PIs discussed the need to adapt methods and models to 

their local environments to make them useful. Certain methods and models shared by US 

partners with LMIC PIs and Co-PIs had been developed for use in the US or other HIC contexts. 

Based on their knowledge of the local environment, the LMIC PIs and Co-PIs recognized that 

the methods and models would need to be adapted. They were able to utilize their knowledge of 

the local environment to not only make necessary adjustments to ensure the success of projects 

but also to share knowledge with their US partners to improve US partners’ understanding of the 

limitations in their own methods and models. For example, one LMIC PI from Thailand 

discussed the limitations of a model introduced by his US partner:  

When we visit and learn their fishery model at [US partner’s university], we see that it 

cannot be directly applied in in our research project study area…because they have quite 

clear case, I think in what you call a basin in Arizona, and also think some other case in 

California…, so, we see that it does not directly apply. So, we need to adapt it, but the 

best thing is learning together because they also accept that because we provide feedback 

to them and when we say that I think they also recognize, oh, there are something that 

they also know more and how the existing expertise can be more applicable. (LMIC PI 

Thailand) 
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US partners also acknowledged differences in knowledge of the local research contexts 

and the importance of this knowledge to the success of the research projects. These discussions 

echoed the ideas of the LMIC PIs and Co-PIs regarding the ability of LMIC PIs and Co-PIs to 

adapt within their local context. For example, one US partner discussed the ingenuity of his 

LMIC partner to utilize the limited resources and work with local populations to develop 

solutions to problems that arose during the projects: 

And then [LMIC partner name] was completely on his own there because I. So, we chose 

some species, like, try those, and to his credit, he figured out how to develop a bunch of, 

the Malagasy people are so innovative, you know, at one level, it's forever to try to 

explain to them how to make a table or graph but give them a problem they can actually 

go out and just find this. So, he invented these great little cages, working with local 

people how to, you know, with nothing, it's not like you can just go to a store and buy 

some cages and stuff. They all built from scratch. And then he found out how to take 

recycled cardboard and then there are places where people can make things out of 

cardboard. Then, we made these cricket condos, it's called and that's the home for the 

crickets. All this stuff was all he just created, and it worked, and that was just fun. So, I 

think the methodologies review is like, I helped a lot with the key questions that we could 

accomplish with a grant, and then he was stuck figuring out how to do them. (US Partner, 

PI country Madagascar) 

In this case, the US partner juxtaposes two types of knowledge, technical/computer-based 

knowledge versus knowledge of the local context needed for adaptation and problem solving. It 

was the latter knowledge that was essential for the LMIC partner to successfully engage in the 

research and innovate to overcome the challenges that emerged as part of the project.  
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Additionally, these discussions also focused on a deeper understanding of the role of 

local knowledge and local culture in science, and the recognition by US partners of the 

importance of local cultural knowledge for producing relevant knowledge and ensuring the 

success of research projects. This understanding derived from years of experience working with 

international collaborators on research projects, and the US partners brought this understanding 

to the PEER projects. Thus, the US partners recognized the importance of this local knowledge 

in their partners, and the PEER projects helped reinforce the perception of the importance of the 

link between local knowledge, culture, and science. For instance, one US partner discussed how 

his understanding of the importance of local knowledge and culture in science evolved over time: 

I think what I've seen is that I've moved away from this idea of that, you know, Western 

science is objective truth, and the way to do things towards a more holistic view that, you 

know, you need to integrate it with, with local knowledge, local approaches, cultural 

sensitivities, that, that affect how you do the research itself. So, I guess it's basically, 

rather than porting Western research around the world, and teaching them how to do it, 

it's more of a co-development of, you know, how do you come up with something that 

works in all these contexts, which takes a huge amount of time…it's [science is] 

inextricably linked to culture. And so, there are multiple ways of asking scientific 

questions, and especially ones that are relevant to things like climate adaptation. And, so 

it's not teaching people in other countries how to do what is done in the US, it's learning 

how they can advance using their own cultural framework, which then adds to the 

diversity of approaches, if that makes sense. (US Partner, PI country Iraq) 

Lastly, a point to consider before moving forward is the pattern of responses based on the 

country-income levels of the LMIC PI and Co-PIs. If one examines the quotes above closely 
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related to upholding or challenging the geoscientific imaginary, it becomes evident that the 

quotes illustrating generalized statements about superiority of US researchers’ capabilities derive 

from PIs from low and lower-middle income countries. On the other hand, PIs and Co-PIs from 

upper-middle income countries tended to provide more nuanced discussions while comparing 

their own capabilities to those of their US partners or US researchers in general. This is not to 

say that PIs and Co-PIs from low and lower-middle income countries did not provide nuanced 

discussion or did not recognize the value in the knowledge and skills they possessed compared to 

their partners, but instead, it is to say that the interview data presented a clear pattern in the 

differences between how low, lower-middle, and upper-middle PIs and Co-PIs compared their 

capabilities to the capabilities of their US partners. The reason for this may be that at higher-

income levels differences in knowledge and skills and access to resources and technologies are 

less profound and therefore do not support such generalized notions of differences in scientific 

capabilities between highly developed and less developed countries. 

Relationship Between Mutuality, Capacity Development, and the Geoscientific Imaginary 

 

It is useful to further analyze the above data to determine if perceptions of differences in 

research capacities may have influenced how partnerships were approached and the ways in 

which partnerships were perceived as being beneficial. For this study, this involves establishing a 

relationship between perceptions of research capacity and the practice of mutuality as well as 

perceptions of capacity development. In this case, perceptions of research capacity include both 

the perceptions that US researchers are more advanced in knowledge of methods and analysis 

techniques and access to technologies, which allows them to better engage in research than 

researchers in LMICs, and the challenges to these generalized perceptions described above that 
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highlight the knowledge and skills that LMIC researchers possess and the importance of those 

knowledge and skills. 

Based on participants’ responses to how their perceptions of their partners’ capacities 

changed through their PEER program experiences, participants’ perceptions tended to be formed 

prior to participating in the PEER program. Many participants indicated that the PEER 

partnerships were one of many international partnership experiences in which they had 

participated during their careers, and for them, it was difficult to decouple what they learned 

from their PEER program experiences from their other international collaboration experiences. 

Moreover, in most cases, participants indicated that their perceptions of their partners’ capacities 

did not change because of the PEER program. Thus, perceptions of differences in research 

capacities were carried with participants into the partnerships and likely influenced partnership 

practice and perceived benefits of partnerships as opposed to partnership practice influencing 

partners’ perceptions.    

Considering mutuality first, the data point to a relationship between the practice of three 

of mutuality’s values, autonomy, equity, and participation, and perceptions of knowledge and 

skill distribution. In describing the evidence for the practice of autonomy18 in the previous 

section, it corresponds with perceptions of differences in knowledge and skills between LMIC 

PIs and Co-PIs and US partners. LMIC PIs and Co-PIs valued their US partners’ knowledge of 

methods and data analysis techniques and were willing to incorporate their ideas into the 

research projects. This corresponds with the perception that generally US researchers are more 

advanced in their knowledge of methods and data analysis skills compared to LMIC researchers, 

and as such, there was a tendency for LMIC PIs and Co-PIs to value these knowledge and skills 

 
18 Autonomy describes mutual respect between partners in which all partners ways of knowing and doing are 

perceived as valuable and should be respected. 
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in their US partners. On the other hand, US partners valued LMIC PIs and Co-PIs disciplinary 

knowledge as well as their knowledge of the local research context, which includes knowledge 

of local languages and cultures, an understanding of the needs of the local populations, 

knowledge of the local environment and environmental conditions, knowledge of how to 

effectively interact with local stakeholders, and knowledge of how to adapt and use local 

resources to promote project success. US partners who had existing working relationships with 

their PIs and Co-PIs welcomed such knowledge to extend their research and position it to have a 

broader impact. The valuing of LMIC PIs’ and Co-PIs’ knowledges corresponds with how 

participants presented challenges to the generalized notion that US researchers are the more 

knowledgeable and skilled researchers through highlighting the value of the knowledge and 

skills LMIC researchers possess. As perceptions were formed prior to joining partnerships, these 

correspondences imply that the perception of differences in knowledge and skills between LMIC 

PIs and Co-PIs and US partners may have directly shaped the extent to which participants valued 

and respected the knowledge and skills brought to the partnerships.  

Moreover, data also show that perceptions of differences in knowledge and skills relates 

to the practices of equity19 and participation20. More specifically, they relate to the roles and 

responsibilities of participants and the acceptance of these roles and responsibilities in 

partnerships. In most cases, LMIC PIs and Co-PIs led the research projects, all of which had an 

applied focus, and consulted with their US partners, especially regarding research methods and 

data analysis. This corresponds with perceptions of differences in knowledge and skills among 

participants and the valuing of different knowledge and skills. As the projects had an applied 

focus, LMIC PIs and Co-PIs were well positioned to take on leading roles as they were perceived 

 
19 Equity refers to how the goals and aims of partnerships are established. 
20 Participation refers to the extent to which partners take on different roles and responsibilities within partnerships. 
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to possess not only disciplinary knowledge but also knowledge of the local context. Both 

knowledges were essential for project success, and US partners and LMIC PIs and Co-PIs 

described LMIC researchers as possessing them. In contrast, US partners contributed to 

partnerships mainly through consultancy by providing input throughout the research process, 

especially regarding methods and data analysis. This role corresponds with the perception that  

US researchers have more advanced levels of knowledge and skills in research methods and data 

analysis, which positions them to be able to take on a consultancy role. Without these 

perceptions of knowledge and skill distribution, it is unlikely that the partnership structures 

would have been perceived as beneficial and conducive to success by participants. For example, 

if LMIC PIs and Co-PIs did not perceive that US researchers possessed advanced knowledge of 

methods and data analysis at least equal to or greater than themselves, then it is unlikely they 

would have been as open to incorporating their US partners’ suggestions into their projects as the 

evidence indicates that they did, especially in cases in which there was no prior working 

relationship. Therefore, perceptions of differences in knowledge and skills between LMIC PIs 

and Co-PIs and US partners appears to have influenced not only which knowledge and skills 

were valued but also the roles and responsibilities of participants in partnerships. 

Beyond the practice of mutuality’s values, there also appears to be a relationship between 

perceptions of differences in knowledge and skills and the ways in which knowledge and skill 

capacity development occurred. There was a clear pattern in how LMIC PIs and Co-PIs and US 

partners described the value of partnerships for enhancing their knowledge and skills. LMIC PIs 

and Co-PIs generally indicated that through partnering, they were able to gain access to their US 

partners’ knowledge and skills related to methods and data analysis, which they believed 

enhanced their capacities to engage in research. On the other hand, US partners, primarily those 
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who had prior working experience with their LMIC PIs and Co-PIs, indicated that LMIC PIs and 

Co-PIs possessed valuable knowledge and skills related to the local context, which they believed 

allowed them to expand their work and engage in applied research more effectively. Again, these 

patterns in differences in capacity development correspond with the ways in which many of the 

participants viewed differences in knowledge and skill distribution among participants, and thus, 

these perceptions likely influenced the ways in which participants perceived the benefits of 

partnerships for strengthening their short-term research capacity and ability to engage in the 

research projects.  

Based on the relationships described above, there also appears to be a relationship 

between mutuality, capacity development, and the geo-scientific imaginary. Basically, this 

relationship is an extension of the link between the practice of mutuality’s values and the geo-

scientific imaginary and challenges to it discussed in this section and the link between the 

practice of mutuality’s values and capacity development that was discussed in a previous section 

of this chapter (See Relationship Between Mutuality and Short-term Capacity Development 

section above). In that section, it was argued that the practice of mutuality’s values of equity, 

autonomy, and participation were related to differences in perceptions of knowledge and skill 

development in participants. However, at that point, there was no consideration of how 

perceptions of differences in knowledge and skills that were brought into partnerships by 

participants may have influenced the practice of mutuality’s values and its relationship to 

perceptions of capacity development.  

As was described, there was a clear distinction in perceptions regarding differences in 

knowledge and skills between LMIC PIs and Co-PIs and US partners. Generally, US partners 

were perceived to possess greater knowledge and skills related to research methods and data 
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analysis techniques, while LMIC PIs and Co-PIs were perceived to possess disciplinary 

knowledge as well as more advanced knowledge and skills related to the local research context. 

The data indicate that to an extent these perceptions influenced how partnerships were 

approached and practiced, especially related how knowledge and skills were valued and the roles 

and responsibilities of program participants. LMIC PIs and Co-PIs played leading roles in 

projects, all of which had an applied focus, and US partners played consultive roles providing 

support, especially in research methods and data analysis. Moreover, the valuing of certain 

knowledge and skills and the roles and responsibilities of partners influenced perceptions of how 

partnerships contributed to capacity development to engage in research projects. LMIC PIs and 

Co-PIs perceived that their knowledge of research methods and data analysis techniques were 

enhanced through partnering as US researchers are perceived to have greater knowledge and 

skills in this area, and US partners, particularly those who had prior working relationships with 

their LMIC PIs and Co-PIs, recognized they were able to expand the scope of their work and 

engage in applied research because of the LMIC PIs’ and Co-PIs’ knowledge and skills of the 

local research context. Therefore, when considered together, the interview data demonstrate the 

influence that perceptions of differences in knowledge and skills have on shaping how 

partnerships are practiced and the roles and responsibilities of participants, which together 

influence partnership outcomes, such as participants’ perceptions of capacity development.  

Chapter Summary  

 

This chapter presented data on several different independent but also related areas of 

inquiry associated with PEER program partnerships. The first was related to the extent to which 

the values of mutuality were practiced as part of partnerships. The presence or absence of 

mutuality is of particular interest to this research project because it represents an alternative 
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approach to partnerships that is meant to reduce coercive imperialistic practices that have been 

associated with partnerships in the past and even today. In this study, the values of mutuality are 

used to determine the extent to which power and influence were shared among the LMIC PIs and 

Co-PIs and US partners in PEER projects.  

The evidence presented in this chapter showed that LMIC PIs and Co-PIs were not 

positioned in subordinate roles in the PEER projects, and the values of mutuality, equity, 

autonomy, solidarity, and participation, were practiced as part of PEER projects although to 

differing degrees. Regarding equity, LMIC PIs and Co-PIs and their US partners were both 

actively involved in project planning with the LMIC PIs and Co-PIs generally taking the lead. 

Moreover, regarding autonomy, the knowledge and skills that both groups of researchers brought 

to their projects seemed to be respected and welcomed. No LMIC PIs and Co-PIs indicated that 

their knowledge and skills were treated as less valuable compared to the knowledge and skills 

that the US partners brought to the partnerships. LMIC PIs and Co-PIs indicated that they sought 

out their partners’ knowledge and expertise related to research methods and data analysis 

techniques, and US partners indicated that they sought out the expertise of their partners as well 

as other local stakeholders related to their disciplinary knowledge and their knowledge of the 

local research context. Furthermore, regarding solidarity, LMIC PIs and Co-PIs and their US 

partners had meaningful connections with other researchers from their countries or regions as 

part of partnerships. These collaborators included professional colleagues, students, community 

members, and government officials, and based on the participants’ experiences, these 

collaborators played important roles in the success of projects. Finally, regarding participation, 

LMIC PIs and Co-PIs played a greater role in decision-making and in various aspects of the 

PEER projects compared to US partners, while US partners tended to play more of a consultative 
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role. There were clear differences in levels of participation between LMIC PIs and Co-PIs and 

US partners, and these differences created challenges in projects related to knowledge and skill 

development.  

The chapter also presented data on the extent to which participants perceived that short-

term capacity development was achieved through partnerships. Using the STHC conceptual 

model as a guide, participants indicated that partnerships supported capacity development but to 

differing degrees for LMIC PIs and Co-PIs and US partners. Regarding knowledge and skill 

development, both LMIC PIs and Co-PIs and US partners enhanced their capabilities to do 

research by gaining access to complementary knowledge and skills of their partners. LMIC PIs, 

Co-PIs, and their research teams generally enhanced their capabilities in research methods and 

data analysis techniques, while US partners, who had prior working experience with their LMIC 

PIs and Co-PIs, enhanced their ability to engage in applied research. Moreover, regarding access 

to resources, there was only evidence for resource development in LMIC PIs and Co-PIs. In 

some cases, the partnership model helped the LMIC PIs and Co-PIs access data that might not 

have been possible without the partnerships. However, in most cases, the partnerships were 

primarily important for allowing the LMIC PI and Co-PIs to obtain a PEER grant. Without a 

partner, the LMIC PIs and Co-PIs would not have been eligible for the funding. The grant 

funding gave the LMIC PIs and Co-PIs access to much needed funding to undertake research, 

and without the funding, many of the project would not have been possible. Finally, regarding 

network development, partners with existing relationships strengthened their ties and expanded 

their research into new areas, and for partners without existing ties, particularly for LMIC PIs 

and Co-PIs, they were able to benefit from the knowledge, skills, resources, and connections of 

their US partners, which strengthened their research capabilities. Moreover, the data showed that 
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LMIC PIs and Co-PIs networks grew in their countries and in their regions through their 

projects, which allowed them to extend their work as well as to strengthen the impact of their 

work. 

In addition to describing perceptions of capacity development, the chapter also described 

the relationship between the practice of mutuality’s values and capacity development. The 

findings showed that knowledge and skill development was promoted through the practice of 

equity, autonomy, solidarity, and participation. Mutual respect for partners’ knowledge and 

values allowed for partners to learn from each other and strengthen their capacities to conduct 

research. Additionally, the strongest evidence for the influence of mutuality was in situations in 

which the value of participation was not fully practiced. In these cases, the LMIC PIs and Co-PIs 

perceived a lack of capacity development due a sometimes-absent US partner. There were less 

opportunities for knowledge and skill sharing which reduced the extent to which LMIC PIs and 

Co-PIs were able to acquire new knowledge and skills and build their capacity. Moreover, 

networking as part of partnerships played a major role in developing the capacities of LMIC PIs 

and Co-PIs. The practice of solidarity allowed LMIC PIs and Co-PIs to engage with other 

researchers, expand their capacities, access data, and extend the scope of their projects. Also, 

LMIC PIs and Co-PIs engaged with local stakeholders, which helped them better understand the 

issues they were facing and contribute knowledge to helps solve those issues. Therefore, there is 

evidence to argue that the practice of mutuality’s values influenced short-term capacity 

development and the success of partnerships to achieve their goals.  

The chapter ends by presenting data on participants’ perceptions of capacity differences 

between them and their partners and how their perceptions either support or challenge a 

commonsense view of academic hierarchies within the global science system. Many participants 
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held the perception that US researchers are generally more advanced in research methods, data 

analysis techniques, and technology compared to LMIC researchers. Some US partners discussed 

limits in the use of advanced methods by LMIC researchers, which limits the scope of their work 

and their ability to reach a broader, international audience. Moreover, some discussed that LMIC 

researchers tended to use less up-to-date techniques and had less access to modern equipment 

than US researchers. Furthermore, some LMIC PIs and Co-PIs explained that compared to the 

US, they had less access to funding, less researchers in their countries, and less access to the 

equipment needed to engage in research. Thus, there was evidence to show that some 

participants held perceptions of clear differences in capabilities between researchers with US 

researchers being more advanced and better able to produce scientific knowledge than their 

LMIC peers.  

While there was evidence of perceptions of differences in capabilities that supported a 

global hierarchy in science, findings also demonstrated challenges to such perceptions. Both 

LMIC PIs and Co-PIs and US partners recognized the expertise of LMIC PIs and Co-PIs within 

their academic disciplines and in relation to their knowledge of the local context. Regarding the 

former, LMIC PIs and Co-PIs discussed differences in the knowledge and skills they brought to 

partnerships compared to their US partners and indicated that they perceived themselves as being 

more knowledgeable in their areas of expertise than their US partners. US partners also held this 

same sentiment about the knowledge and skills of their LMIC PIs and Co-PIs in particular 

disciplines and how LMIC PIs and Co-PIs were experts in some ways more so than the US 

partner. Regarding the latter, both LMIC PIs and Co-PIs and US partners indicated that LMIC 

PIs and Co-PIs had a more intimate knowledge of the local research context, which was essential 

for successfully undertaking the research projects as most were applied in nature. Finally, a 
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pattern emerged in the data with PIs and Co-PIs from upper-middle income countries tending to 

challenge a perceived hierarchy in scientific capabilities compared to PIs and Co-PIs from lower-

middle and low-income countries by providing more nuanced discussion of capacity differences 

between themselves and their US partners.  

The chapter ends by examining whether the data indicates a relationship between the 

practice of mutuality’s values, capacity building, and the geoscientific imaginary. Perceptions of 

differences in knowledge and skills tended to be formed prior to participation in the PEER 

program, and thus, these perceptions likely influenced partnership practice and perceived 

benefits. LMIC PIs and Co-PIs were perceived as having disciplinary knowledge as well as 

greater knowledge and skills related to the local research context, while US/HIC partners were 

perceived as having greater knowledge of research methods and data analysis techniques.  

In relation to mutuality’s values, perceptions of differences in knowledge and skills 

coincided with how partners’ knowledge and skills were valued and to the roles and 

responsibilities of different partners. Moreover, a similar pattern emerged regarding capacity 

development, with differences in perceptions of capacity development in LMIC PIs and Co-PIs 

and US partners corresponding directly with the ways in which many of the participants viewed 

differences in knowledge and skills between LMIC PIs and Co-PIs and US partners. As such, 

LMIC PIs and Co-PIs perceived they benefited from their US partners’ knowledge of research 

methods and data analysis techniques, and US partners, who had prior working relationships 

with their LMIC PIs and Co-PIs, indicated they benefited from their LMIC PIs and Co-PIs 

knowledge and skills of the local research context to expand the scope of their work. Finally, a 

relationship between all three concepts was discussed in terms of how perceptions of differences 
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in knowledge and skills influenced how partnerships were practiced, and together both 

influenced perceptions of capacity development. 
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Chapter 5: Bibliometric analyses of PEER supported publications 

 

This chapter reports on the findings from the bibliometric analyses of PEER supported 

publications. The chapter beings by presenting general information about PEER supported 

publications obtained through Scopus, such as how many publications were identified, the 

distribution of the types of publications, and the subject areas of the publications. After this, the 

chapter presents program-level analyses of authorship data focusing on authorship patterns 

among LMIC PIs, Co-PIs, and partners21 as a means to examine the extent to which mutuality’s 

values of equity, solidarity, and participation were practiced on PEER supported publications. 

Next, the chapter presents country-level analyses of PEER supported publications focusing on 

authorship patterns among countries, patterns of co-authorship between countries, and positions 

of countries within the PEER supported knowledge network. Like with the program-level 

analyses, the findings examine the extent to which mutuality’s values of equity, solidarity, and 

participation were practiced on PEER supported publications. The chapter ends with a summary 

of the findings from both the program-level and country-level analyses.  

PEER Program Supported Publication Information 

 

 As discussed in the Methods chapter, 563 publications were identified in Scopus as being 

supported through PEER program funding. These publications consisted of 461 articles, 76 

conference papers, 15 reviews, 4 erratums, 3 data papers, 2 editorials, 1 letter, and 1 short 

survey. They were published during each year that the PEER program has been in operation with 

the majority of publications, 87%, occurring from 2017 to 2021. Moreover, 55.6% of the 

publications were categorized by Scopus as being open access, and 100% of the publications 

 
21 In this chapter, the term partners is used instead of US partners because there was one partner affiliated with a 

university in Germany who published two PEER supported publications. Also, the total number of all partners is 

utilized as a denominator in program-level analyses.  
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were English language publications. Finally, the publications were unevenly distributed across 

Scopus’ subject area categories. The most publications were labeled as being related to the 

following subject areas: agricultural and biological sciences (n=206); environmental sciences 

(n=197); earth and planetary sciences (n=108); biochemistry, genetics, and molecular biology 

(n=72); social sciences (n=62), and medicine (n=61). On the other hand, the subject areas having 

the least amount of publications were veterinary (n=1); arts and humanities (n=2); psychology 

(n=2); pharmacology, toxicology, and pharmaceutics (n=3); economics, econometrics and 

finance (n=4); and nursing (n=4). 

Figure 4  

Total Number of PEER Supported Publications by Subject Area 

  
 

Program-level Analyses of PEER Supported Publications 

 

Representation of LMIC PI, Co-PIs, and Partners on PEER Supported Publications 
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The first group of analyses at the program-level examine LMIC PI, Co-PI, and partner 

representation on PEER supported publications. Representation serves as a proxy for mutuality’s 

value of participation. In this case, it measures the extent to which LMIC PIs and Co-PIs as well 

as partners authored PEER supported publications and whether there were differences in 

representation between the two groups.  

The 563 publications included authors representing 190 PEER program funded projects. 

There were 186 LMIC PIs and Co-PIs and 124 partners who authored publications (Table 4). A 

chi-square test comparing the proportion of LMIC PIs and Co-PIs who authored a publication 

with the proportion of partners indicated that a significanlty greater proportion of LMIC PIs and 

Co-PIs (43.7%) authored publications compared to the proportion of partners (32.8%; p = .002). 

Moreover, based on the LMIC PI and Co-PI data disaggregated by income-level, there were a 

total of 65 PIs and Co-PIs from upper-middle income countries, 100 PIs and Co-PIs from lower-

middle income countries, and 21 PIs and Co-PIs from low-income countries who authored 

publications. The chi-square tests comparing the proportion of PIs and Co-PIs from these 

income-levels who authored publications with the proportion of partners showed that a 

significantly greater proportion of both upper-middle income country PIs and Co-PIs (55.6%; p 

< .001) and lower-middle income country PIs and Co-PIs (42.0%; p = .021) authored 

publications compared to the proportion of partners who authored publications. On the other 

hand, there was no signifcant difference found between the proportion of low-income country 

PIs and Co-PIs who authored publications (29.6%; p = .594) and the proportion of partners who 

authored publications.  
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Table 4  

Results of Chi-square Tests Comparing the Proportions of PEER Program Participants who 

Authored Publications 

Category of Researcher 
# of 

Participants 

% of 

Participantsa 
𝜒2 p phi 

PEER Researchers      

LMIC PIs and Co-PIs 186 43.7% 9.967 .002 -.111 

Low-income 21 29.6% .285 .594 .025 

Lower-middle income 100 42.0% 5.356 .021 -.093 

Upper-middle income 65 55.6% 19.594 .000 -.199 

Partners 124 32.8% - - - 
a Percent of participants was found by dividing the number of participants on publications by the 

total number of PEER program participants for each income-level. See PEER Program 

Participant and Project Information section in the Methods chapter for all denominators used.  

 

Furthermore, looking at the total number of publications on which LMIC PIs and Co-PIs 

and partners were represented, data show that LMIC PIs and Co-PIs as a group were represented 

on a total of 551 (97.9%) publications, while partners appeared as authors on only 196 (34.8%) 

publications (Table 5). A chi-square test showed that LMIC PIs and Co-PIs as a group were 

represented on a signficanlty greater proportion of publications than were partners (p < .001). 

Next, when examining LMIC PIs and Co-PIs data dissaggregated by income-level, upper-middle 

income country PIs and Co-PIs were represented on 240 (42.6%) publications, lower-middle 

income country PIs and Co-PIs were represented on 256 (45.5%) publications, and low-income 

country PIs and Co-PIs were represented on 57 (10.1%) publications. Chi-square tests showed 

that the proportions of publications on which upper-middle income country (p =.008) and lower-

middle income county (p < .001) PIs and Co-PIs were represented were significanlty greater than 

the proportion of publications on which partners were represented. However, partners were 
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represented on a signficanlty greater proportion of publications than were low-income country 

PIs and Co-PIs (p < .001).  

Table 5  

Results of Chi-square Tests Comparing the Proportions of Publications on Which PEER 

Program Participants Were Represented 

Category of Researcher 
# of 

Publications 

% of 

Publicationsa 
𝜒2 p phi 

PEER Researchers      

LMIC PIs and Co-PIs 551b 97.9% 501.228 .000 -.667 

Low-income 57 10.1% 98.499 .000 .296 

Lower-middle income 256 45.5% 13.306 .000 -.109 

Upper-middle income 240 42.6% 7.246 .007 -.080 

Partners 196 34.8% - - - 
a Percent of publications was found by dividing the number of publications by 563, or the total 

number of publications. b The sum of the number of publications for low-income, lower-middle, 

and upper-middle income PIs and Co-PIs does not equal LMIC PIs and Co-PIs as a group. This 

is because there was one publication on which a low-income PI or Co-PI co-published with a 

lower-middle income country PI or Co-PI, and there was another publication on which an upper-

middle income country PI or Co-PI co-published with a lower-middle income country PI or Co-

PI. Thus, the sum is 553 instead of 551 because two publications were counted twice.  

 

Corresponding Authorship Patterns Among LMIC PIs, Co-PIs and Partners on PEER 

Supported Publications 

 

The second group of analyses at the program-level involves comparing corresponding 

authorship patterns among LMIC PIs, Co-PIs, and partners. Corresponding authorship patterns 

serve as a proxy for project planning, decision-making, and contributing to publications. Thus, 

they provide a measure of the extent to which mutuality’s values of equity and participation were 

practiced on PEER supported publications.  
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The corresponding author data show that LMIC PIs and Co-PIs were listed as 

corresponding authors on a greater proportion of publications which they authored, 195 out of 

515 (37.9%), compared to the proportion of partners who were listed as corresponding authors 

on publications which they authored, 23 of 181 publications (12.7%) (Table 6). A chi-square test 

showed that LMIC PIs and Co-PIs were listed as corresponding authors on a significanlty higher 

proportion of their publications than partners when treating LMIC PIs and Co-PIs as a group (p < 

.001). Furthermore, when analyzing the LMIC PI and Co-PI corresponding authors more closely 

by their country income levels, it was found that PIs and Co-PIs from upper-middle income 

countries were listed as corresponding authors on 91 out of the 232 publications (39.2%) which 

they authored, PIs and Co-PIs from lower-middle income countries were listed as corresponding 

authors on 89 out of the 228 publications (39.0%) which they authored, and PIs and Co-PIs from 

low-income countries were listed as corresponding authors on 15 out of the 57 publications 

(26.3%) which they authored. Chi-square tests showed that the proportions of LMIC PIs’ and 

Co-PIs’ publications on which they were listed as corresponding authors for each income level, 

upper-middle income country (p < .001), lower-middle income country (p < .001), and low-

income country (p = .014), were all significanlty larger than the proportion of partners’ 

publications on which partners were listed as corresponding authors.   

Table 6  

Results of Chi-square Tests Comparing the Corresponding Authorship Patterns Among PEER 

Program Participants 

Category of Researcher 
# of 

Publications 

% of 

Publicationsa 
𝜒2 p phi 

LMIC PIs and Co-PIs 195 37.9% 39.403 .000 -.238 

Low-income 15 26.3% 5.983 .014 -.159 

Lower-middle income 89 39.0% 35.172 .000 -.293 

Upper-middle income 91 39.2% 35.776 .000 -.294 
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Partners 23 12.7% - - - 

a Percent of publications for all PEER supported publications was found by dividing the number 

of publications by the total number of publications on which participants from each category 

were represented. Articles that had no corresponding authors were removed from the total 

number of publications for each category. Thus, the denominators for LMIC PIs and Co-PIs was 

515, for low-income PIs and Co-PIs was 57, for lower-middle income PIs and Co-PIs was 228, 

for upper-middle income PIs and Co-PIs was 232, and partners was 181. 

 

Co-authorship Patterns of PIs, Co-PIs and Partners on PEER Supported Publications 

 

 The final group of analyses at the program level involve comparing the extent to which 

LMIC PIs and Co-PIs co-authored publications with other LMIC researchers with the extent to 

which partners co-authored publications with other HIC researchers22. These analyses serve as a 

proxy for mutuality’s value of solidarity as solidarity refers to whether partnerships support 

interactions between researchers from the same country or similar other countries.  

Through analyzing the country and institutional affiliations of all co-authors on PEER 

supported publications, it was found that LMIC PIs and Co-PIs co-authored most of their 

publications, or 93.5%, with researchers from their same country and other LMICs (Table 7). 

This proportion was significantly higher than the proportion of partners’ publications co-

authored with researchers from their same country and other HICs (73.5%; p < .001). Conversly, 

LMIC PIs and Co-PIs did not co-author with researchers from their same country and other 

LMICs on only 6.5% of their publications. This was signifcantly less than the proportion of 

 
22 HIC researchers are utilized in this analysis because no partners who had affiliations in LMICs authored PEER 

supported publications. Only partners from the US and one from Germany authored PEER supported publications.  
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partners’ publications on which they did not co-author with researchers from their same country 

and other HICs (26.5%; p < .001).  

Looking at the co-authorship patterns more closely, LMIC PIs and Co-PIs co-authored a 

significantly greater proportion of their publications with researchers from their same country 

than did partners (84.8% to 48.0%; p < .001). On the other hand, partners co-authored a 

significantly greater proportion of their publications with only researchers from other HICs 

compared to the proportion of LMIC PIs’ and Co-PIs’ publications co-authored with only 

researchers from other LMICs (1.4% to 13.8%; p < .001). Lastly, there was no signficant 

difference between the proportion of LMIC PIs’ and Co-PIs’ and partners’ publications co-

authored with researchers from their same country and other LMICs or HICs (7.2% to 11.7%; p 

= .051).  

Table 7 also presents LMIC data dissagreggated by income-level and compares the 

proportion of publications with each co-authorship structure for PIs and Co-PIs from different 

income-levels with the proportion of publication with each co-authorship structure for partners. 

These data show that in all cases, the significant differences between the co-authorship patterns 

for all LMIC PIs’ and Co-PIs’ publications combined and partners’ publications discussed above 

held true when comparing the co-authorship patterns on low-income, lower-middle income, and 

upper-middle income PIs and Co-PIs’ publications separately with the co-authorshiop patterns of 

partners’ publications.  
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Table 7  

Chi-square Results Comparing the Proportion of LMIC PI and Co-PI and Partner Publications with Each Co-authorship Structure 23 

 
All LMIC PIs and Co-

PIs 
Low-Income Lower-middle Income Upper-middle Income Partner 

Co-authorship Structure # % p # % p # % p # % p # % 

Total in Collaboration 517 93.5% .000 52 91.2% .005 246 96.1% .000 219 91.3% .000 144 73.5% 

w/ researchers from 

same country 
469 84.8% .000 47 84.0% .000 224 87.5% .000 198 82.6% .000 94 48.0% 

w/ other LMIC or 

HIC researchers 
8 1.4% .000 2 3.5% .032 4 1.6% .000 2 0.8% .000 27 13.8% 

w/ own country and 

other LMIC or HIC 

researchers 

40 7.2% .051 3 5.4% .157 18 7.0% .084 19 7.9% .179 23 11.7% 

Total Not in 

Collaboration 
36 6.5% .000 5 8.9% .005 10 3.9% .000 21 8.8% .000 52 26.5% 

Note. Percentages were calculated by dividing the number of publications by the total number of publications (total in collaboration + 

total in isolation) for each income-level.  The percentages for All LMIC PIs and Co-PIs was calculated by using a demoniator of 553. 

This was used because there was one publication on which a low-income PI or Co-PI co-published with a lower-middle income 

country PI or Co-PI, and there was another publication on which an upper-middle income country PI or Co-PI co-published with a 

lower-middle income country PI or Co-PI. Thus, two additional publications were added to the total number of LMIC PI and Co-PI 

publications to account for publications on which differing income-level PIs and Co-PIs collaborated.

 
23 See Appendix Table 17 for chi-square statistics for each comparison made in this table.  
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Country-Level Analyses of PEER Supported Publications  

 

While the above analyses provide insights into relations among PEER LMIC PIs and Co-

PIs and partners, it does not provide much insight from a macro-perspective related to countries’ 

positions or relations among countries on PEER supported publications. In other words, it does 

not analyze publication data in relation to the specific countries that the authors represent and 

what country representation on publications may mean for how power and influence were 

distributed among countries on publications. This perspective is important as this study 

investigates not only relations between partners but also the extent to which the funding of such 

partnership programs helps further the position of the US in global science and the global 

hierarchy of science. Therefore, the remainder of the publication analyses will discuss patterns 

within the publication data at the country-level with special attention being given to the positions 

of countries within the network of PEER funded publications as well as collaboration patterns of 

countries within the network. It will present data at the individual country level, and it will 

present data based on country income-level.  

Country Co-authorship Network Map of PEER Supported Publications 

 

This portion of the chapter begins with an examination of a network map of country co-

authorship data for the 563 PEER supported publications. The purpose of the map is to help 

visualize countries’ positions within the PEER supported knowledge network and to better 

understand connections between countries on PEER supported publications. The map provides a 

framing for later data analyses, which quantify and further analyze representation and 

collaboration patterns among countries.  

Figure 5 displays the network map of all PEER supported publications. Each node, or 

circle, in the network map represents one of the 98 countries that had researchers represented on 
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publications. Node size represents the number of publications per country with larger nodes 

indicating higher numbers of publications and smaller nodes indicating lower numbers of 

publications. The lines between countries represent instances in which researchers from two 

countries collaborated on publications. Further, line thickness represents the number of times two 

countries collaborated with thicker lines indicating more publications and thinner lines indicating 

less. Lastly, the colors of the nodes represent clusters of countries, or groups of countries that 

had a higher number of connections to countries of the same color and fewer connections to 

countries of different colors.  

 In examining Figure 5, the countries with the highest number of publications clearly 

stand out among the rest. These countries include the United States, Brazil, Indonesia, and 

United Kingdom. The figure also indicates that a large number countries in the network were 

connected to other countries. From the figure, it is clear that the United States had the largest 

number of ties to other countries, and it appears to be followed by other countries with a large 

number of publications, such as Brazil, United Kingdom, and the Netherlands. Moreover, in 

terms of line thickness, the thickest lines in the network all connect to the United States. For 

example, the lines connecting the United States to Brazil, to the United Kingdom, and to 

Indonesia appear thicker than lines connecting any other countries. This indicates that US 

researchers and researchers from these countries collaborated on more publications than did 

researchers from any other pairs of countries.  

Based on the different colors of the nodes, the map shows evidence of clustering with 

researchers from certain countries co-publishing together more than with researchers from other 

countries.  In many of these situations, clustering appears to occur among countries from the 

same region. For example, nearly all countries colored purple are located in North Africa and the 
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Middle East, all countries colored teal are located in Southeast Asia, and most countries colored 

yellow are located in Eastern and Southern Africa. At the same time, there seems to be some 

evidence that clustering patterns may be influenced by post-colonial ties between countries. For 

example, the green cluster includes Indonesia, the Netherlands, and Japan; the purple cluster 

includes Tunisia and France; and the blue cluster includes Brazil and Portugal as well as Spain, 

Colombia, and Morocco. Lastly, the US and the UK stand out as two countries with large node 

sizes that have distinct colors from the other highly represented countries. This is likely because 

both countries’ connections are more highly dispersed throughout the network compared to other 

countries, which have more concentrated connections in the network. Thus, the clustering 

demonstrates that collaborations between countries tend to be regional, but they may also be 

influenced by post-colonial ties, and HICs namely, the US and the UK, appear to be connected to 

a high number of countries in the network regardless of geographic location.  

Figure 5  

Country Co-authorship Network Map of PEER Supported Publications 
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Country Representation on PEER Supported Publications 

 

The first group of analyses at the country-level examine country representation on PEER 

supported publications. Like with the program-level analyses, representation serves as a proxy 

for mutuality’s participation. However, in this case, the analyses compare differences in the 

proportions of publications on which US researchers were represented with the proportions of 

publications on which other country researchers were represented as well as differences in 

representation between LMICs and HICs. 

Corroborating the initial findings from the network map, researchers from the US 

authored the largest number of PEER supported publications (n=293; 52.0%) (Table 8). Chi-

square tests showed that US researchers were represented on a signifcanlty greater proportion of 

publications than researchers from any other country (121.758 ≤ 𝜒2 ≤ 392.494, p < .001, .329 ≤  

phi ≤ .590). The US was followed in number of publications by Brazil (n=115; 20.4%), 

Indonesia (n=104; 18.5%), United Kingdom (n=47; 8.3%), and Lebanon (n=37; 6.6%). Table 8 
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shows the top 20 countries represented on publications. Interestingly, in a few cases, countries 

that did not have a researcher who participated in a PEER program project, i.e., France, Japan, 

Australia, and Sweden, had researchers who authored a high number of publications. Thus, while 

countries with PEER program participants were generally the most highly represented on 

publications, researchers from HICs had high levels of participation on PEER supported 

publications although researchers from few HICs (n=4) participated in the PEER program.  

Table 8  

Comparison of the Total Number and Proportion of Countries Represented on the Most PEER 

Supported Publications 

Country 
Country Income-

levela 
# of 

Publications 

% of 

Publications 
p-value 

United States HIC 293 52.0% - 

Brazil UM 115 20.4% .000a 

Indonesia LM 104 18.5% .000a 

United Kingdom HIC 47 8.3% .000a 

Lebanon UM 37 6.6% .000a 

South Africa UM 37 6.6% .000a 

Morocco LM 32 5.7% .000a 

India LM 29 5.2% .000a 

France HIC 27 4.8% .000a 

Netherlands HIC 26 4.6% .000a 

Vietnam LM 25 4.4% .000a 

Japan HIC 24 4.3% .000a 

Ethiopia L 23 4.1% .000a 

Germany HIC 22 3.9% .000a 

Australia HIC 21 3.7% .000a 

Colombia UM 20 3.6% .000a 

Tunisia LM 20 3.6% .000a 

Thailand UM 18 3.2% .000a 

Kenya LM 17 3.0% .000a 

Sweden HIC 16 2.8% .000a 
a HIC stands for high-income country, UM stands for upper-middle income country, LM stands 

for lower-middle income country, and L stands for low-income country. 
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Looking more closely at country representation on publications according to country 

income-level, LMICs as a group were represented on a signficantly greater proportion of 

publications, 99.1%, than were HICs, 66.6% (p <.001). Thus, LMICs as a group authored more 

publications than did HICs, 558 and 375, respectively, but at the same time, it is clear that both 

groups of countries were highly represented on PEER supported publications. On the other hand, 

when analysing LMIC data dissagregated by income-level compared to HICs, the data show that 

HICs were represented on a signficantly greater proportion of publications than any other 

income-level of countries. While HICs were represeted on 375 publications (66.6%), upper-

middle income countries were represented on 264 publications (46.9%; p < .001), lower-middle 

income countries were represented on 270 publications (48.0%; p < .001), and low-income 

countries were represented on 68 publications (12.1%; p < .001).  

Table 9  

Comparison of the Number and Proportion of Publications on Which Researchers from Different 

Income-levels Were Represented 

Category of Researcher 
# of 

Publications 

% of 

Publicationsa 
𝜒2 p phi 

PEER Researchers      

All LMICs 558 99.1% 209.412 .000a -.431 

Low-income 68 12.1% 350.744 .000a .558 

Lower-middle income 270 48.0% 40.014 .000a .189 

Upper-middle income 264 46.9% 44.581 .000a .199 

HICs 375 66.6% - - - 
aPercent of publications was found by dividing the number of publications by 563, or the total 

number of publications. The sum of low-income, lower-middle, and upper-middle income 

countries does not equal the number of publications for All LMICs because there were instances 

in which researchers from these countries co-authored publications.  
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Country-level Corresponding Authorship Patterns on PEER Supported Publications 

 

 While the above analyses help to understand the extent to which particular countries or 

groups of countries authored on PEER supported publications, it is also important to examine the 

roles of country researchers on publications and what this may mean for influence over the 

knowledge produced. Thus, the second group of analyses examines country corresponding 

authorship patterns on PEER supported publications. Like with the program-level analyses, these 

analyses provide insight into differences related to planning, decision making, and contributions 

to publications, and they serve as proxies for mutuality’s values of equity and participation. At 

the country level, the analyses compare the proportion of publications with US corresponding 

authors with the proportion of publications with other country corresponding authors, and they 

compare the proportion of publications with LMIC corresponding authors with the proportion of 

publications with HIC corresponding authors.  

In analyzing the distribution of corresponding authors by country, 52 of the 98 countries 

had researchers who served as corresponding authors. There were seven countries with a much 

larger number of corresponding authors than other countries. Three of these countries, the United 

States, Brazil, and Indonesia, had the greatest number of corresponding authors, 99 (18.97%), 86 

(16.48%), and 85 (16.28%), respectively. These three countries accounted for more than half, or 

51.73%, of the corresponding authors on all publications. Following these top three countries 

were Lebanon (27, 5.17%), South Africa (23, 4.41%), India (20, 3.83%), and Morocco (19, 

3.64%). The remainder of the countries with corresponding authors had 12 or less (≤ 2.30%) 

total corresponding authors.  

 Table 10 also displays the p-values for chi-square tests comparing the proportions of 

corresponding authors for each country with the proportion of US corresponding authors. The 
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findings show that there were no signficant differences found when comparing the proportion of 

US corresponding authors with the proportions of Brazilian (𝜒2 = 1.110, p = .292, phi = .033) and 

Indonesian (𝜒2 = 1.293, p = .255, phi = .035) corresponding authors.  On the other hand, the 

proportion of US corresponding authors was significanlty greater than the proportion of 

corresponding authors for all other 49 countries with corresponding authors (46.790 ≤ 𝜒2 ≤ 

106.214, p < .001, .212 ≤  phi ≤ .319).  

Table 10  

Comparison of the Number and Proportion of Publications on Which Researchers from Different 

Countries Served as Corresponding Authors on PEER Supported Publications 

Country 
Country 

Income-levela 
Total Number 

% of 

Corresponding 

Authorsb 

p-value 

United States HIC 99 18.97% - 

Brazil UM 86 16.48% .292 

Indonesia LM 85 16.28% .255 

Lebanon UM 27 5.17% .000 

South Africa UM 23 4.41% .000 

India LM 20 3.83% .000 

Morocco LM 19 3.64% .000 

Colombia UM 12 2.30% .000 

Thailand UM 12 2.30% .000 

Tunisia LM 11 2.11% .000 

Kenya LM 10 1.92% .000 

Jordan UM 9 1.72% .000 

Vietnam LM 9 1.72% .000 

Philippines LM 8 1.53% .000 

Uganda L 8 1.53% .000 

Ethiopia L 7 1.34% .000 

Mexico UM 6 1.15% .000 

Netherlands HIC 5 0.96% .000 

United Kingdom HIC 5 0.96% .000 

Bangladesh LM 4 0.77% .000 
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a HIC stands for high-income country, UM stands for upper-middle income country, LM stands 

for lower-middle income country, and L stands for low-income country. b Percent of publications 

was found by dividing the number of publications by 522, or the total number of publications 

with corresponding authors listed.  

 

In further comparing corresponding authorship by income-levels, Table 10 shows that the 

majority of countries with the greatest number of corresponding authors were LMICs (85% of 

the top 20). In terms of total number of corresponding authors, LMIC researchers as a group 

were corresponding authors on a signficantly higher proportion of publications than HIC 

researchers (p < .001). LMIC researchers served as corresponding authors on 389 (74.5%) 

publications, while HIC researchers served as corresponding authors on 133 (25.5%) 

publications. Morever, when disaggregating the LMIC data by income-level, it was found that 

both upper-middle income country researchers and lower-middle income country researchers 

served as corresponding authors on a significanlty greater proportion of publications than did 

researchers from HICs, 35.4% (p <.001) and 34.3% (p = .002), respectively. However, HIC 

researchers served as corresponding authors on a greater proportion of publications than did low-

income country researchers, 4.8% (p < .001).   

Table 11  

Comparison of the Number and Proportion of Publications on Which Researchers from Different 

Country Income-levels Served as Corresponding Authors on PEER Supported Publications 

Category of Researcher 
# of 

Publications 

% of 

Publicationsa 
𝜒2 p phi 

LMIC Researchers 389 74.5% 251.096 .000 -.490 

Low-income 25 4.8% 86.988 .000 .289 

Lower-middle income 179 34.3% 9.673 .002 -.096 

Upper-middle income 185 35.4% 12.228 .000 -.108 

HIC Researchers 133 25.5% - - - 
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aPercent of publications was found by dividing the number of publications by 522, or the total 

number of publications with corresponding authors listed. 

 

Country-level Co-authorship Patterns on PEER Supported Publications 

  
The third group of analyses at the country-level examine interactions between countries 

and groups of countries on PEER supported publications. These analyses provide insight into 

mutuality’s values of participation and solidarity on PEER supported publications. In terms of 

participation, the analyses compare the extent to which US researchers collaborate with 

researchers from other countries on publications with the extent to which researchers from other 

countries do. They also compare differences in the extent to which researchers from LMICs and 

HICs collaborate on publications involving researchers from other income-levels. Lastly, in 

terms of solidarity, the analyses compare the probability that researchers from HICs co-author 

publications together with the probability that researchers from other income-levels co-author 

publications together.   

Centrality of Countries and Groups of Countries on PEER Supported Publications. Table 

12 shows the countries with the most ties to other countries on PEER supported publications. 

Corresponding with the network map, the US had ties24 to 88, or 90%, of countries represented 

on PEER supported publications. The US’ connectivity with other countries in the network was 

unmatched by any other country. The proportion of countries to which it had ties was 27.8% 

greater than the country with the second highest proportion, the U.K. Chi-square tests showed 

the US’ normalized degree centrality, or proportion of countries to which it had ties, was 

significantly greater than all countries’ normalized degree centralities (21.093 ≤ 𝜒2 ≤ 157.131, p 

 
24 In this study, a tie refers to an instance in which researchers from different countries or different groups of 

countries co-authored a publication.  
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< .001, .330 ≤  phi ≤ .900). While not equal to the US, the countries with ties to the highest 

proportion of other countries in the network were the U.K. (62.9%), France (54.6%), the 

Netherlands (51.5%), and Brazil (49.5%).   

Table 12  

Comparison of Degree Centrality and Normalized Degree Centrality for Countries on PEER 

Supported Publications 

Country 
Country 

Income-levela 

# of countries 

with ties tob 

% of countries 

with ties toc 
p-value 

United States HIC 88 90.7% - 

United Kingdom HIC 61 62.9% .000a 

France HIC 53 54.6% .000a 

Netherlands HIC 50 51.5% .000a 

Brazil UM 48 49.5% .000a 

Australia HIC 46 47.4% .000a 

Germany HIC 45 46.4% .000a 

Switzerland HIC 41 42.3% .000a 

Indonesia LM 38 39.2% .000a 

Japan HIC 38 39.2% .000a 

India LM 38 39.2% .000a 

Peru UM 37 38.1% .000a 

Ecuador UM 36 37.1% .000a 

Chile HIC 34 35.1% .000a 

Uganda L 33 34.0% .000a 

Belgium HIC 33 34.0% .000a 

Bolivia LM 33 34.0% .000a 

Sweden HIC 31 32.0% .000a 

South Africa UM 20 20.6% .000a 

Vietnam LM 18 18.6% .000a 
a HIC stands for high-income country, UM stands for upper-middle income country, LM stands for lower-

middle income country, and L stands for low-income country. b Number of countries with ties to is 

degree centrality. c Percent of countries with ties to is normalized degree centrality. 
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In addition to presenting data on the centrality of countries, Table 12 also provides 

information on the income-levels of the most highly connected countries. The data show that 11 

out of the top 20 (55%) countries were HICs compared to 4 (20%) upper-middle income 

countries, 4 (20%) lower-middle income countries, and 1 (5%) low-income country. While this is 

the case, in comparing the differences in group degree centality based on income-levels, no 

significant difference was found between LMICs’ group degree centrality and HICs’ group 

degree centrality  (p = .210) (Table 13). LMICs had ties to 33 HICs (100%), while HICs had ties 

to 62 LMICs (95.4%). However, when disaggregating LMIC data by income-level, it was found 

that HICs had a significanlty greater group degree centrality than did upper-middle income 

countries (75.3%; p = .001), lower-middle income countries (73.5%; p <.001), and low-income 

coutnries (51.2%; p <.001). Thus, the data show that individual HICs were highly represented 

among the countries with the highest degree centralities, and HICs as a group generally had more 

ties to other countries than researchers at any other income-level.  

Table 13  

Comparison of Group Degree Centrality and Normalized Group Degree Centrality for Different 

Income-level Countries on PEER Supported Publications 

Income-level 

# of non-

group 

countries 

with ties toa 

% of non-

group 

countries with 

ties tob 

𝜒2 p phi 

All LMICs 33 100.0% 1.571 .210 -.127 

Low-income 43 51.2% 34.393 .000a .480 

Lower-middle income 53 73.6% 12.014 .000a .296 

Upper-middle income 55 75.3% 10.705 .001a .279 

HICs 62 95.4% - - - 
a Number of non-group countries with ties to is group degree centrality. b Percent of non-group 

countries with ties to is normalized group degree centrality. 
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Probability of Within and Between Groups Ties for LMICs and HICs on PEER 

Supported Publications. Expanding upon the analyses of ties between countries above, it is 

possible to also examine the presence or lack of ties within and between groups of countries 

organized by income-level. The results of the structural blockmodels comparing the probability 

of the presence of ties within and between the different income-level groups with the probability 

of the presence of ties between HICs show that in general there was a greater tendency for the 

presence of ties25 between HICs on PEER supported publications than ties between countries 

from any other income-levels (Table 14).  

First, in comparing the probability of ties among HICs to the probability of ties among 

LMICs when treating LMICs as a single group, there was a statistically significant difference 

between the probability of a tie between HICs and the probability of a tie between LMICs (p = 

.004). The probability of the presence of a tie between two HICs was .318 compared to .104 for 

ties between two LMICs. Likewise, the data also show that the probability of a tie between two 

HICs was significantly higher than the probability of a tie between an HIC and an LMIC (.197; p 

=.006). Thus, when considering LMICs as a single group, there was a greater tendency for 

researchers from different HICs to co-publish compared to researchers from any other group of 

countries.  

Moreover, in comparing the probability of ties among HICs to the probability of ties 

among LMICs when disaggregating LMIC data by income-levels, the probability of a tie 

between two HICs was significantly greater than the probability of ties between any categories of 

LMICs. The probability of ties between low-income countries (.07), between low-income 

 
25 In this study, a tie refers to an instance in which researchers from different countries or different groups of 

countries co-authored a publication. 
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countries and lower-middle income countries (.08), and between low-income countries and 

upper-middle income countries (.11) were all significantly lower than ties between HICs (all p ≤ 

.01). Similarly, the probability of ties between lower-middle income countries (.06) and between 

lower-middle income and upper-middle income countries (.12) were significantly lower than ties 

between HICs (all p ≤ .01). Furthermore, the probability of ties between upper-middle income 

countries was significantly lower than ties between HICs (p ≤ .05). Lastly, this same trend held 

true when comparing the differences in probability of ties between HICs and low-income 

countries (.186, p = .016) and the probability of ties between HICs and lower middle-income 

countries (.157, p = .003) with the probability of ties between HICs. However, there was no 

significant difference between the probability of ties between HICs and the probability of ties 

between HICs and upper-middle income countries (.243, p = .069). 

Table 14  

Regression Results for Structural Blockmodels of Differences in Group Tie Density Comparing 

Four Income-level Categories as well as Two Income-level Categories 

Country Income-level 

Comparisonsa 

Unstandardized 

Coefficient 

Standardized 

Coefficient 
p-value 

Two Income Categories 
   

Intercept (H-H) 0.318 0.000 0.006b 

LMIC-LMIC -0.214 -0.283 0.004b 

LMIC-HIC -0.121 -0.135 0.006b 

    

Four Income Categories    

Intercept (H-H) 0.318 0.000 0.006b 

L-L -0.241 -0.088 0.007b 

L-LM -0.235 -0.121 0.004b 

L-UM -0.204 -0.102 0.010b 

L-H -0.132 -0.076 0.016a 
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LM-LM -0.254 -0.170 0.004b 

LM-UM -0.203 -0.136 0.008b 

LM-H -0.161 -0.123 0.003b 

UM-UM -0.172 -0.111 0.030a 

UM-H -0.075 -0.056 0.069 

Note. The model fit measures for the four-income category regression model are R2 = .038 (p = 

.029. The model fit measures for the two-income category regression model are R2 = .033 (p = 

.006).  

aHIC stands for high-income country, UM stands for upper-middle income country, LM stands for lower-

middle income country, and L stands for low-income country. 

 

A Country’s Overall Position on PEER Supported Publications: Representation, 

Corresponding Authorship, and Normalized Degree Centrality 

 

The final analysis in this portion of the chapter attempts to bring together the different 

measures of a country’s position on PEER supported publications, i.e., representation, 

corresponding authorship, and degree centrality, to provide a more complete understanding of 

how countries are positioned on publications. Figure 6 shows a scatter plot with the x-axis 

representing the percent of countries to which a country has ties, or normalized degree centrality, 

and the y-axis representing the percentage of publications on which researchers affiliated with a 

given country served as a corresponding authors. Morever, the data points represent each 

individual country, and the size of the data points represent the number of publications that 

researchers from a given country authored with larger data points indicating more publications 

and smaller data points indicating less publications. Lastly, the figure includes dotted intersecting 

lines for the average percent of countries to which a country had ties and for the average 

percentage of publications on which researchers affiliated with a given country served as a 

corresponding authors. It also includes a dotted circle at the intersection of the dotted lines which 
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represents the average number of publications per country. Thus, the figure combines the three 

separate measures in an attempt to provide a more complete picture of a given country’s position 

on publications. 

  The figure shows that the US was positioned first compared to any other country in the 

network. It was represented on the most publications, it was connected to the most other 

countries, and it had the most corresponding authors. While this is the case, the figure also shows 

that there were several other countries, all LMICs, that were highly represented on publications, 

were connected to an above average number of countries, and were corresponding authors on an 

above average number of pulications. These countries include Brazil, Indonesia, India, South 

Africa, Uganda, Mexico, and Vietnam. Among these countries, Brazil and Indonesia stand out 

from the rest having authored the second and third largest number of publications, respectively, 

having connections to 50 percent and 40 percent of other countries, respectively, and having the 

second and third largest number of corresponding authors, respectively.  

Figure 6  

Comparison of Countries Overall Positions on PEER Supported Publications Based on 

Representation, Corresponding Authorship, and Degree Centrality 
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Note. The x-axis scale is not the same as the y-axis scale in order to better visualize positions of 

countries and spaces between countries. Thus, interpretation should consider ample empty space 

on the right side of the graph indicating that no country has corresponding authors on more than 

20% of publications.  

 

 In addtion to the above countries, the figure presents three clusters of countries that were 

positioned differently on publications to a greater or lesser extent depending upon the measures 

utilized. The first occupies the upper left quadrant in the graph. This group was connected to a 

large number of other countries, but its researchers served as corresponding authors on a below 

average number of publications. Further, these countries were generally represented on an above 

average number of publications. This cluster is highly comprised of HICs, and the graph helps to 

visualize the normalized degree centrality data, which showed a high number of HICs among the 

most connected countries. The second cluster occupies the bottom right quadrant in the graph. 

This cluster includes countries that had an above average number of researchers serve as 
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corresponding authors but were less connected to other countries in the network. They were also 

highly represented on publications. This group of countries, including Lebanon, Morocco, 

Colombia, Thailand, and Tunisia, are all LMICs and all had researchers who participated in the 

PEER program. The final cluster is located in the bottom left quadrant. These countries were 

connected to a below average proportion of other countries and had a below average number of 

researchers who served as corresponding authors. In most cases, they were represented on a 

below average number of publications. These countries include countries from all different 

income-levels, but a high number of low-income countries fall into this cluster.   

These findings together demonstrate how representation, corresponding authorship, and 

normalized degree centrality interact to establish a country’s overall position on publications. 

The US’ overall position corresponds with its top position on each of the individual measures: 

number of publications, corresponding authorship, and normalized degree centrality. Moreover, 

the figure also shows that certain measures may favor one country, or group of countries, over 

others, but a country’s overall positions may not be as strong as a single measure indicates. For 

example, only using centrality as a measure may lead one to the conclude that Euro-American 

HICs are positioned to be most influential in the network. However, the figure shows that while 

they may be the most connected, their researchers serve as corresponding authors on a smaller 

number of publications. As such, they may be collaborating on publications led by LMIC 

researchers and their roles in planning, decision-making, and contributing to knowledge 

production on these publications are much less than LMICs researchers overall. Thus, the data in 

the figure provide a more complete picture of overall differences in countries’ positions on PEER 

supported publications.  

Chapter Summary  
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Through utilizing mutuality’s values of equity, solidarity, and participation, the PEER 

supported publication data analyses provided insight into how power and influence over 

knowledge production on PEER supported publications were distributed among LMIC PIs, Co-

PIs, and partners as well as among countries and groups of countries. The two levels of analyses, 

program-level and country-level, allowed for a clearer underestanding of how power and 

influence manifest themselves differently depending upon the unit of analysis and measurements 

utilized.  

Summary of Program-Level Analyses Findings 

 

At the program-level, data were specifically anlayzed in relation to PIs, Co-PIs, and 

partners. Data were analyzed in relation to PI, Co-PI, and partner representation on publications, 

on patterns of corresponding authorship, and on patterns of co-authorship. Regarding 

representation, data showed that a significantly greater proportion of LMIC PIs and Co-PIs who 

participated in the PEER program were represented on publications compared to the proportion 

of partners who were represented on publications. This signficant difference held true when 

comparing dissaggregated LMIC data with partners in all cases except for low-income country 

PIs and Co-PIs. There was no significant difference in the proportions of low-income country PIs 

and Co-PIs and partners who were represented on publications.  

Similarly, LMIC PIs and Co-PIs authored a significantly larger proportion of publications 

than did partners. Again, this signficant difference held true when comparing dissaggregated 

LMIC data with partners in all cases except for low-income country PIs and Co-PIs. However, in 

this case, US/HIC partners authored a signficantly larger proportion of pulications than did low-

income country PIs and Co-PIs. Together, these findings indicate that LMIC PIs and Co-PIs 

generally had higher levels of participation and more opportunites to contribute to knoweldge 
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production and influence the knoweldge production process on PEER supported publications 

than did partners. Therefore, the analyses of representation on publications provided evidence 

that mutuality’s value of participation was not practiced as much as it could have been on PEER 

supported publications.  

A similar pattern emerged with the corresponding authorship analyses, which served as 

proxies for mutuality’s values of equity, or project planning, and participation, or decision-

making on and contributions to publications. Researchers who served as corresponding authors 

likely had the greatest amount of power and influence over the knowledge produced as part of 

publications. The findings showed that LMIC PIs and Co-PIs served as corresponding authors on 

a signifcantly greater proportion of their publications than partners did on their publications, and 

this signficant difference between the groups held true when comparing the proportion of upper-

middle, lower-middle income, and low-income country PIs and Co-PIs’ publications on which 

they were listed as corresponding authors with the proportion of partners’ publications on which 

they were listed as corresponding authors. As such, the these findings demonstate that LMIC PIs 

and Co-PIs generally were more active in project planning and had greater roles in decision-

making and contributed more to publications than did partners. Thus, the findings of the 

corresponding authorship analyses indicate that mutuality’s values of equity and participation 

were not highly practiced as part of PEER supported publications.  

 In addition to correpsonding authorship patterns, co-autorship patterns were analyzed at 

the program-level to determine if LMIC PIs and Co-PIs or partners tended to co-author 

publications with other LMIC or HIC researchers. These analyses served as proxies for 

mutuality’s value of solidarity, or interactions between same or similar country researchers that 

provide them with greater abilities to adapt knowledge to the local context and more effectively 
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influence knowledge production processes by preventing domination by one group of 

researchers. The findings showed that while both LMIC PIs and Co-PIs and partners co-authord 

most of their publications with other LMIC or HIC researchers, LMIC PIs and Co-PIs co-

authored a significantly larger proportion of their publications with other LMIC researchers 

compared to partners. Moreover, LMIC PIs and Co-PIs co-authored a signficantly greater 

proportion of their publications with same country researchers, and partners co-authored a 

signficantly greater proportion of their publications with only other country HIC researchers. 

Thus, LMIC PIs and Co-PIs had a greater tendency to co-author publications domestically, while 

partners had a greater tendency to co-author publicaitons internationally. The above findings all 

held true when comparing LMIC PIs and Co-PIs dissaggreated by income-level with parnters. 

Thus, together, these findings indicate that solidarity was generally practiced as part of 

publications, but LMIC PIs and Co-PIs tended to co-publish more with other same or similar 

country researchers compared to partners; and, partners tended to co-publish more internationally 

with other country HIC researchers.   

Summary of Country-level Analyses Findings 

 

Like with the program-level, analyses at the country-level focused on country 

representation on publications, on patterns of corresponding authorship, and on patterns of co-

authorship. First, analyses on country representation on publications served as proxies for 

mutualiity’s value of participation. In this case, the country, or group of countries, with the 

overall highest representation on publications had the most opportunities to influence knowledge 

production on publications. The findings showed that US researchers were represented on the 

most publications compared to any other country. It also showed that other HICs, such as 

Australia, France, Japan, and Switzerland, were highly represented on publications although 
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researchers from these countries were not PEER program participants. However, the majority of 

the most highly represented countries were LMICs that had PEER program participants. When 

comparing representation by income-levels, LMICs were represented on a signficantly higher 

proportion of publications than HICs. Yet, a closer examination of LMIC data dissagregated by 

income-level showed that HICs were represented on more publications than any other income-

level of countries. Thus, in terms of mutuality’s value of participation, there was not equal levels 

of participation among countries or groups of countries.  

In addition to country representation, corresponding authorship patterns were also 

analyzed at the country-level. Like with the previous corresponding authorship analyes, this data 

provides insight into which country’s researchers were more active regarding project planning, 

decision-making, and contributing to publications. The data showed that US researchers were 

corresponding on the largest number of publications. They were followed closely in number by 

Brazilian and Indonesian researchers. Chi-square tests showed that there were no signifcant 

differences in the proportion of US researchers who served as corresponding authors and the 

proportions of Brazilian and Indonesian researchers who served as corresponding authors. 

Morever, in terms corresponding authorship patterns among different country income-levels, 

LMIC researchers served as corresponding authors on a signficantly greater proportion of 

publications than did HIC researchers. This signficant difference held true when comparing the 

proportions of upper-middle and lower-middle income country researchers who served as 

corresponding authors with the proportion of HIC researchers; however, the proportion of HIC 

researchers who served as corresponding authors was signifcantly greater than the proportion of 

low-income country researchers. Therefore, in terms of mutuality’s values of equity and 

participation, there was some evidence of equal levels of planning for, decision-making on, and 
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contributing to publications between US, Brazil, and Indonesia; however, US researchers were 

more active on publications than most other countries’ researchers. Additionally, researchers 

from LMICs were generally overrepresented as corresponding authors compared to HICs, in all 

cases except for low-income country researchers, and as such, there was less evidence to support 

equal planning for, decision-making on, and contributing to publications when examinig 

countries by income-levels.  

Next, co-authorship patterns were analyzed to determine how connected countries were 

to other countries on PEER supported publications. The first group of co-authorship analyses 

compared the degree centrality measures of individual countries and of groups of countries. 

These analyses served as proxies for mutuality’s value of participation. In this case, a country’s 

ties to other countries represents opportunites to influence knowledge produced by researchers 

from other countries on PEER supported publications. The data showed that the US was the most 

highly connected country. Its normalized degree centrality was signficanlty greater than any 

other countries. It had ties to 90.7% of all other countries who had researchers who authored a 

PEER supported publication. Moreover, other HICs, such as the UK, the Netherlands, and 

France, were also highly connected to other countries in the network. In fact, more than half of 

the top 20 connected countries were HICs. Yet, in comparing the connectivity of countries by 

income-level using normalized group degree centrality, there was no signficant difference 

between LMICs’ group degree centrality and HICs’ group degree centrality. However, when 

dissaggreating LMICs by income-level, HICs’ group degree centrality was signficantly greater 

than upper-middle, lower-middle, and low-income countries’ group degree centralies. Thus, 

regarding mutuality’s value of participation, among individual countries, the data indicate that 

there was less evidence of equal participation with the US and HICs in general being more 
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highly connected and having greater opportunties to influence the knowledge produced by 

researchers from other countries or groups of countries.  

The second group of co-authorship analyses compared the probability of ties between 

reserachers from different HICs with the probability of ties between researchers from different 

LMICs on PEER supported publications. These served as proxies for solidarity as they analyzed 

the extent to which researchers from the same income-level or similar income-levels interacted 

on publications. The data showed that researchers from different HICs had a significantly higher 

probability of co-publishing than reseachers from different LMICs. Further, when the LMIC data 

was dissagregated by income level, researchers from different HICs had a significantly higher 

probability of co-publishing than did researchers from upper-middle, lower-middle, and low-

income countries. Thus, these data indicate that there was less evidence of solidarity among 

researchers from different LMICs compared to researchers from different HICs.  

The final analysis at the counrty-level combined the three measures of representation on 

publications, corresponding authorship, and normalized degree centrality to provide a more 

complete picture of a country’s position on publications compared to other countries. Based on 

the data, three groups of countries emerged. The first had high scores on all three measures 

compared to the average, the second had high scores on one or two of the measures and below 

average scores on one or two of the other measures, and the third had low scores on all three 

measures. As with other findings, the US was the top country when considering all three 

measures simultanesouly. There were also other well positioned countries compared to others 

including Brazil, Indonesia, India, South Africa, Uganda, Mexico, and Vietnam. The data also 

highlighted the fact that many HICs were highly represented on publications and had 

connections to many other countries but were less represented as corresponding authors. 
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Oppositley, several LMICs, such as Lebannon, Morocco, Thailand, and Tunisia, were highly 

represented on publications and had an above average number of corresponding authors but were 

less connected to other countries. Lastly, the analysis showed that low-income countries tended 

to be represented on fewer publications, have fewer connections to other countries, and have 

fewer corresponding authors.  
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Chapter 6: Discussion 

 

The two previous chapters presented detailed analyses of participant positioning in PEER 

program partnerships and country positioning on PEER supported publications. Recall that the 

study analyzed these data with three primary aims: 1) to examine how participants were 

positioned in partnerships, 2) to understand whether a relationship existed between participant 

positioning and partnership outcomes, and 3) to determine how positioning and partnership 

outcomes may reinforce or challenge the existing global hierarchy of science. To help understand 

the relationship between the findings and the purposes of this study, this chapter will interpret the 

findings in relationship to the three conceptual frameworks employed: mutuality, STHC, and the 

geoscientific imaginary. It will also relate the findings to prior literature to understand how this 

study’s findings corroborate or differ from prior research.   

The PEER Program Structure, the Practice of Mutuality’s Values, and their Role in 

Combating Domination in Research Partnerships 

  

 The PEER program was selected as a case for this study partly because the structure of 

the program and the positioning of LMIC researchers in leadership positions on grants (National 

Academies, 2021a). More specifically, LMIC researchers served as PIs and Co-PIs, were 

awarded funding, and were responsible for managing grant funds. As such, this can be 

considered as an attempt by USAID to combate one of the long-standing critiques of power 

imbalances between HIC and LMIC researchers in HIC-LMIC researcher partnerships (Barrett et 

al., 2011; Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; George Mwayngi, 2017). Further, 

recall the primary motivation for employing the conceptual framework of mutuality was to 

examine whether partnerships positioned certain groups of researchers in positions of power and 

influence compared to others. Mutuality and the values associated with it were developed to 

combat coercive practices in HIC-LMIC interactions (Galtung, 1980), and it has been 
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successfully utilized as a framework to identify ways in which partnerships are successful or not 

successful at distributing power and influence among stakeholders (George-Mwangi, 2017; 

Hayhoe, 1986; Leng, 2015; Leng & Pan, 2013; Mendoza et al., 2021; Wei & Liu, 2015). Thus, 

mutuality provides a framework to examine partner relations, or partner positioning, as part of 

PEER funded research projects and to provide some sense of whether the PEER program 

structure helped combat domination by one group of researchers over others.  

Based on both the interview and bibliometric findings, there was ample evidence of the 

practice of mutuality’s values as part of partnerships although to varying degrees depending 

upon the value under investigation. First, regarding the value of equity, prior research indicates 

that involvement of all parties in the planning process is essential for the success of partnerships 

and for partners to be able to accrue benefits from partnership activites (George-Mwangi, 2017; 

Leng, 2015; Leng & Pan, 2013; Mendoza et al., 2021; Wei & Liu, 2015). It was very clear from 

the interview data that LMIC PIs and Co-PIs generally led the planning processes and actively 

sought input from their partners to enhance the quality of projects. Likewise, even in cases in 

which partners initiated the projects, LMIC PIs and Co-PIs played active roles in the planning 

process shaping the direction of the research projects. Moreover, publication data on 

corresponding authorship patterns showed that LMIC PIs and Co-PIs and partners both served as 

corresponding authors on publications indicating high levels of involvement in research projects, 

which includes both conceputalizating projects and planning projects. However, LMIC PIs and 

Co-PIs were disproportionaly represented as corresponding authors compared to partners, which 

reflects the leadership of LMIC PIs and Co-PIs on projects and helps corroborate the interview 

data indicating that LMIC PIs and Co-PIs generally led the planning process.  
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Together, these data demonstrate LMIC PIs and Co-PIs were actively involved in the 

planning process allowing them to influence the direction of the research projects. There was no 

evidence that LMIC PIs and Co-PIs were approached after priorities had been decided upon, 

which has been found to occur in partnerships (Bradley, 2008, 2017; Carbonnier & Kontinen, 

2015; George-Mwangi, 2017; Leng, 2015; Sabzalieva, 2020; Wei & Liu, 2015). Furthermore, 

unlike prior studies, leadership and active involvement in the planning process occurred 

regardless of country income-level of the PIs and Co-PIs (Carbonnier & Kontinen, 2015) or 

whether there was a prior working relationship between participants (George-Mwangi, 2017; 

Leng, 2015). This speaks to the value in the structure of the PEER program and the choice made 

by USAID to directly fund LMIC researchers and provide them with the opportunity to serve as 

PIs and Co-PIs. Overall, the evidence for the practice of mutuality’s value of equity demonstrates 

that LMIC PIs and Co-PIs and partners were able to partake in the planning process and this 

reduced dominance by HIC researchers. 

Beyond the value of equity, the interview findings highlighted the ways that autonomy 

was practiced and how the knowledge and skills of participants were valued and respected albeit 

in different ways. The practice of autonomy is important in research partnerships due to 

tendencies to prioritize the ways of knowing and doing of HIC researchers over those of LMIC 

researchers as well as the failure by HIC researchers to recognize the value in the knowledge and 

skills brought to partnerships by LMIC researchers (Bartlett et al., 2011; Carbonnier & Kontinen, 

2015; Ishengoma, 2016). The findings showed that LMIC PIs and Co-PIs respected and valued 

their partners’ knowledge and skills related to research methodologies and data analysis 

techniques. These knowledge and skills were valued by LMIC PIs and Co-PIs as having the 

potential to help strengthen the knowledge produced as part of research projects supporting it to 
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have the greatest impact. On the other hand, partners respected and valued LMIC PIs’ and Co-

PIs’ disciplinary knowledge and considered them experts in their subject areas. They also valued 

LMIC PIs’ and Co-PIs’ knowledge of the local research context, which they believed was 

extremely important for being able to identify problems, conduct the research, and apply the 

findings. Many of the LMIC PIs and Co-PIs and partners perceived that the added value of 

partnerships was being able to bring together the different knowledge and skill sets of 

participants to engage in research that would not have otherwise been possible if they had 

attempted to conduct the research without the partnership.  

What these data show is that despite differences in the types of knowledge and skills 

valued by LMIC PIs and Co-PIs and partners, there was a recognition of how the different 

knowledge and skills brought to the partnerships were important for their success. This is 

different than much of the past research which has argued that the knowledge and skills of HIC 

researchers tend to be valued in partnerships at the expense of the knowledge and skills of LMIC 

researchers (Bartlett et al., 2011; Carbonnier & Kontinen, 2015; Ishengoma, 2016). Several 

factors may have influenced this recognition of the knowledge and skills brought to partnerships 

by LMIC PIs and Co-PIs. These include 1) the leadership of LMIC PIs and Co-PIs in all aspects 

of the projects, which positioned their knowledge and skills as essential to the success of 

projects; 2) the nature of the research projects, which tended to involve an applied element and 

required knowledge of the local context to be successful; 3) partners’ prior working experiences 

with LMIC PIs and Co-PIs or with other researchers in the LMIC PIs and Co-PIs country, which 

exposed partners to the knowledge and skills LMIC PIs and Co-PIs possess and promoted the 

appreciation of these knowledge and skills; 4) partners’ experiences engaging in similar types of 

projects, which helped them understand the importance the LMIC PIs’ and Co-PIs’ knowledge 
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and skills for the success of projects; and 5) the multi-disciplinary nature of some research 

projects, which required LMIC PIs and Co-PIs and partners to possess complementary 

knowledge and skills and exposed partners to the expertise of LMIC PIs and Co-PIs in their 

subject areas. Overall, the interview data present evidence for the practice of autonomy, and the 

PEER program partnerships model helped position LMIC PIs and Co-PIs in such a way that their 

knowledge and skills were incorporated into partnerships and helped promote project success.   

The next value of mutuality that was evident in both the interview data and bibliometric 

data was solidarity. Solidarity is an important value in partnerships as it promotes linkages 

between researchers from the same country or region, which allows for partnerships to be more 

effective at producing knowledge as well as integrating knowledge into the local contexts. It also 

provides the chance for the inclusion of stakeholders who may be directly impacted by 

partnership activity, such as local community members, or may be able to support partnership 

activities, such as government officials, to help make partnerships more successful (George-

Mwangi, 2017; Leng, 2015; Mendoza et al., 2021). The interview findings highlighted all the 

ways in which solidarity was practiced in partnerships, which helped make partnerships more 

successful. There was not a single participant, either LMIC PI or Co-PI or partner, who did not 

interact with other researchers from their same country or region as part of partnerships. These 

interactions occurred with researchers and graduate students from their same institutions, other 

institutions in their countries, and other institutions in foreign countries. These findings are 

corroborated by the bibliometric data that showed most publications in which LMIC PIs and Co-

PIs and partners were involved also included researchers from their same countries or similar 

income-level countries, 93.5% and 73.5% respectively. Moreover, the interview data also 

highlighted the ways that LMIC PIs and Co-PIs engaged with local government officials and 
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community members to engage more effectively in research and to enhance the impact of their 

projects.       

Based on the findings, there are few possible reasons why solidarity was so prevalent. 

The clearest reason is that the program funded projects that involved multiple LMIC researchers 

and partners. For example, 42 projects involved LMIC researchers from the same country or 

different countries, and 18 projects involved two partners. Beyond projects with multiple PIs, 

Co-PIs, and partners, the grant requirements made it so that other stakeholders were incorporated 

into projects. For instance, the grant required a development impact component, such as 

community engagement with local communities and organizations or capacity building activities. 

Several interview participants discussed engagement with local stakeholders, such as through 

training programs, and others explained how they incorporated graduate students into projects to 

promote research capacity development in their countries. Thus, the grant requirements 

promoted interactions between various stakeholders as part of projects. Finally, the nature of the 

projects funded required engagement with multiple stakeholders for them to be successful. There 

are three reasons for this. First, it is well known that science has evolved to become more team-

based, and it is becoming rarer for scientists, especially within STEM fields, to be engaging in 

solo scientific research (Bozeman & Boardman, 2014). As these projects were all STEM related, 

they all incorporated a team-based science approach. Additionally, there were many 

multidisciplinary projects that required researchers to have different expertise for them to be 

successful; therefore, the projects lent themselves to collaborations between researchers from the 

same countries or countries in the same region. Third, the applied aspect of many of the projects 

put participants in contact with community members or government officials as means to 

implement the findings of the projects in real-world settings. In these ways, the nature of the 
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research projects promoted linkages between researchers and other stakeholders to enhance the 

success of the projects. Hence, the evidence for solidarity in both the interview data and 

bibliometric data was influenced by the structure of the PEER program, especially regarding 

their funding of partners, grant requirements, and the nature of the research that was funded.  

The final value of mutuality examined as part of this study was participation. Compared 

to the practice of mutuality’s other values, participation emerged as a value that was not always 

fully present in partnerships. The extent to which participation is practiced is of particular 

importance because of research that has shown how LMIC researchers may be less involved in 

decision-making as well as relegated to specific roles and responsibilities which limit their 

contributions to and benefits from research projects (Bradley, 2008, 2017; Carbonnier & 

Kontinen, 2015; George-Mwangi, 2017; Sabzalieva, 2020). The interviews findings from this 

study indicate that LMIC PIs and Co-PIs led the decision-making processes and were engaged in 

nearly every aspect of the research process, while partners were much less involved in projects, 

sometimes not all, and played more of a consultative role. This finding was corroborated by the 

bibliometric data that showed that LMIC PIs and Co-PIs served as corresponding on a 

significantly greater proportion of their publications compared to partners. Also, the bibliometric 

data showed that a significantly greater proportion of lower-middle and upper-middle income 

country PIs and Co-PIs were represented on publications compared to partners, and there was no 

significant difference between the proportion of low-income country PIs and Co-PIs represented 

on publications and partners. Accordingly, the data does not coincide with prior research 

demonstrating a tendency for less participation by LMIC researchers. In this case, the opposite 

occurred with LMIC PIs and Co-PIs participating in projects to a much greater extent than 

partners.  



 214 

The strongest factor that explains this trend is that LMIC researchers served as PIs and 

Co-PIs on grants. In this way, they were the grant recipients, they managed project activities as 

well as project finances, and they understood they had the power to make the final decisions 

regarding the direction of the projects. Thus, they were highly involved in all aspects of the 

projects. On the other hand, partners volunteered their time receiving no stipend or direct 

incentive for participation, and they understood that they were to support grant activities instead 

of leading them. As such, they were generally less involved in projects compared to LMIC PIs 

and Co-PIs. Therefore, it seems that the PEER program structure positioned LMIC PIs and Co-

PIs to be more influential and more engaged in projects compared to their partners.   

While this is the case, there also seems to be a relationship between prior working 

relationships between participants as well as partners’ research interests and their engagement in 

projects. Some of the project participants had long working relationships, and the PEER grant 

provided an opportunity to allow them to expand their research. Based on interview data, in these 

cases, the partners tended to be highly engaged in projects. This is likely because the work had 

direction implications for their own research agendas. Furthermore, in cases in which there was 

not a prior working relationship between participants, but partners did research in the LMIC PIs’ 

and Co-PIs’ countries, there was a tendency for the partners to be more highly engaged in the 

projects as well. Again, this is likely partly due to the implications of the partners’ own research 

in the future. In contrast, in most cases, partners were less involved in partnerships when there 

was no prior working relationship between participants, or the partners did not have an active 

research program in the LMIC PIs’ and Co-PIs’ countries. Thus, the motivations of partners may 

have helped to overcome program structure constraints that likely contributed to lower levels of 

partner involvement in the research projects.   
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Before moving forward, one of the most striking findings of the research was the 

differences in representation on publications between LMIC PIs and Co-PIs and partners. LMIC 

PIs and Co-PIs were represented on 97.9% of publications, while partners were represented on 

only 34.8%. This difference can be partly explained by differences in participation levels by 

project participants as is discussed above. Partners were either not highly involved in projects all 

together or were not involved in certain aspects of projects, and as such, they did not co-author 

publications. Furthermore, decision-making power and project leadership likely allowed LMIC 

PIs and Co-PIs to decide on what they published and when they published findings from their 

projects. They were not beholden to their partners in the dissemintation process as the projects 

were their own, and depending upon the circumstances, this meant that partners were not always 

involved in all publications. Similarly, along with decision-making power came the ability of 

LMIC PIs and Co-PIs to leverage grant funding and project data to pursue opportunties and 

expand their research outside of the PEER project itself. This meant that they could explore 

opportunities that did not involve partners, and there were additional publications supported by 

the funding that did not involve partners. Consequently, representation on publication data 

highlighted differing levels of participation in activities supported by the PEER grants, and they 

support the argument that mutuality’s value of participation was not fully achieved as part of 

PEER program partnerships.  

At this point, it possible to answer the question of whether the PEER program structure 

positioned certain groups of researchers in positions of power and influence compared to others? 

Based on the discussion above, the answer is it did, and in this case, it positioned LMIC PIs and 

Co-PIs in positions of greater power and influence than partners. This was true for LMIC PIs and 

Co-PIs from all income-levels. The PEER program structure and directly funding LMIC 
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researchers helped combat patterns of domination in HIC-LMIC research partnerships by HIC 

researchers. However, as is indicated above, this does not mean that parnters were not involved 

or did not contribute to projects in meaningful ways. They did, and their contributions were 

highly valued by LMIC PIs and Co-PIs, and in most cases, were considered as essential to the 

success of projects. Yet, despite the success of the project structure in bringing participants 

together to engage in research projects and combating domination by partners, the PEER 

program structure may have contributed to differing levels of participation between LMIC PIs 

and Co-PIs and partners. As will be elabroated on the next section, these differing levels of 

participation limited the effectiveness of partnerships to achieve their goals.   

Evidence of Short-term Capacity Development and the Impact of Practicing Mutuality’s 

Values 

 

 The purpose of this study was not just to understand whether mutuality was practiced or 

whether one group of researchers held more power and influence than another group. The study 

hypothesized that if the practice of mutualty’s values are important, then there should be a 

relationship between them and partnership outcomes. In other words, the greater the evidence of 

the practice of mutuality’s values, the greater the evidence that partnerships achieved their goals. 

This study focused on whether partnerships were successful at building the capacity of 

researchers to undertake the research projects. The findings showed a positive relationship 

between the practice of mutuality’s values and patterns of capacity development.  

Short-term Capacity Development Through PEER Program Partnerships 

 

Many of the findings regarding capacity development coincide with prior research on 

capacity development in HIC-LMIC research partnerhsips, but they also extended those findings. 

In terms of knowledge and skill development, the findings showed that the PEER program 

approached knowledge and skill development in similar ways as other partnerships discussed in 



 217 

the literature. Knowledge and skill development occurred through knowledge and skill sharing 

while actively collaborating in research projects as well as through knowledge and skill sharing 

through training activities (Barrett et al., 2011; Bradley, 2008, 2017; Carbonnier & Kontinen, 

2015; Collins, 2012; Ridley, 2011; Sabzalieva, 2020). Likewise, knowledge and skill 

development for LMIC researchers involved in PEER projects resembled the knowledge and 

skills developed in other studies (Barrett et al., 2011; Carbonnier & Kontinen, 2015; Sabzalieva, 

2020). These included grant writing techniques; knowledge of research methods and data 

collection and analysis techniques; and manuscript preparation techniques. However, this study 

extended these prior findings by also highlighting how partnerships built partners’ capabilities to 

engage in applied, development focused research as they were able to tap into LMIC PIs’ and 

Co-PIs’ knowledge and skills of local research contexts. In this way, the findings also help 

challenge the notion discussed in prior literature of unidirectinal flows of knowledge and skills 

from HIC researchers to LMIC researchers (Carbonnier & Kontinen, 2015). The knowledge and 

skills that LMIC researchers possessed and shared were shown to be esstential for ensuring the 

success of projects.  

Similarly, regarding resource development, prior literature has demonstrated that LMIC 

researchers are primarily motivated to participate in research partnerships because they provide 

much needed financial resources (Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; 

Sabzalieva, 2020). Beyond this, there is little discussion of how other resources are developed as 

part of partnerships and the implications of this. The findings from this study also show that the 

financial resources obtained through the PEER grants were essentail for LMIC PIs and Co-PIs to 

undertake the research. However, this study expands on prior findings by providing greater 

information on how partnerships expanded access to resources, on how monies were spent to 
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increase access to specific resources, such as through the purchasing of equipment, and on whose 

resources were developed through grant funding. Regarding the latter, as resource assymetry has 

been identfied as a key challenge associated with HIC-LMIC research partnerships (Carbonnier 

& Kontinen, 2015), and it is important to understand how grant funding either supports LMIC 

researchers to gain access to more resources or helps further the resource divide between HIC 

and LMICs. The findings from this study demonstated how PEER funding prioritized access to 

resources for LMIC PIs and Co-PIs, which had implications for the PEER projects in terms of 

LMIC PIs and Co-PIs being able to lead projects and which also has implications for LMIC PIs’ 

and Co-PIs’ potential to indepdently advance research in the future. As such, PEER program 

funding did not further exaccerbate the resource divide and in many cases helped reduce the 

resource divide between HIC and LMICs.     

Lastly, regarding network development, the findings from this study also coincide with 

prior literature, but they provide a much more complex understanding of network development 

as part of research partnerships. Prior literature has tended to discuss network development 

regarding the relationships between the HIC and LMIC researchers who have been designated as 

partners through grant funding, and how the relationships formed through partnerships will 

provide HIC and LMIC researchers with future opportunities for research collaboration and 

knowledge sharing (Barrett et al., 2011; Carbonnier & Kontinen, 2015). This focus was also 

included in this study as participants discussed how the grants promoted new ties with 

researchers with whom they had never worked. However, this study showed that network 

development extends beyond new network formation, and network development involves 

opportunities to strengthen ties between researchers with existing working relationships as well 

as form new ties or strengthen ties with various stakeholders who were involved in the projects. 
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For example, some projects involved researchers who had prior working experiences together, 

and thus, the projects represented an opportunity to continue collaborating and extend their prior 

research. It was also found that researchers with these prior working relationships tended to have 

different partnership experience compared to those who did not. Further, because of the nature of 

the projects, for both LMIC PIs and Co-PIs and partners, there was evidence of network 

development involving other researchers whose names did not appear on the program website, 

government officials, and local organizations and communities. In nearly every case, the 

development of these ties was essential to the success of projects. Hence, this study provided 

insight into the various ways that participants’ networks developed and how network 

development was a key component of capacity development which impacted the project success. 

Mutuality and its Influence on Capacity Devlepment 

 

 Similar to prior research, the findings from this study point to a relationship between 

partner positioning and partnership outcomes. The findings showed a clear relationship between 

the practice of mutuality’s values and the promotion of researchers’ capacities to more 

effectively engage in research projects. In many ways, the findings of this study show what can 

happen in situations in which LMIC reseachers are elevated to leadership positions within 

partnerships and have the support of HIC researchers throughout the research process. This is the 

opposite of much of the prior research on partnerships, which has highlighted how 

maginalization of LMIC researchers can negatively impact the benefits acrued through 

partnerships (Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; Ishengoma, 2016; Sabzalieva, 

2020).  

In fact, this prior research has demonstrated how the minimal practice of mutaulity’s 

values can negatively impact capacity development. Studies have established a relationship 
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between a lack of involvement in project planning by LMIC researchers and reduced 

opportunites for capacity development through partnerhsips (Bradley, 2008, 2017; Carbonnier & 

Kontinen, 2015; Sabzalieva, 2020). In contrast, this study showed that the practice of equity, or 

joint planning and goal setting, promoted knowledge and skill sharing between paticipants, 

which ultimately allowed for participants to contribute to the design of projects and improve the 

quality and scope of projects. Moreover, studies have highlighted the devaluing of the 

knowledge and skills brought to projects by LMIC researchers compared to HIC researchers, 

which influences who is supposed to or able to build capacity through partnerships (Barrett et al., 

2011; Carbonnier & Kontinen, 2015; Ishengoma, 2016). The findings of this study showed how 

the practice of autonomy meant that LMIC PIs and Co-PIs and partners valued each other’s 

knoweldge and skills, which meant both groups of resarchers were able to share their expertise 

and build their capacities to engage in research. Additionally, prior studies have explained how 

the limited roles and responsbilites of LMIC researchers in partnerships reduce their engagement 

in research and their opportunites for capacity development (Bradley, 2008, 2017; Carbonnier & 

Kontinen, 2015; Sabzalieva, 2020). This study showed that active involvement in projects by all 

participants meant that there were more opportunites for knowledge and skill sharing to occur 

and enhance the capacity of researchers to engage in projects. Thus, these juxtaposed findings 

help show how the practice of mutuality’s values can help promote capacity development in 

participants through partnerships.  

Beyond the positive relationship between equity, automony, and participation and 

capacity developent, this study helped extend the findings from prior research by examing how 

networking, or the practice of solidarity, helped promote capacity devleopment in participants. 

Prior research includes no discussion on how isolation within partnerhsips may limit 
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opportunites for capacity devleopment in researchers. This study showed the diversity of 

stakeholders involved in research projects and how they contribute to enhancing the capacities of 

researchers to engage in projects. The ability for LMIC PIs and Co-PIs and partners to engage 

with stakeholders in their countries as well as regions allowed for greater access to resources and 

for knowledge and skill sharing, both of which were necesary for project success. 

In addition to demonstrating the positive relationship between the practice of mutuality’s 

values and capacity development, this study provides insights into the possible negative 

consequences for capacity development through parnterhsips if HIC researchers are not fully 

engaged in and take on limited roles and responsibities within partnerhsips. This is different than 

prior research which typically discusses a lack of participation in reference to limited 

involvement in partnerships by LMIC researchers and the negative consequnces that this may 

have on parntership outcomes (Bradley, 2008, 2017; Carbonnier & Kontinen, 2015; Sabzalieva, 

2020). In contrast, the findings of this study showed that in some partnerships, LMIC PIs and 

Co-PIs indicated that their partners did not engage in the partnerhips as much as they expected or 

desired. Thus, this study provides a case in which the opposite situation occurred and helps to 

understand why adequate participation by all participants is important for partnership success.  

As has been mentioned previously, the PEER program represents an attempt to address 

the critique of parntership domination by HIC stakeholders. As such, the structure of the PEER 

program positioned LMIC researchers in leadership roles. This is evident due to the fact that they 

serve as PIs and Co-PIs, and they are responsible for managing the grants. However, at the same 

time, the PEER program utilizes a partnership model as a means to enhance the capacity of 

LMIC researchers to undertake the research projects (National Academies, 2021a). This means 

that each partnership involves multiple researchers all of whom must be incentivized to actively 
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engage in projects. Yet, the reality of the PEER program is that it provides much more 

incentivization for LMIC PIs and Co-PIs than it does for partners. For example, the grant 

funding provides very few resources to partners compared to the LMIC PIs and Co-PIs. 

Therefore, participation by partners is predicated on several factors, including but not limited to, 

whether they are movitated to assist in the projects, whether they have time in their schedules, or 

whether they can leverage other resources to be more involved, such as other US federal funding. 

If any of these conditions are lacking, then there is an increased likelihood that partners’ levels of 

participation will be reduced, and as this study has shown, a lack of participation diminshes 

opportunites for capacity development as there were fewer opportunites for knowledge and skill 

sharing between participants. As such, the partnership model became less effective at helping 

achieve partnership goals.  

While the program structure may have promoted lesser participation in projects, there is 

another aspect of this consequence that should be considered to understand the value of 

promoting LMIC researcher leadership in partnerships. The evidence from this study indicates 

that when partner relations did not go as planned or as expected, the consequence was not a 

reduction in LMIC PI and Co-PI involvement or leadership on projects. The efficiency of 

projects to promote capacity development may have been reduced, but LMIC PIs and Co-PIs 

were still actively managing the projects and were able to utilize their capabilties to move the 

projects forward. In other words, they did not end up marganalized due to partnerships not going 

as expected. Thus, overall, the study’s findings showed that positioning of LMIC researchers in 

leadership roles on the grants helped promote mutuality and diminish power imbalances, and in 

cases in which mutuality’s values were not fully practiced, there was no evidence of unintended 

harm done through partnerships to LMIC PIs and Co-PIs.  
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In all, the findings demonstate that the practice of mutualty’s values extend beyond 

resisting domination by one group of researchers over another in partnerships. They also 

influence partnership outcomes. It was shown that the practice of mutuality’s values created 

opportunties for capacity development to occur. This is because the practice of mutuality’s 

values promoted the involvement of participants in partnership activities and the valuing of what 

different participants brought to partnerships. Involvement promoted engagement with other 

participants and created opportunties for knowledge and skill sharing that were necessary for 

capacity development to occur. Involvement also promoted the inclusion of various stakeholders 

who provided resources or addititional knowledge and skills that helped make projects 

successful. Moreover, the valuing of what different participants brought to partnerships promotes 

an environment in which participants were open to new knowledge and skills and could benefit 

from their interactions with other participants. Therefore, when examing partnership outcomes, 

the findings show that it is imperative to also consider participants’ positions within partnerships 

as they will likely influence the effectiveness of partnerships to achieve their goals.   

The Global Hierarchy of Science and PEER Program Partnerships 

 

Until this point, the discussion has focused on partner positioning and the relationship 

between partner positioning and stated partnership outcomes, knowledge production and 

capacity development. However, recall that these partnerships occur within a broader context of 

US and western European dominance in global ST&I. It was hypothesized that the extent to 

which mutuality’s values were practiced and the achievement of partnership goals, i.e., capacity 

development, may have the potential to reinforce or challenge perceptions of a global hierarchy 

in science. In relation to this hypothesis, perceptions of capacity differences between LMIC PIs 

and Co-PIs and partners were examined to determine how they shape partnership practice, and 
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whether there was evidence to show that the practice of mutuality’s values reinforced or 

challenged perceptions of differences in capacities and the positions of the US and other HICs in 

global science. Likewise, perceptions of capacity development in LMIC PIs and Co-PIs and 

partners were also analyzed to determine if perceptions of capacity development or lackthere of 

may have reinforced or challenged perceptions of differences in capacity and a global hierarchy 

of science. Lastly, related to this hypothesis, publication data were examined to determine if 

countries’ positions on publications reinforced or challenged the US’ and other HICs’ dominant 

positions in global science. The findings of these analyses showed that partnership practice and 

partnership outcomes were shaped by perceptions of capacity differences between US 

researchers and LMIC researchers, and partnership experiences generally reinforced participants’ 

perceptions of differences. Moreover, they showed that the US, and to some extent other HICs, 

were best positioned on publications to advance their positions within global science and 

subsequently reinforce the global hierarchy of science.  

The Myth of Incapacity, Its Presence in PEER Program Partnerships, and Challenges to It  

 

 Prior literature has discussed the myth of incapacity that drives partnership practice 

(Barrett et al., 2011; Carbonnier & Kontinen, 2015; Ishengoma, 2016). This myth of incapacity 

is corresponds with the concept of the geo-scientific imaginary as it is predicated on a common-

sense view of how scientific capabilities are distributed across the globe and from where the 

“best” science comes. This myth posits that LMIC researchers lack the knowledge, skills, and 

resources to effectively engage in research compared to HIC researchers (Barrett et al., 2011; 

Carbonnier & Kontinen, 2015; Ishengoma, 2016). More specifically, LMIC researchers are 

considered to lack expertise in research methods and data analysis techniques and have less 

access to up-to-date technologies, which limit their ability to produce high quality research as 



 225 

measured by HIC norms and standards (Carbonnier & Kontinen, 2015). This same sentiment was 

present in both LMIC PIs’ and Co-PIs’ and partners’ interview responses describing differences 

in knowledge of methods, knowledge of data analaysis techniques, and access to technologies 

between US and LMIC researchers. These differences were perceived to reduce LMIC 

researchers’ abilities to produce knowledge and reduce the value of their research to the 

international community. This finding supports prior research that these perceptions in 

differences are present in HIC-LMIC research partnerships, and as will be discussed, they play a 

role in shaping partnership practice and outcomes (Barrett et al., 2011; Carbonnier & Kontinen, 

2015; Ishengoma, 2016). 

While perceived differences in capacity between LMIC PIs and Co-PIs and partners were 

present in partnerships, the findings also made it clear that participants recognized the capacities 

that LMIC PIs and Co-PIs possessed and the value that these capacities brought to partnerships. 

This was true for both LMIC PIs and Co-PIs and partners, and it was even true for interview 

participants who discussed perceptions of a lack of capacity in LMIC researchers that coincided 

with the myth of incapacity. LMIC PIs and Co-PIs and partners discussed LMIC PIs’ and Co-

PIs’ subject area expertise, which has been identified in past research as one of the main reasons 

why HIC researchers seek out LMIC researchers in research partnerhsips (Wagner et al., 2001). 

Additionally, there was recognition of LMIC PIs and Co-PIs and other LMIC stakeholders’ 

knowledge and skills related to the local research context, which was considered as vital for the 

success of projects. Such knowledge and skills were necessary for identifying research problems, 

conducting the research, and applying the findings to the local contexts, all of which has been 

highlighted in prior research on the value of LMIC researchers knowledge and skills for HIC-

LMIC research parnterships (Jamil & Haque, 2016).  
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 In addition to identifying that LMIC PIs, Co-PIs, and other LMIC stakeholders possessed 

valuable knowledge and skills, participants described LMIC PIs and Co-PIs and other 

stakeholders as possessing greater knowledge and skills compared to partners. This was the case 

for knowledge and skills related to the local research context as well as subject area knowledge. 

For example, one partner discussed how he perceived the LMIC PI as more of an expert in a 

particular subject area than himself. Likewise, another partner described researchers from an 

LMIC as being global leaders within a subject area and more knowledgable than himself or other 

US researchers in the subject area. Moreover, LMIC PIs and Co-PIs explained how they 

possessed greater knowledge and skills in their subject areas of expertise than did their partners. 

Thus, it was not just that they possessed valuable knowledge and skills, but instead, they 

possessed these knowledge and skills to a greater extent than partners. As such, partners lacked 

capacities compared to LMIC PIs and Co-PIs. However, these discussions of greater expertise by 

LMIC PIs and Co-PIs tended to come from researchers from upper-middle income countries as 

opposed to lower-middle or low-income countries. This indicates that perceptions of differences 

are impacted by the context in which LMIC researchers work, and the contexts with greater 

resource availability likely promote a greater recognition of scientists’ own capacities compared 

to others and a more nuanced understandings of how scientific capicities are distributed (Bauder 

et al, 2018).  

Together, the recognition of the value of LMIC PIs’ and Co-PIs’ knoweldge and skills 

and the fact LMIC PIs and Co-PIs were recognized as having greater knowledge and skills in 

certain areas compared to their partners demonstrate a challenge to the myth of incapacity and a 

common-sense view of US or HIC researchers having greater scientific capacities than LMIC 

researchers. The challenge represents critical reflection by participants about perceptions of a 
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global hiearchy in science. This type of critical reflection was also present in other research 

utilizing the geo-scientific imaginary (Bauder et al., 2018). In that research, scientists from other 

HICs, not the US, criticized the perception that the best universities came from English speaking 

countries, and they argued universities English-speaking world have an advantage over 

universities in non-English speaking countries within ranking systems, which promoted the 

perception that universities in non-English speaking countries were of less quality (Bauder et al., 

2018). Like with this research, the greatest challenges to the common-sense view came from 

researchers from higher income countries. 

This study also provides evidence of how scientists critically challenge a common-sense 

view of a global hierarchy in partnerships. The common-sense view was challenged in terms of 

the subject area knowledge possessed by individual researchers and in terms of specific 

knowledge and skills that are necessary for the type of research being undertaken. Regarding the 

former, it demonstrates that scientists evaluate differences in capacities beyond simply nation-

state to nation-state comparisons. This type of evaluation is especially important in partnerships 

that seek to bring together researchers with complementary skills to expand the scope of projects 

and engage in multi-disciplinary research. Simply evaluating capacities according to perceptions 

of national capabilities would not prove beneficial for participants seeking to maximize the value 

of partnerships, and thus, researchers are more likely to critically evaluate capacities at the 

individual level to enhance their own capabilities to engage in research. This lends itself to a 

realization that their own capacities are in some ways greater or lesser than the capacities of their 

partners.  

Moreover, regarding the latter, it shows how scientists consider the type of research being 

undertaken when evaluating capacities, and there was an understanding among participants that 
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scientists in different locations possess different capacities which are necessary for certain types 

of research to be undertaken. In this study, these capacities pertained to knowledge and skills 

related to the local research context, and these knowledge and skills were considered necessary 

to undertake both the basic and applied portions the research projects. Both LMIC PIs and Co-

PIs and partners recognized differences in capacities with LMIC PIs and Co-PIs and other LMIC 

stakeholders, including community members, possessing greater knowledge and skills than 

partners. These knowledge and skills were highly localized and unique to the projects, and as 

such, they do not support evaluating capacities at the nation-state level and a common-sense 

view of a global hierarchy in science. Therefore, this study further demonstrates how scientists 

critically reflect on differences in capacities as they engage in partnerships, and as a result, 

challenge a common-sense view of a global hierarchy in science.  

How Perceptions of Capacity Differences Shaped Partnerships 

 

Though the findings provide insight into how participants not only possessed but also 

challenged a common-sense view a global hiearchy in scientific capacities, the findings also 

point to how perceptions of differences in capacities shaped PEER program partnership practice 

and outcomes. The study hypothesized that the practice of mutuality’s values and the outcomes 

of partnerships may influence percpetions, but what the findings showed was that preconceived 

perceptions of capacity differences shaped practice and influenced outcomes not viceversa. 

There was no evidence to demonstrate that what occurred during partnerships changed or 

challenged the perceptions of participants. This finding is important for understanding the impact 

that perceptions of capacity differences have on partnership practice and outcome.   

 Researchers have argued that the myth of incapacity has the ponential to negatively 

influence the roles and responsibilites of participants within parnterships (Carbonnier & 
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Kontinen, 2015; Ishengoma, 2016). In such cases, due to the perception that LMIC researchers 

lack knolwedge and skills, especially regarding methods and data analysis techniques, they are 

likley to play more subordinate roles in partnerhsips because they require supervision or 

guidance from HIC researchers (Carbonnier & Kontinen, 2015; Ishengoma, 2016). This is 

opposed to having equal roles and responsibilities in partnerships. With the PEER program, the 

interview and bibliometric findings showed that LMIC PIs and Co-PIs held leadership roles and 

were not subordinate to partners. However, in many cases LMIC PIs and Co-PIs and partners 

tended to describe the role of partners as consultants in the research partnerships. Partners 

provided feedback, they provided input for decision-making, and they generally provided 

guidance to LMIC PIs and Co-PIs regarding methods and data analysis techniques. This 

consultative role coincides with the myth of incapacity and its influences, and it seems that the 

partnership model may have been selected partly because of a perceived lack of capacity in 

LMIC researchers. This assumption is further corroborated by the PEER program website that 

discuss the value partnerships for the transfer of knowledge and skills from partners to LMIC PIs 

and Co-PIs (National Academies, 2021a). Additionally, the acceptance by participants of 

partners playing a consultative role demonstrates how the myth incapacity influenced partners’ 

roles. This is because there was a willingness by LMIC PIs and Co-PIs to accept input from 

partners even in cases in which the partners had little knowledge of the research context, and 

there was a willingness by partners to provide input to help enhance the quality and scope of 

research undertaken, especially regarding methods and data analysis techniques. Thus, the 

findings demonstrate how the perceived differences in capacities shaped partnership practice not 

only in the choice to utilize a parntership model but also in the willingess and acceptance of 

participants to take on various roles and responsiblites in parnterships.  
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On the other hand, there is also evidence to show that the challenging of the common-

sense view of a global hierarchy in science positively influenced the practice of mutuality’s 

values and the roles and responsiblites of PEER partnership participants. LMIC PIs and Co-PIs 

and partners recognized and valued the knowledge and skills LMIC PIs and Co-PIs possessed. 

These included subject area expertise and knowledge and skills related to the local research 

context. The combination of these skills positioned LMIC PIs and Co-PIs to lead the research 

projects. This is especially true because of the nature of the projects, which included basic 

science components as well as applied science components. The ability to not only conduct basic 

scienctific research but also engage in applied research to help solve development related issues 

was required for the success of PEER projects. The recongition that LMIC PIs and Co-PIs 

possessed both types of these capacities resulted in the acceptance of LMIC PIs and Co-PIs as 

leaders of the projects. There was no evidence to indicate that participants believed that projects 

would have been more effective or successful if partners took on leadership roles, and in most 

cases, partners were willing to take on supportive roles in support of LMIC PIs and Co-PIs. This 

finding should be encouraging for donor agencies that want to use parntership models and seek 

to empower LMIC researchers within partnerships. Of course, there is a risk that this may result 

in lesser participation by partners as this study has found, but with proper incentivization, there is 

the potential to utilize partnership models similar to the PEER program to empower LMIC 

researchers as opposed to partnership models that require an HIC PI and position LMIC 

researchers in subordinate roles compared to the HIC researchers.   

The findings about differences in perceptions of capacities also help to understand the 

patterns that emerged in how partnerships promoted capacity development in participants. It has 

been argued that the myth of incapacity also promotes a one-way transfer of knowledge and 
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skills of from HIC researchers to LMIC researchers because of the perception that LMIC 

researchers have less to offer HIC researchers in terms of their own capacity development 

(Barrett et al., 2011; Carbonnier & Kontinen, 2015). The patterns of capacity development from 

this study indicate that perceptions of differences in knowledge of methods and data analysis 

techniques likely shaped partners’ perceptions of development of their own capacities. There was 

no evidence from partners that through the partnerships they enhanced their knowledge of 

research methods or data analysis techniques. It was only LMIC PIs and Co-PIs that discussed 

capacity development in this regard. Likewise, there was not any clear evidence that partners 

even valued the LMIC PIs and Co-PIs knowledge of methods and data analysis techniques for 

the advancement of their own research agendas. This is the opposite of LMIC PIs and Co-PIs 

who discussed how they valued their partners knowledge and skills related to research methods 

and data analysis techniques, and this was important for their ability to engage in the research 

projects. Therefore, the PEER program and the myth of incapacity, which was shown to be 

present in partnerships, likely influenced a one-way transfer of knowledge and skills related to 

research methods and data analysis techniques from partners to LMIC PIs and Co-PIs.  

While this is the case, the findings related to challenges to a common-sense view of a 

global hierarchy in science also provided evidence of how capacity development occurred for 

partners. This was the most evident in cases in which LMIC PIs and Co-PIs and partners had 

prior research collaboration experiences. Based on interview participants’ descriptions, much of 

the prior research was highly focused on basic scientific knowledge production, or it lacked a 

community engagement focus. Therefore, the work often lacked an applied component, which 

limited its direct application to solve development issues. However, to engage in such work 

requires intimate knowledge of the local research context and the skills to navigate those 
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contexts, which many US or European-based researchers do not have. As such, the knowledge 

and skills that LMIC PIs, Co-PIs, and other LMIC stakeholders possessed allowed partners to 

expand the scope of their work and undertake a type of research in which they had not 

necessarily engaged in the past. Thus, the partnerships between LMIC PIs and Co-PIs and 

partners helped build the capacity of partners because they were able to tap into the knowledge 

and skills of LMIC PIs, Co-PIs, and other LMIC stakeholders to participate in a type of research 

that would have been difficult for them to undertake alone. Despite the prevalence of the myth of 

incapacity and influences, this finding demonstrates that LMIC PIs, Co-PIs, and other LMIC 

stakeholders do have much to offer HIC researchers in partnerships, and their knowledge and 

skills are as valuable to the success of partnership projects as HIC researchers’ knowledge and 

skills (Jamil & Haque, 2016). It further demonstrates that what seems to be at play with the myth 

of incapacity and a commonsense view of a global hierarchy in science is a failure to recognize 

the complexity of scientific research and the need for different types of capacities to understand 

the natural world and solve challenges. Applied to partnerships, recognition of these different 

types of capacities and their application to research problems will promote a greater 

understanding of how both HIC and LMIC researchers contribute to each other’s capacities to 

undertake research projects (Jamil & Haque, 2016). 

In sum, the discussion shows how perceptions of common-sense global hierarchy were 

present but also challenged in PEER program partnerships. While it was hypothesized that the 

partnership practice and outcomes may influence the perceptions of researchers, the findings 

indicate that participant perceptions were generally reinforced through partnerships. There was 

evidence to support the myth of incapacity in LMIC researchers regarding their lack of 

knowledge and skills with research methods and data analysis techniques compared to HIC 
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researchers. Based on the evidence, this perception shaped partnership practice and outcomes. It 

was accepted for partners to play a consultative role and provide research design and data 

analysis support for LMIC PIs and Co-PIs. Moreover, there was evidence to support the one-way 

transfer of knowledge and skills related to research methods and data analysis techniques from 

partners to LMIC PIs and Co-PIs. On the other hand, the evidence demonstrated that participants 

reflected critically and challenged a common-sense view of a global hierarchy by recognizing the 

value in the capacities of LMIC PIs, Co-PIs, and other LMIC stakeholders. This, too, shaped 

partnership practice and outcomes. Participants recognized that LMIC PIs and Co-PIs had the 

knowledge and skills necessary to lead the research projects, and they accepted the partnership 

model and the positioning of LMIC PIs and Co-PIs in leadership positions. Additionally, the 

evidence demonstrated how the partnering with LMIC researchers enhanced the knowledge and 

skills of partners and allowed them to undertake research that might not have been possible 

without the LMIC PIs, Co-PIs, and other LMIC stakeholders.  

Advancing the Position of LMIC Researchers at the Micro-level While Advancing the Position 

of the US and Other HICs at the Macro-level 

 

 The micro-level, or partnership level, data make it clear that there is evidence for the 

practice of mutuality’s values, and LMIC PIs and Co-PIs were positioned in leadership roles and 

were highly influential within partnerships. However, the publication data also showed that 

publications supported through PEER funding involved not only the PIs, Co-PIs, and partners 

who were listed on the PEER program website but also other researchers with whom the PIs, Co-

PIs, and partners collaborated. For example, publication co-authorship structure data showed that 

LMIC PIs and Co-PIs authored 93.5% of their publications with other LMIC researchers, and 

partners authored 73.5% of their publications with other HIC researchers. Moreover, data on 

corresponding authorship patterns showed that LMIC PIs and Co-PIs and partners were only 
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listed as corresponding authors on 50.6% of publications supported by PEER funding indicating 

that these other researchers played significant roles on the publications and likely had 

considerable influence over the direction of the publications. Thus, data were also examined at 

the country-level to incorporate the positions of these other researchers into the data analysis and 

consider how countries or groups of countries had opportunities to exert influence over PEER 

supported publications as well as share their knowledge, skills, and expertise. Countries’ 

positions provide insight into the extent to which PEER funding helped reinforce the US’ 

position in global science and the Euro-American hegemony or helped challenge them.  

Advancing the US’ and other HICs’ Position Through Representation on 

Publications. One of the metrics that supports the US and other HICs, especially EU countries, 

positions in the global hierarchy of science is their annual publication outputs (UNESCO, 2015; 

2021). HICs are consistently among the top producing scientific countries in the world with the 

US being the top producer until recently (NSB, 2020). UNESCO Science and Technology 

Reports (2015; 2021) utilize year by year publication output comparisons between countries and 

between groups of countries organized by income-levels to draw conclusions about the state of 

ST&I in countries around the world. These data contribute to the perception of a global hierarchy 

in ST&I capabilities as they allow for comparisons to be readily made between countries and 

position certain countries at the top of the global hierarchy and other countries in positions where 

they need to catch up. These comparisons and the perceived differences between countries that 

they foster allow countries like the US, EU countries, and other HICs to utilize their ST&I 

capabilities to promote their interests abroad (Blair et al., 2021; Alasuutari & Andreotti, 2015; 

Alexander, 2018). One way they do this is through funding people-to-people activities that 

support knowledge, skill, and technology transfers to generate knowledge and promote capacity 
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development (Alexander, 2018). Thus, it is possible to analyze the outcomes of partnerships to 

determine how they may contribute to the metrics that are utilized to establish that there are 

differences in ST&I capabilities between countries. 

 The country-level analyses showed how despite positioning LMIC PIs and Co-PIs in 

leadership positions in partnerships, US researchers had the largest presence on PEER supported 

publications compared to any other country. The US was represented on more than half of the 

publications, which was more than double any other country. Since US PEER program partners 

only authored approximately one-third of publications, this means that other US researchers were 

actively involved in publications associated with PEER program funding. How these researchers 

became involved is not clear from the data; however, their involvement contributed to the US 

having the largest presence on PEER supported publications. As publication totals are utilized to 

quantify differences in ST&I capacities between countries, the fact that the US was represented 

on the most publications compared to any other country demonstrates how PEER program 

funding helped to reinforce the US’ position in global science.  

 Beyond the positioning of the US as the top producing country, there was also evidence 

that PEER supported publications helped reinforce the positions of other HICs. Although this 

study included analyses using both aggregated and disaggregated LMIC publication data, the 

disaggregated data is utilized by organizations, such as UNESCO (2015; 2021), to make 

comparisons in publication outputs and draw conclusion on ST&I capabilities. The findings from 

this study showed that HICs were more highly represented on publications compared to any 

other income-level group. This is partly because the US is a HIC, but it is also because other HIC 

were highly represented on publications, such as the United Kingdom, France, and Netherlands. 

Hence, as with the US representation, the PEER supported publications contribute HICs’ total 
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publication output more so than other LMIC income-level groups and help to further HICs’ 

position as global leaders in ST&I.  

 Interestingly, many of the highly represented countries on publications were HICs from 

Europe except for Japan, and though they were highly represented on publications, they had one 

or no researchers who were officially part of PEER program partnerships. For example, the UK 

was represented on 44 publications, and it had only one researcher who participated in the PEER 

program, and this researcher did not author any of the 44 publications. Thus, although not 

actively participating in the PEER program, these HICs were able to benefit from PEER support 

and advance their positions globally. While the level of bibliometric analyses does not provide 

any insights into why these finding emerged, each of the highly represented HICs have highly 

active donor agencies which are also fund research in LMICs (DFID, 2017; JICA, n.d.; The 

Ministry for Europe and Foreign Affairs (France), 2021; Government of Netherlands, n.d.; 

Australia Government, n.d.). In other words, the US is not the only country leveraging its ST&I 

capabilities to advance its interests abroad. The network map supports this notion as some of the 

strongest ties between HIC and LMICs were ties between countries with colonial histories, such 

as Japan, the Netherlands, and Indonesia; the UK and South Africa; and France and Tunisia. In 

terms of these collaborations, it is likely that PEER funding recipients may have had previous 

ties to researchers from these HICs, who were also doing research in the LMIC, or leveraged 

PEER funding to form new ties and collaborate with these HIC researchers on PEER supported 

publications. Since researchers from these HICs are engaged in research in LMICs and are 

networked with LMIC researchers, they had opportunities to collaborate on publications and 

advance their countries’ positions in global science.  
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 All of this is not to say that the PEER program advanced the positions of the US and 

HICs at the expense of LMICs. The data show that countries like Brazil and Indonesia were 

highly represented on publications and much more so than any of the other HICs discussed 

above. It also shows that upper-middle income and lower-middle income countries as groups 

were also highly represented on publications. Based on the data, one might even contend that the 

without the inclusion of the US as an HIC, they were more highly represented than other HICs.  

Further, the largest disparity in representation was between HICs and low-income countries, and 

upper-middle income and lower-middle income countries were able to advance their positions in 

global science through PEER program support. Thus, there was evidence of mutual benefits from 

PEER support for various LMICs. Regardless, the data show that relative to the US and HICs, 

LMICs disaggregated by income-level were represented less. As most of these countries have 

historically published less annually than HICs, PEER program funding did not adequality 

support these countries in their abilities to catch up and challenge the perception of a global 

hierarchy that are generated through trends in annual publication data.  

Advancing a Favorable Opinion of the US and Other HICs. In addition to examining 

representation on publications independently, it was analyzed in combination with the positions 

of researchers on publications and the interactions between researchers from different countries 

on publications. For the purposes of this study, these analyses helped to better understand how 

PEER funding positioned researchers from the US, HICs, and LMICs to have greater influence 

over knowledge produced supported by PEER funding. They also help to understand how PEER 

funding supported researchers to share their knowledge, skills, and expertise with researchers 

from many other countries or with researchers from fewer other countries as part of publications. 

As the PEER program represents a US foreign aid, public diplomacy endeavor, countries whose 
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researchers have the greatest opportunities to participate in and influence the research undertaken 

as well as share their knowledge, skills, and expertise with researchers from the most other 

countries are in the greatest position to benefit from the PEER program in terms of advancing a 

favorable opinion of their researchers and their countries’ ST&I capabilities. Advancing a 

favorable opinion, or the soft power of a country, has the potential to feed back into positive 

perceptions of countries’ ST&I capabilities and the ability of countries to use ST&I focused aid 

to advance their interests abroad (Alasuutari & Andreotti; 2015; Alexander, 2018; Blair et al., 

2021). In this case, depending upon which countries are in the greatest position to do this, PEER 

program support can either reinforce or challenge the existing global hierarchy of science.  

 Once again, notwithstanding the positions of LMIC PIs and Co-PIs in partnerships, the 

country-level analyses showed the US as the country with the greatest influence over the 

knowledge produced as part of PEER supported publications, and the country with the greatest 

opportunities to promote a positive opinion of its ST&I capabilities. This is in comparison to 

both HICs and LMICs. The US was represented on the most publications, it had more 

corresponding authors than any other country, and US researchers collaborated with 90% of the 

countries that had researchers who authored a PEER supported publication. Thus, US researchers 

played important, leadership-oriented roles on many the publications, which likely allowed them 

to display and share their knowledge, skills, and expertise with other researchers. In addition to 

this, US researchers had greater reach and had more opportunities to interact with researchers 

from more other countries. These interactions provided opportunities not only to influence the 

science produced by researchers from other countries but also to promote the US’ ST&I 

capabilities to a broader audience. It is this combination of high participation and leadership on 

publications with interactions with researchers from so many other countries that positioned the 
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US with the most opportunities to benefit from PEER program funding to advance a favorable 

opinion of the country and uphold perceptions of its ST&I capacities.  

 While this is true for the US, data provided a mixed picture when it comes to the 

positions of other HICs in comparison to LMICs. This is because other HICs, especially 

European countries, were highly represented and connected to other countries compared to most 

LMICs, but they were poorly represented among corresponding authors on publications. Hence, 

researchers from HIC had greater opportunities to interact with researchers from a greater 

number of countries compared to many LMICs, but they may not have had as many 

opportunities to share their knowledge, skills, and expertise through the research process as they 

likely had fewer roles and responsibilities and were less involved in research activities. As such, 

the findings show that other HICs, excluding the US, had less opportunities to advance favorable 

perceptions of their countries through PEER program funding at least compared to the extent that 

the US did. They were embedded in the network and participated on publications, but the 

funding seems to have prioritized the advancement of the US as opposed to the broader 

advancement of other HICs, including European countries. This should be expected as the PEER 

program is a USAID program meant to advance the interest of the US abroad and not necessarily 

the interests of other HICs.  

 Lastly, like the above discussion about differences in representation between middle-

income countries and low-income countries, upper-middle and lower-middle income countries 

were much better positioned to challenge the global hierarchy and positively influence 

perceptions of their ST&I capabilities. They were highly represented on publications, they were 

corresponding authors on more publications than HICs, and there were many that had researchers 

who were highly connected to researchers from other countries. In comparison, low-income 
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countries were represented the least, had the fewest corresponding authors, and had researchers 

who were less connected to researchers from other countries. Thus, there was evidence that 

middle-income countries had more opportunities through PEER funding to advance a favorable 

opinion of their ST&I capacities compared to low-income countries. While there was no 

evidence of differences between LMIC PIs and Co-PIs positions within partnerships based on 

income-level, overall, the data related to the geo-scientific imaginary and the global hierarchy of 

science indicate that researchers from middle-income countries had greater opportunities than 

those from low-income countries to utilize PEER support to advance their positions within 

global science. While the data does not provide a clear answer to why this is the case, greater 

opportunities likely derive from the donor’s choice of who to fund (Bradley 2008; 2017) and a 

greater resource base that allows researchers from these countries to be more competitive for 

grants and more capable of engaging in research compared to low-income countries (Samimi & 

Roshan, 2011).  

 In conclusion, the country-level publication data analyses showed how PEER supported 

publications helped advance the position of the US and to a lesser extent other HICs compared to 

LMICs. Moreover, PEER supported provided more opportunities for a favorable opinion of the 

US to be cultivated or maintained. The US was the most highly represented country, had the 

largest number of corresponding authors, and collaborated with the most other countries. This 

positioned the US to benefit the most from publication output in terms of growing its number of 

annual publications and in terms of providing opportunities for US researchers to share their 

knowledge, skills, and expertise with research from other countries and foster a positive opinion 

of the US’ ST&I capabilities. On the other hand, other HICs, especially European countries, 

though highly represented and connected to other countries, likely participated less on 
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publications due to the fact they were rarely corresponding authors, and thus, these countries had 

opportunities to also advance their positions in global science. Also, given that the US and other 

HICs are grouped together in data tables used to draw conclusions about countries’ ST&I 

capabilities (UNESCO, 2015; 2021), all HICs benefited from the higher levels of representation 

on PEER supported publications by helping to maintain their positions at the top of global 

science compared to LMICs. Yet, the data also indicated that middle-income countries more so 

than low-income countries had opportunities to advance their positions in global science through 

PEER support as they were highly represented on publications, served as corresponding’s more 

than HICs, and had connections many other countries. However, the differences in historical 

positioning between countries and groups of countries and the tendency for the US and other 

HICs as a group to be better positioned on publications than LMICs means that these 

opportunities for advancement represented a limited challenge to the global hierarchy of science. 

Therefore, the combined findings show how the global hierarchy of science was 

generally reinforced through PEER program support. This means that the notion of HICs having 

greater ST&I capabilities that provide a justification for HICs to use ST&I foreign aid in LMICs 

to advance their interests was ultimately maintained through the PEER program. This is 

supported by interview data that indicated that perceptions of differences in capacity were 

generally reinforced through partnerships, and participants perceived partners as having greater 

knowledge and skills of method and data analysis techniques. While there was evidence for 

challenges to a perceived hierarchy, these were formed prior to participating in the PEER 

program, and there was no evidence that the PEER program helped foster such challenges in 

researchers. Moreover, it is also supported by bibliometric data showing that the US and other 

HICs were able to benefit from high representation on publications and from opportunities to 
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share their knowledge, skills, and expertise with researchers from many other countries. Even 

though middle-income countries also advanced their positions, it was generally not to the same 

extent that the US and other HICs did. In the end, this findings from this study show that while 

LMIC PIs and Co-PIs may have been prioritized and empowered at the micro-level, the macro-

level perspective indicates that PEER program support helped reinforce the US’ and to some 

extent other HICs’ positions in the global hierarchy of science.  
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Chapter 7: Conclusion 

 

The purpose of this study was to build upon prior research and explore how partner 

positioning in HIC-LMIC research partnerships may influence the efficacy of partnerships to 

achieve their goals as well as how partner positioning may reinforce or challenge existing global 

hierarchies in science. The study collected interview data from PEER program participants as 

well as bibliometric data on PEER supported publications to answer three main research 

questions. The first was to what extent were mutuality’s values practiced as part of partnerships, 

the second was to what extent did capacity development occur through partnerships, and the 

third was to what extent did partnerships reinforce or challenge the existing global hierarchy in 

science. While data was collected to answer each of these questions independently, the data were 

also utilized to explore the relationships between the answers to each of the questions. The 

interview data and publication data not only made it possible to gather complementary data to 

answer the research questions but also made it possible to investigate various aspects of concepts 

embedded in each of the questions, namely mutuality, STHC, and the geo-scientific imaginary, 

and extend the scope of the study.    

The findings showed that mutuality’s values were practiced to varying degrees in 

partnerships. Generally, there was ample evidence for equity, autonomy, and solidarity in 

partnerships, while there were differences in participation between LMIC PIs and Co-PIs and 

partners. LMIC PIs and Co-PIs played greater roles in decision-making and had greater roles and 

responsibilities compared to partners. There were also situations in which partners had limited 

involvement in partnerships beyond the project planning stage. Difference in participation were 

evident in interview data and most profoundly in publication data with fewer partners authoring 

publications and serving as corresponding authors compared to LMIC PIs and Co-PIs. These 
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differences were partially explained by several factors. The first being the program structure 

which seemed to intentionally position LMIC researchers in leadership positions and partners in 

consultative roles. For example, the PEER program required LMIC researchers to submit the 

grant funding applications, it required that LMIC researchers to serve as PIs and Co-PIs, and it 

required LMIC researchers to manage project finances. Additionally, partnerships that had 

participants with prior collaboration experiences tended to have active participation by both 

participants. Lastly, partners who had active research interests in the PIs and Co-PIs countries 

also tended to participate at high levels in the research partnerships.  

These findings contribute to a better understanding of how partnership structures 

influence partnership practice. There are ample studies on the negative consequences of 

partnership structures that marginalize LMIC researchers (e.g., Bradley, 2008, 2017; Carbonnier 

& Kontinen, 2015; Obama & Mwema, 2009; Sabzalieva, 2020), yet there are fewer on the 

impact of partnership structures that are designed to address power imbalances between HIC and 

LMIC researchers (e.g., Barrett et al., 2011). Based on the findings of this study, the PEER 

program structure addressed the power imbalances in HIC-LMIC researcher partnerships that are 

well documented in the literature. However, the lack of participation by partners demonstrates 

that partnership structures that prioritize LMIC researchers’ leadership and subsequently limit 

the roles and responsibilities of HIC partners may also negatively impact the efficacy of 

partnerships. If donor agencies seek to address power imbalances and continue to utilize 

partnership models, it is important to better understand how to balance the interests and needs of 

different participants in partnerships to ensure their efficacy. Mutuality is predicated on relative 

mutual benefits for all stakeholders, and partnership models that do not provide such mutual 

benefits are likely to be limited in their ability to achieve their goals. Future research should 
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further examine how partnership structures that are designed to address power imbalances impact 

participant behaviors in partnerships and the ways that partnerships can be structured to enhance 

the practice of mutuality’s values and the benefits of partnerships for all stakeholders. This will 

require a closer examination of similarities and differences in participants’ expected and 

perceived benefits from their partnership experiences as these are essential to understanding the 

extent to which mutuality was achieved. 

Though more research is needed, based on the findings of this study, there are a few 

practical steps donor agencies can take to ensure adequate levels of participation by all 

participants in parnterships that prioritize LMIC researchers and address traditional power 

imbalances, such as the PEER program. The first is to allocate funding within grants to 

incentivize HIC researchers to be more actively involved in projects. This may be funding to run 

training workshops or funding to make site visits and directly engage in research projects. The 

exact activity will differ based on participants and projects, but incentiving participation will 

help ensure adequate levels of participation by all participants more so than expecting 

researchers to volunteer their already limited time. Additionally, in situations in which partners 

are employed by other organizations with full-time responsibilities, it is important to ensure that 

there is interagency or interorganization coordination to help make involvement in programs 

more feasible. In the case of the PEER program, there were partners who were full-time 

employees of federeal agencies, and these individuals participated in the PEER program on top 

of their other responsibilites. Support for participation from their agencies could provide them 

with greater flexiblity to dedicate more time and energy to projects. Lastly, the findings showed 

that partnerships that involved researchers with prior working experience or partners who had 

actively engaged in research in the countries or the regions of the PIs and Co-PIs had the highest 
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levels of participation by partners. Therefore, a strong effort should be made to support 

parnterships that meet these conditions. With the latter, identifying such partners may require 

agencies to be more actively involved in assisting LMIC researchers to identify possible partners 

with whom they can collaborate. The act of identifying appropriate partners can be a challenge 

for LMIC researchers, and thus, invovlement from agencies can help make this process easier 

and ensure better fitting partnerships.  

In addition to providing insight into the relationship between program structure and 

partner positioning, the interview data highlighted the various ways that partnerships enhanced 

the capacity of researchers to engage in the PEER projects. LMIC PIs and Co-PIs perceived 

growth in their knowledge and skills, especially related to knowledge of research methods and 

data analysis techniques, in their access to resources, and in their networks through partnerships. 

On the other hand, partners perceived growth in their ability to engage in applied research as 

well as in their networks through partnerships. Furthermore, the findings demonstrated how the 

practice of mutuality’s values contributed to capacity development. Hence, the practice of 

mutuality’s values had broader implications than just helping to address traditional power 

imbalances in partnerships, they also helped support the conditions that created opportunities for 

capacity development to occur in participants.     

Using a conceptual framework to investigate capacity devlepment was an important 

contribution of this study to research on donor agency funded HIC-LMIC research partnerships. 

This is because much of the prior research on the topic has not used a framework to examine the 

extent of capacity development in participants (e.g., Barrett et al., 2011; Carbonnier & Kontinen, 

2015). These studies discuss capacity building more broadley, such as knowledge and skill 

development, but they do not relate it to any theoretical understanding of how scientists’ 
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capabilites evolve over the course of their careers. For this study, STHC functioned well to 

understand the extent to which capacity development occurred for LMIC PIs, Co-PIs, other 

LMIC stakeholders, and partners through PEER program partnerhsips as it provided clear 

categories to identify ways in which a researchers’ capacities evolved. Further, by assuming that 

all researchers develop their capacities throughout their career experiences, it promoted the 

investigation of how both LMIC PIs and Co-PIs and partners capacities evolved through 

partnerhsips. This is opposed to concentrating on only one group of researchers as one might be 

inclined to do based on the PEER program website, which suggests a unidirectional flow of 

knowledge and skills from partners to LMIC PIs and Co-PIs (National Academies, 2021a). 

Morevoer, as STHC considers the ecosystem in which research takes place (Bozeman et al., 

2021), it promoted the consideration of the broader environments in which the research projects 

occurred. This was important for understanding how various stakeholders were involved and 

contirbuted to the success of the projects as opposed to undertanding the relationshiop between 

participants identified on the program website. Lastly, without a clear framework to measure 

capacity, it would have been extremely difficult to establish a relationship between the extent to 

which mutuality’s values were practiced and capacity development. Thus, STHC allowed for a 

deeper investigation into not only how capacity devleompent occurred but also what influenced 

the extent of it. 

While this is the case, the study was unable to provide any clear insight into whether 

participation in the PEER program promoted long-term capacity development in participants. 

The use of the term capacity development implies more than just short-term research capacities; 

it also implies the ability to advance research in one’s subject area after the completion of the 

grant. This failure to meanginfuly investigate long-term capacity development can be explained 
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by the choice to sample researchers who were actively engaged in the PEER program or whose 

grant period had recently ended to ensure saliency of their PEER program experiences. It can 

also be explained by the cross-section metholody utilized to collect data. However, this study 

provides an example of how the capacity categories identified in STHC can be utilized to 

examine changes in a researchers’ capacities, and future studies can employ STHC with a more 

robust longitudial design to provide meaningful insights into whether partnership programs have 

the potential to build the capacity of participants to more effectivey engage in research projects 

throughout the careers.  

 Beyond partnership practice and partnership outcomes, another key finding of the study 

was the relationship between perceptions of differences in research capacities between US 

researchers and LMIC researchers, partnership practice, and partnership outcomes. Coinciding 

with the perception of a global hierarchy in science, US partners were perceived as being more 

advanced in their knowledge of methods, data analysis techniques, and access to up-to-date 

technology. For some interviewees, these differences involved a value judgement with the US 

and other HIC researchers being able to produce more robust and generalizable research that can 

better contribute to the global stock of knowledge. On the other hand, LMIC PIs and Co-PIs 

were perceived as possessing high levels of subject area knowledge as well as greater knowledge 

of the local research context. These perceptions represented challenges to the existing hierarchy 

in global science and were most prevalent in LMIC researchers from upper-middle income 

countries. Additionally, the interview data showed that the perceptions of differences 

corresponded with the roles and responsibilities participants played in partnerships as well as the 

differences in how participants’ knowledge and skills were respected, shared, and contributed to 

differences in capacity development among participants. These findings demonstrate the 
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importance of understanding how the hierarchical nature of global science, which in this case 

was manifested through perceived capacity differences, shapes partnership practice and 

outcomes.  

Further, as participants indicated that their perceptions were shaped prior to entering 

partnerships and partnership experiences primarily reinforced perceptions, there was no 

connection found between a partnership structure that prioritizes LMIC researchers’ leadership 

and the practice of mutuality’s values and the challenging of a perceived global hierarchy in 

science. This finding may be a result of the sampling which overwhelming included senior 

researchers with prior partnership experiences. Their perceptions of differences in capacities may 

be less malleable than early career researchers with less research and partnership experience. 

Nevertheless, the reinforcement of perceptions demonstrates a need to examine partnerships at 

multiple levels. In this case, though the PEER program structure helped to address power 

imbalances and promoted capacity development, its structure also corresponded with preexisting 

perceptions of differences in capacities and contributed to their reinforcement. Thus, future 

research should continue to investigate the extent to which partnership structures have the 

potential to challenge perceptions of a global hierarchy in science and the factors that may 

contribute to whether it is reinforced or challenged. Relatedly, it should also investigate how 

perceptions of a global hierarchy in science are cultivated in researchers throughout their careers.    

Moreover, the findings related to perceptions of differences in capacities also made it 

clear that it is not only important to consider the perceptions of partnership participants and their 

relationship to partnership practice and partnership outcomes. It is also necessary to understand 

the perceptions of various stakeholders in this regard as well, including but not limited to donor 

agencies, local government agencies, and local communities. Prior literature has demonstrated 
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the influence that donor agencies have on partnership practice (Bradley 2008; 2017), and thus, it 

can be assumed that their perceptions of differences in capacities and their goals for partnerships 

influence the choice to use such models. This study attempted to draw minor conclusions based 

on the PEER program website, but it would have been better served to include donor agency 

representatives in the sample to better understand how they perceive a global hierarchy in 

science and the influence that this may have had on program structure. Also, as this study 

concluded that the reinforcement of the global hierarchy ultimately serves the interest of the US 

to be able to continue to use ST&I foreign aid and advances its interests abroad, interviews with 

representatives would better help to understand and draw conclusions about how they perceive 

the role of partnerships in either supporting or challenging a global hierarchy in science.  

Additionally, as partnership participants are highly engaged with other stakeholders in 

partnership activities, such as local government officials, it would be useful to understand 

whether these stakeholders’ perceptions also influence how partnerships are practiced and 

partnership outcomes. For example, one of the findings of this study was that the partnerships 

provided increased levels of legitimacy for some LMIC PIs and Co-PIs. Having USAID funding 

and working with a US or HIC partner with US federal government support enhanced the 

opportunities that LMIC PIs and Co-PIs to share their work and influence policy and behaviors. 

While not known for sure, this enhanced legitimacy is likely predicated on a perceived hierarchy 

in global science that these stakeholders also possess, and as such, their perceptions likely also 

influence partnership practice and outcomes. Along these lines, future research would benefit by 

considering how a perceived hierarchy in global science is present in various partnership 

stakeholders to understand more fully how such perceptions permeate the ecosystems that 

support partnership practice and efficacy of partnerships to achieve their goals.   
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Extending the implications of the last two paragraphs one step further, more research is 

needed to better understand the motivations behind USAID and other donor agencies who fund 

research partnerships and the relationship to advancing donor countries’ interests abroad. In the 

literature review, this study introduced the idea that foreign aid is a political tool, but the findings 

provided limited insight into how this plays out in partnerships. However, the enhancement of 

legitimacy described above provides a possible hypothesis into how partnerships function to 

promote the US’ or donor agencies’ interests abroad.   

It is clear from the UNESCO science and technology reports (2015; 2021) that the global 

community imagines ST&I as a primary driver of sustainable socio-economic development. This 

includes leaders from both HICs and LMICs, and it also includes donor agencies, such as 

USAID (USAID, 2014b). There is a presumption that policy makers look toward scientific 

knowledge and technologies to help develop policies that will promote socio-economic 

development in their countries. In this light, one of the main motivations for funding research 

partnerships is to directly feed into evidence-based policymaking (USAID, 2014b) in low-and-

middle income countries. In other words, funding research partnerships provides USAID with an 

opportunity to influence the policy making processes in LMICs through the knowledge 

produced. Since USAID plays a role in selecting the topics to be investigated and the studies to 

be funded, as with the PEER program, it can ensure that the knowledge produced aligns with its 

interests abroad and has the potential to influence policy making in LMICs.  

Moreover, partnerships are not only mechanisms to produce knowledge or enhance 

capacity as was shown in this study, but they may also function as tools to enhance the ability of 

USAID and other donor agencies to influence policymaking. Donor agencies likely recognize 

colonial science practices of the past will be met with resistance and will be less likely to 
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influence local policymakers. Having a US researcher who does not speak the local language or 

does not have meaningful connections with local stakeholders will not be as effective as local 

researchers at engaging with local stakeholders and influencing policymaking. Thus, one of the 

reasons why USAID and other donor agencies include local researchers in projects may be to 

provide legitimacy to their interests by demonstrating to local stakeholders a degree of local 

ownership over the research projects. Additionally, US researchers also have a legitimizing 

function in partnerships as was discussed previously. In this case, US researchers enhance the 

legitimacy of the LMIC researchers to engage with local policy makers. Partnering with a US 

research likely opens doors that might not have been opened otherwise due to the status of US 

researchers in the global science community. This helps ensure that the knowledge produced has 

a better chance of reaching policy makers and influencing policy making decisions.  

Therefore, future research should consider how donor funded research partnerships 

function to promote the interests of donor agencies aboard. The relationship between 

partnerships, scientific knowledge production, and the role that scientific knowledge has in 

influencing policymaking is one direction for future research. Another direction is to 

independently investigate or incorporate how partnering enhances the legitimacy of the donor 

agencies and the researcher who are producing the knowledge. Whatever the direction, this type 

of research will help better connect research partnerships with the political goals of donor 

agencies funding them.    

Finally, in addition to the interview findings, the country-level bibliometric findings also 

point to a reinforcement of the global hierarchy in science through the PEER program. The US 

was the most highly represented country on publications, it had researchers who served as 

corresponding authors on the most publications, and its researchers collaborated with researchers 
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from the most other countries. These findings show how PEER supported publications fed into 

publication metrics that contribute to a perceived hierarchy, and how as a part of these 

publications, US researchers had the most opportunities to share their knowledge, skills, and 

expertise with other country researchers and promote a positive image of US ST&I capabilities. 

In some ways, this was even true for other HICs, especially western European countries, as they 

were highly represented on publications and had researchers who collaborated with researchers 

from many other countries compared to many LMICs. Plus, as the metrics that contribute to a 

perceived hierarchy compare all HICs to LMICs, these other HICs were able to benefit from the 

position of the US to promote their own ST&I capacities even though many other LMICs, such 

as Brazil and Indonesia, were positioned on publications to challenge the global hierarchy. 

Therefore, even though LMIC PIs and Co-PIs played leadership roles and there was evidence of 

the practice of mutuality’s values to the benefit of LMIC PIs and Co-PIs, the bibliometric 

findings provided another example of how PEER program support functioned to reinforce the 

global hierarchy in science.  

 As is alluded to in previous chapters, the findings about the reinforcement of the global 

hierarchy in science through the PEER program demonstrate how partnerships may function as a 

tool of public diplomacy. In this way, they help to enhance the image of a country’s ST&I 

capabilities through people-to-people interaction and through contributing to metrics that support 

such an image. Moreover, as ST&I foreign aid is predicated on perceived differences in ST&I 

capabilities, partnerships likely contribute to the ability of a country to continue to use ST&I 

foreign aid to pursue interests abroad. Thus, one can argue that the evidence from this study 

shows how these partnerships can contribute to a country’s soft power and its ability to influence 

though attraction. For donor agencies, recognizing that this outcome occurred as part of 
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partnerships that prioritized LMIC researcher leadership should be encouraging. A country’s 

image can still be advanced while supporting individuals from LMICs in leadership positions. 

Furthermore, in terms of research on partnerships, the findings demonstrate the possibility of 

simultaneously analyzing micro-level and macro-level data to provide a fuller picture of 

partnership goals, practices, and outcomes.       

The country-level bibliometric findings also contributed to research on HIC-LMIC 

research partnerships because they introduced additional elements that should be considered 

when examining research partnership programs. First, research on partnerships should attempt to 

account for influence of and benefits for the plethora of researchers who are also involved in 

research supported by program funding. Science has evolved to become more team-based and 

international over time (Bozeman & Boardman, 2014; Wagner, 2018), and this trend was very 

clear in the number of researchers who authored PEER supported publications and the 

international collaborations that took place. This study provided very little information on who 

these researchers were, how they came to be involved in projects, their roles and responsibilities, 

and how the research may have benefited from their involvement. Future research would benefit 

to focus on understanding how team-based science influences these partnership models and look 

beyond a narrow analysis of the experiences of offical partnership participants.  

Additionally, research on partnerships should account for how participants leverage 

funding to engage in other research projects that may not involve the offical partnership 

participants. This ability to leverage funding was part of the reason why there was such a 

discrepency between LMIC PIs and Co-PIs and partners on publications. Moreover, 

understanding this is especially important when condersing programs that directly fund LMIC 

researchers and position them in leadership roles as this likley provides flexiblity for these 
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reserachers to explore additional opportunties with the work they are doing. Such opportunites 

may directly influence both short-term and long-term capacity development. Unfortuantely, this 

study was not able to understand fully how LMIC PIs and Co-PIs leveraged program support to 

further engage in and produce research. Furture resaerch should attempt to undersatnd the 

complexity of ways that reserachers utilize grant funding to support their research endevours as 

oppossed to focusing primarly on the activites asscoiated with the partnership itself as this study 

did.     

In conclusion, the findings of this study helped advance the understanding of donor 

agency funded HIC-LMIC research partnerships. The study was able to provide insights into the 

multiple relationships that exist between the field of global science, partnership practice, and 

partnerhsip outcomes. It also demonstrated how partnerships can function to promote different 

outcomes depending upon the level of analysis undertaken. As ST&I will remain pivotal for 

promoting sustainabile devleopment in the future, and partnreships will remain one of the key 

ways that more economically developed countries engage with less developed coutnries, the 

findings of this study can contribute to improving partnerhsip practice and promoting mutual 

benefits for all stakeholders invovled. They also provide researchers with further directions to 

investigate partnerships as a means to improve partnerhsip practice now and in the future.  
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Appendix A – Supplementary Data Tables  

 

Table 15  

Number of Researchers from Each Country Represented on PEER Program Projects 

Country Income levels 

High-income # Upper-middle # Low-middle # Low-income # 

United States 373 Brazil 20 Indonesia 56 Cambodia 13 

Germany 1 Peru 14 Kenya 29 Tanzania 10 

Netherlands 1 South Africa 14 Vietnam 27 Uganda 10 

U.K. 1 Colombia 12 Bangladesh 19 Ethiopia 9 

  Lebanon 12 India 20 Mali 6 

  Jordan 8 Tunisia 14 Nepal 6 

  Thailand 7 Philippines 13 Madagascar 5 

  Dom. Republic 5 Morocco 7 Malawi 3 

  Iraq 5 Uzbekistan 7 Mozambique 3 

  Armenia 4 Ghana 6 Haiti 2 

  Ecuador 3 Sri Lanka 6 Tajikistan 2 

  Kazakhstan 3 Laos 4 Benin 1 

  Botswana 2 Nigeria 4 Burkina Faso 1 

  Georgia 2 Pakistan 4 Sierra Leone 1 

  Maldives 2 Egypt 3   

  Mexico 2 Mongolia 3   

  Azerbaijan 1 Zambia 3   

  Kosovo 1 Cameroon 2   

    El Salvador 2   

    Kyrgyzstan 2   

    Myanmar 2   

    Senegal 2   

    Bhutan 1   

    Bolivia 1   
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    Nicaragua 1   

    Palestine 1   
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Table 16  

Number of PEER Projects on Which Countries Had Researchers Represented 

Country Income levels 

High-income # Upper-middle # Low-middle # Low-income # 

United States 355 Brazil 26 Indonesia 51 Cambodia 11 

Germany 1 Peru 12 Kenya 24 Tanzania 8 

Netherlands 1 South Africa 13 Vietnam 20 Uganda 10 

U.K. 1 Colombia 12 Bangladesh 14 Ethiopia 8 

  Lebanon 12 India 14 Mali 6 

  Jordan 7 Tunisia 14 Nepal 6 

  Thailand 5 Philippines 13 Madagascar 5 

  Dom. Republic 5 Morocco 7 Malawi 3 

  Iraq 5 Uzbekistan 7 Mozambique 3 

  Armenia 4 Ghana 6 Haiti 2 

  Ecuador 2 Sri Lanka 4 Tajikistan 2 

  Kazakhstan 2 Laos 4 Benin 1 

  Botswana 2 Pakistan 4 Burkina Faso 1 

  Georgia 2 Egypt 3 Sierra Leone 1 

  Maldives 2 Mongolia 3   

  Mexico 2 Nigeria 3   

  Azerbaijan 1 Zambia 3   

  Kosovo 1 Cameroon 2   

    El Salvador 2   

    Kyrgyzstan 2   

    Myanmar 2   

    Senegal 2   

    Bhutan 1   

    Bolivia 1   

    Nicaragua 1   

    Palestine 1   
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Table 17 

Chi-square Tests' Outputs Comparing the Proportions of LMIC PI and Co-PI and Partner Publications with Each Co-authorship 

Structure 

 All LMIC PIs and Co-PIs Low-Income Lower-middle Income Upper-middle Income 

Co-authorship Type 𝜒2 p phi 𝜒2 p phi 𝜒2 p phi 𝜒2 p phi 

Total in Collaboration 55.942 .000b -.273 7.979 .005 .178 48.010 .000 -.326 24.469 .000 -.237 

w/ researchers from 

same country 
105.278 .000b -.375 21.300 .000 -.290 83.214 .000 -.429 58.193 .000 -.365 

w/ other LMIC 

country researchers 
49.379 .000c .257 4.586 .032 .135 25.920 .000 .239 29.106 .000 .258 

w/ own country and 

other LMIC country 

researchers 

3.806 .051 .071 2.006 .157 .089 2.977 .084 .081 1.807 .179 .064 

Total in Isolation 55.942 .000 .273 7.979 .005 .178 48.010 .000 .326 24.469 .000 .237 
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Table 18  

Number of PEER Supported Publications on Which Countries Were Represented 

Country Income levels 

High-income # Upper-middle # Lower-middle # Low-income # 

United StatesP 293 BrazilP 115 IndonesiaP 104 EthiopiaP 23 

U.K.P 47 LebanonP 37 MoroccoP 32 CambodiaP 10 

France 27 South AfricaP 37 IndiaP 29 UgandaP 10 

NetherlandsP 26 ColombiaP 20 VietnamP 25 MalawiP 7 

Japan 24 ThailandP 18 TunisiaP 20 NepalP 7 

GermanyP 22 PeruP 13 KenyaP 17 MaliP 5 

Australia 21 JordanP 12 PhilippinesP 13 Burkina FasoP 2 

Sweden 16 EcuadorP 10 LaosP 7 MadagascarP 2 

Canada 12 MexicoP 9 BangladeshP 6 Rwanda 2 

Spain 11 ArmeniaP 4 BoliviaP 6 D.R.C. 1 

Switzerland 10 China 4 CameroonP 4 Gambia 1 

Finland 8 Panama 3 UzbekistanP 4 MozambiqueP 1 

Belgium 6 Costa Rica 2 NigeriaP 3 Sierra LeoneP 1 

Denmark 6 IraqP 2 PalestineP 3 TanzaniaP 1 

Chile 5 Romania 2 EgyptP 2   

New Zealand 5 Russia 2 MongoliaP 2   

Portugal 5 Algeria 1 MyanmarP 2   

Israel 4 Gabon 1 SenegalP 2   

Italy 4 GeorgiaP 1 Sudan 2   

Singapore 4 Guyana 1 BhutanP 1   

Saudi Arabia 3 KazakhstanP 1 Cote d'Ivoire 1   

South Korea 3 Malaysia 1 El SalvadorP 1   

Austria 2 N. Macedonia 1 GhanaP 1   

Fr. Guiana 2 Suriname 1 Guatemala 1   

Qatar 2   Lesotho 1   

UAE 2   PakistanP 1   

Brunei 1   Sri LankaP 1   

Cyprus 1       

Hong Kong 1       

Kuwait 1       

Luxembourg 1       

Norway 1       
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Taiwan 1       

P indicates countries that had a researcher who participated on the PEER program. 
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Table 19 

Proportion of PEER Supported Publications on Which Countries Were Represented 

Country Income levels 

High-income # Upper-middle # Lower-middle # Low-income # 

United StatesP 52.0% BrazilP 20.4% IndonesiaP 18.5% EthiopiaP 4.1% 

U.K.P 8.3% LebanonP 6.6% MoroccoP 5.7% CambodiaP 1.8% 

France 4.8% South AfricaP 6.6% IndiaP 5.2% UgandaP 1.8% 

NetherlandsP 4.6% ColombiaP 3.6% VietnamP 4.4% MalawiP 1.2% 

Japan 4.3% ThailandP 3.2% TunisiaP 3.6% NepalP 1.2% 

GermanyP 3.9% PeruP 2.3% KenyaP 3.0% MaliP 0.9% 

Australia 3.7% JordanP 2.1% PhilippinesP 2.3% Burkina FasoP 0.4% 

Sweden 2.8% EcuadorP 1.8% LaosP 1.2% MadagascarP 0.4% 

Canada 2.1% MexicoP 1.6% BangladeshP 1.1% Rwanda 0.4% 

Spain 2.0% ArmeniaP 0.7% BoliviaP 1.1% D.R.C. 0.2% 

Switzerland 1.8% China 0.7% CameroonP 0.7% Gambia 0.2% 

Finland 1.4% Panama 0.5% UzbekistanP 0.7% MozambiqueP 0.2% 

Belgium 1.1% Costa Rica 0.4% NigeriaP 0.5% Sierra LeoneP 0.2% 

Denmark 1.1% IraqP 0.4% PalestineP 0.5% TanzaniaP 0.2% 

Chile 0.9% Romania 0.4% EgyptP 0.4%   

New Zealand 0.9% Russia 0.4% MongoliaP 0.4%   

Portugal 0.9% Algeria 0.2% MyanmarP 0.4%   

Israel 0.7% Gabon 0.2% SenegalP 0.4%   

Italy 0.7% GeorgiaP 0.2% Sudan 0.4%   

Singapore 0.7% Guyana 0.2% BhutanP 0.2%   

Saudi Arabia 0.5% KazakhstanP 0.2% Cote d'Ivoire 0.2%   

South Korea 0.5% Malaysia 0.2% El SalvadorP 0.2%   

Austria 0.4% N. Macedonia 0.2% GhanaP 0.2%   

Fr. Guiana 0.4% Suriname 0.2% Guatemala 0.2%  
 

Qatar 0.4%   Lesotho 0.2%   

UAE 0.4%   PakistanP 0.2%   

Brunei 0.2%   Sri LankaP 0.2%  
 

Cyprus 0.2%       

Hong Kong 0.2%       

Kuwait 0.2%       

Luxembourg 0.2%       

Norway 0.2%       
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Taiwan 0.2%       

P indicates countries that had a researcher who participated on the PEER program.
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Table 20  

Degree Centrality and Normalized Degree Centrality for Countries on PEER Supported 

Publications 

High-income 

# of 

countries 

with ties to 

% of 

countries 

with ties to 

Upper-middle 
# of countries 

with ties to 

% of 

countries 

with ties to 

United States 88 90.7% Brazil 48 49.5% 

United Kingdom 61 62.9% Peru 37 38.1% 

France 53 54.6% Ecuador 36 37.1% 

Netherlands 50 51.5% Panama 32 33.0% 

Australia 46 47.4% Costa Rica 30 30.9% 

Germany 45 46.4% Guyana 30 30.9% 

Switzerland 41 42.3% Malaysia 30 30.9% 

Japan 38 39.2% Mexico 30 30.9% 

Chile 34 35.1% Suriname 30 30.9% 

Italy 34 35.1% South Africa 20 20.6% 

Belgium 33 34.0% Thailand 13 13.4% 

Sweden 31 32.0% Colombia 11 11.3% 

Brunei  30 30.9% Gabon 10 10.3% 

French Guiana 30 30.9% Lebanon 9 9.3% 

Finland 16 16.5% China 5 5.2% 

Canada 13 13.4% Jordan 5 5.2% 

Spain 13 13.4% Armenia 4 4.1% 

Austria 11 11.3% Kazakhstan 4 4.1% 

Portugal 11 11.3% Romania 4 4.1% 

Singapore 11 11.3% Russia 4 4.1% 

Hong Kong 9 9.3% Algeria 3 3.1% 

New Zealand 9 9.3% N. Macedonia 2 2.1% 

South Korea 9 9.3% Georgia 1 1.0% 

Luxembourg 7 7.2% Iraq 1 1.0% 

Israel 6 6.2% 
  

 

Norway 6 6.2% 
  

 

Denmark 5 5.2% 
  

 

Saudi Arabia 5 5.2% 
  

 

UAE 5 5.2% 
  

 

Qatar 3 3.1% 
  

 

Cyprus 2 2.1% 
  

 

Kuwait 2 2.1% 
  

 

Taiwan 1 1.0%      
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Table 21  

Degree Centrality and Normalized Degree Centrality for Countries on PEER Supported 

Publications Continued 

Lower-Middle 

# of 

countries 

with ties to 

% of 

countries 

with ties to 

Low-Income 

# of 

countries 

with ties to 

% of 

countries 

with ties to 

India 38 39.2% Uganda 33 34.0% 

Indonesia 38 39.2% Madagascar 31 32.0% 

Bolivia 33 34.0% D.R.C. 30 30.9% 

Cameroon 30 30.9% Tanzania 30 30.9% 

Cote d'Ivoire 30 30.9% Malawi 9 9.3% 

Viet Nam 18 18.6% Ethiopia 6 6.2% 

Ghana 10 10.3% Mali 6 6.2% 

Kenya 10 10.3% Rwanda 6 6.2% 

Philippines 10 10.3% Cambodia 5 5.2% 

Guatemala 9 9.3% Gambia 5 5.2% 

Tunisia 9 9.3% Burkina Faso 4 4.1% 

Bangladesh 7 7.2% Nepal 3 3.1% 

Uzbekistan 7 7.2% Mozambique 1 1.0% 

Laos 6 6.2% Sierra Leone 1 1.0% 

Senegal 6 6.2% 
  

 

Sudan 6 6.2% 
  

 

Morocco 5 5.2% 
  

 

Egypt 3 3.1% 
  

 

Bhutan 2 2.1% 
  

 

Pakistan 2 2.1% 
  

 

Palestine 2 2.1% 
  

 

El Salvador 1 1.0% 
  

 

Lesotho 1 1.0% 
  

 

Mongolia 1 1.0% 
  

 

Myanmar 1 1.0% 
  

 

Nigeria 1 1.0% 
  

 

Sri Lanka 1 1.0% 
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Table 22 

Number of Publications on Which Researchers from Different Countries Served as 

Corresponding Authors on PEER Supported Publications 

Country Income levels 

High-income # Upper-middle # Lower-middle # Low-income # 

United States 99 Brazil 86 Indonesia 85 Uganda 8 

Netherlands 5 Lebanon 27 India 20 Ethiopia 7 

United 

Kingdom 
5 South Africa 23 Morocco 19 Mali 3 

Germany 4 Colombia 12 Tunisia 11 Cambodia 2 

Switzerland 4 Thailand 12 Kenya 10 Nepal 2 

Sweden 3 Jordan 9 Vietnam 9 Burkina Faso 1 

Canada 2 Mexico 6 Philippines 8 Malawi 1 

Israel 2 Ecuador 3 Bangladesh 4 Mozambique 1 

Japan 2 China 2 Cameroon 3   

Australia 1 Iraq 2 Palestine 3   

Finland 1 Armenia 1 Uzbekistan 3   

France 1 Peru 1 Egypt 1   

New Zealand 1 Russia 1 Italy 1   

Portugal 1   Nigeria 1   

Singapore 1   Senegal 1   

Taiwan 1       
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Table 23 

 

Proportion of Publications on Which Researchers from Different Countries Served as 

Corresponding Authors on PEER Supported Publications 

 

Country Income levels 

High-income % Upper-middle % Lower-middle % Low-income % 

United States 19.0% Brazil 16.5% Indonesia 16.3% Uganda 1.53% 

Netherlands 1.0% Lebanon 5.2% India 3.8% Ethiopia 1.34% 

United 

Kingdom 
1.0% South Africa 4.4% Morocco 3.6% Mali 0.57% 

Germany 0.8% Colombia 2.3% Tunisia 2.1% Cambodia 0.38% 

Switzerland 0.8% Thailand 2.3% Kenya 1.9% Nepal 0.38% 

Sweden 0.6% Jordan 1.7% Vietnam 1.7% Burkina Faso 0.19% 

Canada 0.4% Mexico 1.1% Philippines 1.5% Malawi 0.19% 

Israel 0.4% Ecuador 0.6% Bangladesh 0.8% Mozambique 0.19% 

Japan 0.4% China 0.4% Cameroon 0.6%   

Australia 0.2% Iraq 0.4% Palestine 0.6%   

Finland 0.2% Armenia 0.2% Uzbekistan 0.6%   

France 0.2% Peru 0.2% Egypt 0.2%   

New Zealand 0.2% Russia 0.2% Italy 0.2%   

Portugal 0.2%   Nigeria 0.2%   

Singapore 0.2%   Senegal 0.2%   

Taiwan 0.2%       
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