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Transnational sustainable development efforts often follow a project-based approach, in which 

funding sources, whether donor agencies, foundations, or firms, sponsor specific development 

activities, generally undertaken by nongovernmental organizations (NGOs) or social enterprises 

(Jordan & van Tuijl, 2000; Mbabazi et al., 2002; Hudson, 2001; Clark, 2001; Green, 2014; Österblom 

& Folke, 2013). Here, we explore the potential of conceptualizing the relationship between sustainable 

development funders and project proponents analogously to the market for venture capital (Atakan, 

2006; Sørensen, 2007). In other words, we study the transnational market for project-based sustainable 

development governance.1 In particular, we are interested in how this change of reference might shed 

light on “who gets what” (Roth, 2015) in sustainable development efforts, a reformulation of an 

enduring question about how donors, here understood as donor agencies, funds and foundations, and 

firms, choose which projects to support. These choices, we argue, are constrained by the transaction 

costs involved in searching out and working with potential partners. In the absence of formal 

institutional mechanisms to alleviate transaction costs, markets like this one cannot be assumed to be 

Pareto optimal (Simon, 1996: 32-33). 

1For purposes of clarity, throughout this paper we refer to the method of using individual projects to promote sustainable 
development as project-based sustainable development governance and the system of transactions between donors and 
project proponents underlying this approach the transnational market for project-based sustainable development governance. 
 

                                    



 
Like venture capitalists, donors seek specific project characteristics, while project proponents, 

like entrepreneurs, hope for a combination of financial support, expertise, and management flexibility. 

However, unlike venture capital, several constraints limit the use of a price mechanism in allocating 

donor funding to particular projects. First, there is a strong ethical component to foreign aid, which can 

moderate the allocation of aid according to objective project characteristics (Büthe et al. 2012; Roth, 

2008).  Second, project and donor characteristics are not easily measured or compared, and 

measurement practices themselves actually can distort aid objectives (Holzapfel, 2016; Sjöstedt, 2013). 

Venture capital and, we argue, development projects, are examples of matching markets (Gale 

& Shapley, 1962; Roth, 1982; Roth, 2015). The study of matching markets is well advanced has been 

used to improve the design of systems as diverse as kidney transplant exchanges (Roth et al., 2004) and 

the matching of students to residencies (Niederle & Roth, 2003; Roth, 2003).2 Studies in this area have 

found that matching markets can suffer from thinness, in which too few market participants are 

available, congestion, in which the number of participants overwhelms existing information processing 

approaches, and strategic behavior, which can result in hiding information that might improve overall 

outcomes (Roth, 2008). These problems are similar to concerns often raised about project-based 

approaches to sustainable development, which are often described as featuring high transaction costs, 

weak coordination or even overt competition, and limited impact (Fyvie & Ager, 1999; Vandeninden & 

Paul, 2012; Balboa, 2014; Barthel et al., 2014; Fuchs et al., 2015; Korhonen-Kurki et al., 2015).  

Despite these parallels, to our knowledge the matching market framework has yet to be applied 

in the context of project-based development. Indeed, the literature on aid allocation in general is often 

focused on country-level flows (Fuchs et al., 2015; Dabla-Norris, 2015; Barthel et al., 2014), though a 

variety of phenomena in development governance might be understood more clearly at the micro-level, 

2 Other examples include early grain spot markets (Cronon, 1991), kidney transplant exchanges (Roth et al., 2004), 
employment markets (Atakan, 2006; Kohima & Pathak, 2009), academic admissions (Kohima & Pathak, 2009) and 
marriages (Gale & Shapley, 1962). 
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as project-based transactions. Examples include public-private sustainable development partnerships 

(Pattberg et al., 2012), private aid (Büthe et al. 2012), the Clean Development Mechanism 

(Michaelowa & Jotzo, 2005), transnational polycentric governance (Biermann, 2007; Ostrom, 2010; 

Abbott, 2011; Kim, 2013; Gallemore & Munroe, 2013; Österblom & Folke, 2013; Galaz et al., 2016; 

Galaz et al., 2012), and networks of transnational activists (Keck & Sikkink, 1998; Hertel, 2006; von 

Bülow, 2010; Carpenter, 2007, 2011; Gallemore & Munroe, 2013; Gallemore et al. 2015; Moeliono et 

al., 2014; Murdie, 2014a), and, in principle, a range of official development aid activities with on-the-

ground partners. These processes aid our understanding of who gets what in development, but also, 

inasmuch as funding relationships can be enduring, they structure patterns of interaction and power 

relations more generally (Townsend et al., 2004; Harsh et al., 2010; Balboa, 2014). 

While stable and Pareto-optimal outcomes exist for some matching markets under relatively 

reasonable theoretical assumptions (Gale and Shapley, 1962; Roth, 1982; Inderst, 2001), real-world 

matching markets remain subject to inefficient outcomes and considerable transaction costs (Roth, 

2015). A variety of market design solutions have been developed and implemented to address these 

limitations (Roth, 1989; Abdulkadiroğlu et al., 2004; Roth, 2003; Roth, 2008; Roth, 2015), but such 

mechanisms are weakly developed or absent in transnational governance. While not explicitly 

normative this article builds a case that the matching market framework can be a productive lens for 

transnational development governance. Perhaps the applicability of some of the techniques for 

improving matching markets in other contexts to sustainable development could be assessed in future 

work. 

We utilize data on donor agencies’, funds’, and firms’ sponsorship of Reducing Emissions from 

Deforestation and Forest Degradation (REDD+) pilot projects as an example matching market for 

sustainable development governance. While developed in the orbit of United Nations Framework 

Convention on Climate Change (UNFCCC) negotiations, REDD+, as of the time of our data collection, 
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had largely been undertaken in the form of voluntary pilot projects, bilateral arrangements, or as part of 

broader development packages (Gallemore & Munroe, 2013). While the inclusion of REDD+ in Article 

5 of the Paris Agreement of the United Nations Framework Convention on Climate Change (UNFCCC) 

may provide incentives to scale up activities to jurisdictional or even national levels, pilot projects 

dominated on-the-ground REDD+ activity at the time of data collection.  

Like many matching markets in development governance, REDD+ lacks formal institutions to 

facilitate exchanges, and we would expect transaction costs to have substantial effects on who gets 

what. Particularly, we would expect that donors would rely on a series of strategies, including 

brokerage, trust building, and spatial specialization to address transaction costs arising from the need to 

search out, monitor, and maintain communication with project proponents. We test these hypotheses 

using exponential random graph models (ERGMs) of a network formed by 91 donors’ (see Table 1) 

sponsorship of 195 avoided deforestation and REDD+ pilot projects begun in developing countries 

between 1989 and 2012.3 

The following two sections outline our case that transaction costs are likely to structure donor-

agent relationships in transnational sustainable development governance. Following this theoretical 

discussion, we provide a brief overview of REDD+, along with a justification for choosing REDD+ as 

an appropriate case for this analysis. We then outline our data collection process and analysis 

methodology. Finally, we present our results and discuss potential implications of the empirical 

findings. 

 

Transaction costs in markets for governance 
 

3 Because donors’ choices to sponsor a given project both on the menu of projects available and the activities of other 
donors, standard regression approaches, which require independence of observations, are not appropriate for our research. 
Designed to model network formation, in which observations are not independent, ERGMs provide an excellent approach 
for our analysis, which conceives of sponsorship as a network of transactions between donors and projects. 
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We conceptualize the relationship between donors and sustainable development projects as a 

matching market in which donors transact with project proponents. In the absence of formal institutions 

that would facilitate information discovery and matching, we hypothesize, the evolving structure of the 

network of actors’ exchanges will be heavily constrained by transaction costs, which narrow the scope 

of feasible partnerships. Originally conceived as the costs associated with using market prices to 

regulate exchanges (Coase, 1937), transaction costs are perhaps most succinctly defined by North 

(1990, p. 27) as “the costs of measuring the valuable attributes of what is being exchanged and the 

costs of protecting rights and policing and enforcing agreements.” Williamson (1975, 1979) enumerates 

further costly preconditions for long-term collaboration: common knowledge, common language, trust, 

and, in some cases, infrastructure are key examples. Interaction can be expensive. 

For simplification and clarity, we can identify three primary sources of transaction costs in a 

transnational matching market for project-based sustainable development governance. First, search 

costs are necessarily high in matching markets due to the need to discover information about proposed 

projects and donor requirements. Finding interested funders may not be a trivial matter, especially for 

truly innovative projects. 

Second, there are costs involved in negotiating, monitoring, and managing the principal-agent 

relationship between donors and project proponents (Pollack, 1997; Nielson & Tierney, 2003). Project 

proponents’ interests may not be fully aligned with donors’ strategic objectives, placing proponents in 

the position of deciding either to compromise some objectives or engage in some resistance (Harsh et 

al., 2010). Cooperation can be impeded by a lack of trust (Murdie, 2014a; Doherty & Doyle, 2014), 

differences in tactics (Lauterbach, 2007), varied institutional settings (von Bülow, 2010; Stroup, 2012; 

Doherty and Doyle, 2014), conflicts between organizations’ accountability to divergent principals 

(Andrews, 2014; Atack, 1999), and reputational concerns (Cooley & Ron, 2002; Johnson & Prakash, 

2007; Hudson, 2001; Clark, 2001). 
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Finally, there are ongoing costs involved in building and maintaining regular and effective 

communication required for successful engagement in common projects. As Williamson (1975, p. 22) 

puts it, “despite their best efforts, parties may find that language fails them (possibly because they do 

not possess the requisite vocabulary or the necessary vocabulary has not been devised).” North (2005), 

similarly, notes that language, culture, and practical, tacit knowledge can be difficult to transfer, and 

others note that transnational cooperation requires successful translation between institutional and 

cultural contexts (Mosse, 2005; Balboa, 2014; Pasgaard, 2015). We consider each of these costs, in 

turn, from the perspective of donors to and proponents of sustainable development projects.  

 

Donors 

Organizations interested in sponsoring sustainable development projects may face a large 

number of project proponents clamoring for support and limited time to make a decision. While it may 

not be necessary to seek out partnerships, as partners can reasonably be expected to come to them, 

funders of sustainable development governance are challenged by the need to seek the right partners 

and to sift through proposals to find those that most closely match programmatic objectives. Because 

many large institutional donors’ funding activities are firmly tied to budgetary cycles, earmarks, 

political will, and organizational mission, there is a pressure to minimize search time (Goldman, 2005). 

If the number of possible projects is very large relative to the search time, then, donors may face some 

significant search constraints. 

Donors’ search for projects is further complicated by uncertainty about the reliability of 

information supplied by project proponents - not to mention the reliability of the proponents 

themselves. Donors of sustainable development projects face an asymmetric information principal-

agent problem in that the organizations they fund have relative autonomy and private information about 
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their preferences, local conditions, and project success or failure (Cooley & Ron, 2002; Rivera-Santos 

& Rufin, 2011). Allocating funds to organizations that can be trusted to support the donor agency’s 

mandate, as a result, requires not only searching for potential partners, but also assessing performance 

in the face of strong incentives for organizations to misrepresent their activities (Burger & Owens, 

2010; Ebrahim, 2002, 2003; Mosse, 2005; Pasgaard, 2015).  

Given the costs involved in search and due diligence, coupled with the limitations of resources 

and time, funders of sustainable development projects may satisfice (Simon, 1956, 1996), taking the 

best acceptable projects, rather than expending the search and monitoring costs entailed in finding 

optimal projects. As we discuss below, a variety of techniques can be used to minimize the costs of 

search and monitoring, though they may not ensure optimal matches. 

 

Proponents 

Project proponents must find relevant programs in the portfolios of donor agencies, funds, and 

foundations, or else negotiate directly with firms or other potential supporters. As in the case of donors, 

the number of options available may be large relative to an organization’s time and resources, and 

programs can be idiosyncratic, so finding appropriate matches is difficult. Proponents must consider 

not only available funding, but also due diligence requirements, monitoring and reporting standards, 

and any other attendant administrative costs attached to funds, in addition to the fit of the program with 

the organization’s brand and mission (Barakso, 2010; Johnson & Prakash, 2007; Prakash & Gugerty, 

2010; Sell & Prakash, 2004; Yanacopulos, 2005). Finding the right mix of thematic compatibility, 

financial sufficiency, and administrative capacity is not trivial, particularly if the organization is poorly 

resourced. 
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When appropriate funding sources are found, proponents must negotiate their own side of the 

principal-agent problem and its attendant monitoring costs. Project proponents are often beholden to 

donors (Andrews, 2014; Banks et al., 2015; Bebbington, 2005; Bob, 2005, 2009; Boulding, 2012; 

Herzer and Nunnenkamp, 2013; Thaut et al., 2012), as acquiring grants and other support can be crucial 

to organizational activities. Yet they also must balance advocacy concerns with funding, trying to 

protect their “brand” and retain their legitimacy and distinctiveness (Barakso, 2010; Cooley & Ron, 

2002; Bebbington, 2005; Hendrix & Wong, 2013; Rodrigues, 2004; Bob, 2005; Banks et al., 2015). 

They also must address non-donor principals’ concerns (Andrews, 2014; Atack, 1999; Harsh et al., 

2010). These strategic considerations result in a potential conflict of interest: donors should be 

motivated to protect their investments in projects, while recipients may wish to maximize their freedom 

of maneuver (Mitchell, 2014, 2013; Rauh, 2010; Elbers & Schulpen, 2010; Elbers & Arts, 2011). 

Communication costs are also critical for proponents. The central problem here is that agents of 

transnational sustainable development governance face what Wong (2012, p. 4) calls a “transnational 

dilemma: appealing to broad-based principles while acknowledging local differences.” Transnational 

actors must speak language intelligible to donors when seeking funding and a local dialect when 

implementing their vision. Because knowledge and advice has to be created with particular audiences 

and purposes in mind, policy generally has to be adapted or translated to particular contexts (Mosse, 

2005; Tsing, 2005; Peck and Theodore, 2010; Balboa, 2014; Pasgaard, 2015). Yet working across 

spatial scales and governmental levels involves considerable transaction costs (Hadden, 2015; 

Gallemore et al., 2015): information costs generally will be higher if information is physically distant, 

and it may be necessary to acquire facility with highly technical language – often literally foreign 

(Adger et al., 2005). 

Both donors and project proponents face significant constraints in their choice of organizational 

partners, and we would expect these strategic constraints and potential conflicts of interest to affect 
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who gets what in matching markets for project-based sustainable development. In other words, we 

should be able to detect the collective signature of these transaction costs in the pattern of donors’ pilot 

project selection. In the following section, we derive testable hypotheses regarding patterns of donor’s 

choices that we would expect to result from the strategic considerations outlined above. 

 

Transaction Costs and Donor Choices 

Both formal and informal institutions can help build trust and mitigate transaction costs (North, 

1990, 2005; Greif, 2006; Paavola, 2007), but development project markets, like the one studied here, 

generally lack formal institutional mechanisms for making matches. As a result, we expect the 

constraints imposed by transaction costs to affect patterns of project support (Leifeld & Schneider, 

2012; Gallemore et al., 2015). We expect these patterns to exhibit a tendency to minimize search, 

communication, and monitoring costs and establish long-term trust. Unfortunately, the strategies that 

will be most observable on the basis of the data available at present serve to mitigate all three costs, 

making it impossible to separate fully the empirical contributions of the three different types. However, 

we do think that some strategies may affect one type of transaction cost more than the others, which 

allows for some tentative assessments of their relative importance. 

 

Search 

As noted above, finding promising partners can be a significant challenge for both donors and 

project proponents. One way to lower the costs of search is to utilize brokerage. As defined by von 

Bülow (2010: 108), brokerage involves “bridging initiatives that link actors (individuals, organizations, 

or sectors) that are separated by geographical distance, lack of trust, or lack of resources, or simply 

because they are unaware of each others’ existence.” Brokers are individuals or organizations 
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strategically placed to bridge relationships between two disconnected social networks. By virtue of 

wearing multiple hats, brokers may facilitate partnership (Burt, 2005, p. 15-19; Ernstson et al., 2010; 

Olsson et al., 2004; Hahn et al., 2006; Olsson et al., 2007). 

From the donors’ perspective, it may lower transaction costs to partner with a highly visible 

international brand (Barakso, 2010; Dauvergne & Lister, 2013) that signals credibility, a strategy that 

can have particular purchase with private sector supporters (King, 2007). In the specific case of 

REDD+, the most straightforward approach can be to partner with an established transnational NGO 

(TNGO; von Bülow, 2010). Most large TNGOs will have familiarity with policy processes, allowing 

them to engage effectively with donor practices and build confidence (Glynn, 2008), positioning them 

to broker (Burt, 2005) relations between donors and other project proponents. TNGOs also tend to have 

higher resource endowments than grassroots or national organizations, potentially enabling them to 

overcome the high costs of engaging in brokerage (Hadden, 2015). These characteristics should place 

transnational NGOs in an excellent position to broker collaboration with donors for specific projects. 

Summarizing this argument, we propose hypothesis H1: 

● H1: Donors will tend to sponsor projects featuring TNGO project proponents. 

 As the ecology of organizations engaged in REDD+ continues to diversify, however, TNGOs 

may not be the only organizations equipped to broker relationships between projects and donors. Other 

organizations, including research groups and consultants, might also be important. This leads us to 

propose a second hypothesis: 

● H2: Donors will tend to sponsor projects featuring project proponents headquartered in the 

same country as the donor in question. 

While from the donor’s perspective these strategies most importantly mitigate search costs, it is 

important to note that they also can affect costs of communication and expertise, which could be 

internalized by the broker, as well as providing opportunities for brokers to build trust between parties. 
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Monitoring 

The development of trust between organizations can be an important factor in collaboration 

(Murdie, 2014a; Doherty & Doyle, 2014), as it alleviates information asymmetries and mitigates 

principal-agent problems (Van Slyke, 2006), lowering costs of monitoring. This suggests mechanisms 

that produce trust should facilitate matches. Burt (2005) argues that a key way in which trust emerges is 

repeated social interaction. As a result of repeated collaboration on a series of projects, partners can 

reduce uncertainty about preferences. In other words, we would expect past experience with one or 

more of the proponents of a project to make a donor more interested in sponsorship, leading to 

hypothesis H3: 

● H3: Donors will tend to support projects whose proponents are prior partners. 

As with the brokerage strategy discussed in the previous sub-section, however, this strategy does not 

only reduce monitoring costs, but potentially search and communication costs, as well. Nevertheless, as 

the primary mechanism here is increased trust, we can expect that the primary impact of this approach 

is on the costs of monitoring.4  

 

Communication 

When project donors are expanding their portfolios into new geographical or thematic areas, 

relying on old partners may not be an option. In addition, as discussed above, considerable local and 

tacit expertise in local politics and organizational activities may simply not be easily transferrable.  One 

possible response is to restrict operations to a specific geographical area. This would provide an 

4 While it would be ideal to test how project proponents’ past performance might affect donor interest, the fact that most 
REDD+ projects are ongoing and that there are not clear metrics for success has meant this was not possible with the current 
data. 
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opportunity for organizational staff to develop expertise and build ongoing relationships with relevant 

stakeholders. Based on this argument, we could expect spatial clustering in project involvement (H4): 

● H4: Donors’ project portfolios will be spatially clustered. 

Again, this strategy has implications for the other transaction costs. It can lower costs of search by 

limiting the number of organizations with which the donor would need to be familiar and by taking 

advantage of denser social networks for reputation monitoring. The primary advantage of spatial 

specialization from a transaction cost perspective, however, seems to be developing local expertise. 

It should be noted that patterns resulting from these strategies might also result from historical 

legacies of particular donor agencies’, firms’, or foundations’ past strategies or characteristics of the 

pilot projects themselves. We discuss our strategy for controlling for these potential confounding 

effects in our methods section. In the following section, we briefly describe REDD+, which provides 

the case from which data for our statistical tests of these hypotheses are collected. 

 
 
Reducing Emissions from Deforestation and Forest Degradation (REDD+) 
 

Beset by informational challenges and uncertainty about the future of the global climate regime, 

REDD+ provides an excellent case for studying the role of transaction costs in shaping matching 

markets for sustainable development governance. Through its relatively rapid evolution, REDD+ has 

remained “a mechanism to reduce global greenhouse gas emissions by compensating countries for 

avoiding deforestation and degradation,” (Center for International Forestry Research, 2009, p. 10). The 

principle is simple enough: deforestation is generally undertaken because it is economically 

advantageous in the short term (Bonnie & Schwartzman, 2003). Therefore, the logic goes, 

compensating people for the opportunity cost of deforestation is one way of making forest clearance 

less attractive. In its approach, therefore, REDD+ applies a payment for ecosystem service (PES) 
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model of environmental governance (Angelsen et al., 2009), coupled with more traditional integrated 

conservation and development projects (ICDPs; see Sunderlin & Sills, 2012). REDD+ also could be 

seen as one of a family of results-based approaches to development aid, based on measurable outcomes 

for which donors may provide incremental payments for delivery (Klingebiel & Janus, 2014), with an 

aim to shift the focus of development financing from inputs to outputs (O’Brien & Kanbur, 2014; 

Kenny & Savedoff, 2014). While intended to increase democratic accountability and recipient 

autonomy (Perakis & Savedoff, 2015), Paul (2015: 316) suggests even results-based approaches “tend 

to reinforce accountability to donors and, in doing so, undermine mutual responsibility,” which leaves 

donors and project proponents facing the cooperation challenges discussed above. 

Cooperation is difficult in REDD+ for a variety of reasons. Not only do organizations involved 

in REDD+ need to connect local land use practices and politics with detailed global standards, they 

also need to develop compelling narratives to secure the resources and expertise required to carry out 

their projects. Potential donors, on the other hand, may lack detailed local knowledge required to 

intervene in specific places to combat drivers of deforestation. Conflicts of interest often arise, as 

international actors frequently are interested in monitoring or profitability, while domestic actors may 

be concerned with autonomy and feasibility (McNeill, 2015; McGregor et al., 2015). The two sides 

may have common broad objectives and even need one another, but may often lack the information or 

institutional backing required to trust one another. Country-level studies of REDD+ policy networks 

support this interpretation, finding that transnational actors are often weakly connected to local civil 

society organizations (Brockhaus et al., 2014; Moeliono et al., 2014; Gallemore et al., 2014; Gallemore 

et al., 2015). 

While the REDD+ moniker is relatively recent, the avoided deforestation model has been 

around for some time. Developed originally as a collaboration between conservationists, development 

NGOs, and utility firms, avoided deforestation project development slowed in the early 2000s as a 
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result of the exclusion of such projects from the Clean Development Mechanism. Following the 2005 

United Nations Framework Convention on Climate Change (UNFCCC) Conference of Parties in 

Montreal, avoided deforestation returned as Reducing Emissions from Deforestation (RED). 

Throughout the boom in interest in RED and REDD+ (and even REDD++; see ASB Partnership for the 

Tropical Forest Margins, 2009) that followed, coalitions of local and transnational NGOs, donor and 

recipient governments, international organizations, firms, funds, and foundations undertook a wide 

range of initiatives (Gallemore & Munroe, 2013; den Besten et al., 2014). 

Though “REDD+ has been a remarkably successful idea,” implementation requires complex 

legal and bureaucratic reforms in the face of entrenched status quo interests (Angelsen & McNeil, 

2012, p. 32). While the influential Stern and Eliasch Reviews (Stern, 2007; Eliasch, 2008) suggested 

REDD+ would be “big, quick, and cheap” (Angelsen & McNeill, 2012, p. 33), the billions of dollars 

anticipated from mandatory carbon markets have failed to materialize. Instead of large-scale changes in 

forest policy, most REDD+ activities are being undertaken voluntarily, mostly in the form of “pilot 

projects.” These are relatively small, intended to develop methods and models for future, larger 

activities. Ideally, jurisdictional or, as envisioned in the Cancun Agreement of the UNFCCC (Decision 

1/CP.16, 2010: Par. 71), national measures would build on the project-based approach, scaling up 

successful techniques to the national scale. This approach was formally endorsed in Article 5 of the 

Paris Agreement of the UNFCCC (Draft decision -/CP.21, 2015), though progress toward national 

legislation - let alone implementation - has been slow (Brockhaus et al., 2015). 

In the face of limited demand from carbon markets, Seymour and Angelsen (2012) suggest 

there has been an “aidification of REDD,” as projects continue to rely on development funds and 

scaling up has been slow, such that REDD+ practices at the national scale compromise between 

international and domestic policy approaches (McGregor et al., 2015; Palmujoki & Virtanen, 2016). As 

a result, REDD+ is being reshaped into a sustainable development initiative with an emphasis on 
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forests (Angelsen & McNeill, 2012), leading many project proponents to deemphasize the PES 

component of their efforts or to abandon the REDD+ label altogether (Sunderlin et al., 2014, 2015) and 

some commentators to dismiss the initiative as a fad (Fletcher et al. 2016). Given these funding 

constraints, donor agencies and large conservation NGOs remain particularly influential in forest 

conservation in many tropical forest countries (Di Gregorio et al., 2012), and at the time of data 

collection REDD+ remained a predominantly project-based approach. 

REDD+ is an instructive example for several reasons. First, the bulk of REDD-related activities 

at the time represented by our data had taken place outside the formal UN system, usually in the form 

of collaboration between some combination of carbon offset firms, civil society organizations, 

development agencies, UN-system agencies, and national or subnational governments. Second, because 

the most explosive phase of REDD+’s development came after 2005, REDD+ projects have left an 

excellent trail of information online, in part due to the desire to “brand” projects for audiences in 

developed countries. Publication libraries, organizational and project websites, and other sources of 

digital information make it possible to develop a more extensive (albeit low resolution) picture of 

REDD+ activities than would be feasible for many other issue areas. Finally, because it targets a form 

of land use so integral to the lives of so many people, REDD+ is an interesting policy development in 

its own right.  

 
 
Methods 
 

A growing number of studies utilize network analysis (SNA; Wasserman and Faust, 1994) 

techniques to understand interorganizational collaboration (Carpenter, 2007, 2011; Kwak & Lee, 2009; 

Wong, 2008; Lake & Wong, 2009; Murdie & Davis, 2011; Leifeld & Schneider, 2012; Murdie, 2014b; 

Gallemore et al., 2014; Gallemore et al., 2015), though this work generally has not focused on the 
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donor-agent relationship considered here. Modeling these transactions as a network, however, has an 

important methodological advantage. Choices in matching markets exhibit interdependencies 

(Chakraborty et al., 2010; Sørensen, 2007), in our case suggesting that donors and project proponents 

will adopt strategies on the basis of what other donors and project proponents are doing. Donors, for 

example, might attempt to divide efforts, such that no single project will receive more than one or two 

donors. Alternatively, because additional donors on a project to some extent hedges risk, donors might 

be more inclined to support projects that are supported by other donors. As project support will be 

related to donors’ interests and resources, it also is possible that the more projects a donor supports, the 

more that donor may support in the future.   

These example mechanisms demonstrate that we cannot assume that relationships between 

dyads of donors and projects are formed independently. In other words, Donor A’s decision to support 

Project A may be affected by Donor B’s choice to fund Project A, or even by Donor B’s choice to 

support Project B. These processes pose a problem for regression approaches, which must assume 

observations are independent. While this means that regression approaches are not appropriate for 

testing our hypotheses, exponential random graph models (ERGMs) are an excellent alternative, 

providing a robust statistical framework for modeling network formation common in similar studies 

(Box-Steffensmeier and Christenson, 2014; Cranmer et al., 2014; Heaney, 2014; Thurner & Binder, 

2009; Leifeld & Schneider, 2012). While closely related to logistic regression, these models are based 

on the idea that connections between nodes in a network are not formed independently and are 

therefore technically not regression models. To avoid the problematic assumption of independence, 

ERGMs model the network as a single observation and construct statistical significance tests based on 

comparison to a randomly generated sample of networks consisting of the same number of nodes. 

A brief explanation of the network studied here is in order. From an SNA perspective, networks 

are composed of nodes (which can represent any entity) connected by links (which can represent any 
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relationship). One distinguishing network feature is whether or not all nodes can in principle be related 

any other node. While many networks (often called one-mode) are defined as relations between the 

same types of nodes, affiliation (or two-mode) networks provide information on relations between a set 

of “actor” and “event” nodes, where actors can only be connected to events and vice-versa. Examples 

include individuals connected by sitting on the same corporate board, people connected by attending 

the same party, or governments connected by being members of a common intergovernmental 

organization (Wasserman & Faust, 1994, ch. 8). The network modeled in this study is an affiliation 

network, with donors as actors, pilot projects as events, and edges coded when a donor is listed as a 

sponsor in project documentation.  

This is by no means the first network-based study of REDD+ policy. Research undertaken as 

part of the Center for International Forestry Research (CIFOR)’s Global Comparative Study on REDD 

(GCS-REDD) has been premised on the idea that much of the policy action is to be found in messy, 

informal networks (Di Gregorio et al., 2012; Brockhaus et al., 2014). In a series of studies of media 

reports and actors involved in REDD+ in countries including Brazil (May et al., 2011; Gebara et al., 

2014), Cameroon (Dkamela, 2011; Dkamela et al., 2014), Indonesia (Cronin & Santoso, 2010; Indrarto 

et al., 2012), Mozambique (Sitoe et al., 2012), Nepal (Khatri et al., 2012; Bushley, 2014), Papua New 

Guinea (Babon et al., 2012; Babon et al., 2014), Tanzania (Rantala & Di Gregorio, 2014), and Vietnam 

(Pham, 2011; Pham et al., 2012; Pham et al., 2014), research in the GCS-REDD provides considerable 

high-resolution information about REDD+ policy networks in the sites studied. This study has a 

different objective – to provide a low-resolution but global analysis of REDD+ policy development. 

 
Data Collection 

 
Gallemore and Munroe (2013) provide data on organizational collaboration on avoided 

deforestation and sustainable forest management pilot projects between 1989 and 2012 (see Figures 1 
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and 2). In order to focus on REDD+ explicitly, only projects in developing countries were included in 

the analysis described here (N=195). These data, compiled from multiple datasets, as well as the 

authors’ own searches, provide information on pilot projects’ anticipated area, as well as an 

approximate geolocation of the project centroid. In addition, the data include a classification of the 

organizational type of all project partners, as well as the city where each organization's’ headquarters is 

located.  

Data collection procedures are described in detail in Gallemore and Munroe (2013), but, to 

summarize, lists of pilot projects were compiled from a variety of online sources, particularly the 

Center for International Forestry Research’s Global Database of REDD+ and Other Forest Carbon 

Projects (Center for International Forestry Research, 2012), in addition to Cenamo et al. (2009), 

Ecosystem Marketplace (2012), Forest Carbon Asia (2012), Conservation International (2016), 

Verified Carbon Standard (2016), and Varming et al., (2010). Once names for all projects were 

collected, internet searches were conducted using Google to find project design documents, sponsoring 

organizations’ web pages, and any press releases relating to the project. Organizations were listed as 

being involved in the project if they were mentioned as being involved in any documentation, were 

listed as authors of project design documents, or were listed as sponsors on project websites. Project 

locations were approximately geocoded based on maps in project design documents. Where maps were 

not available, projects were geocoded based on the nearest locatable feature discussed in project 

documentation (generally protected areas, settlements, or natural features). 

Once organizations were identified, their websites were located if they existed. Based on the 

name and website of the organizations, organizations were coded as either government agencies, firms 

(private sector, for-profit organizations), NGOs (civil society, nonprofit organizations that engage in 

on-the-ground activities), funds or foundations (nonprofit organizations whose primary activities are 

the provision of grants), research organizations (universities and think-tanks), or international 
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organizations (organizations created by but independent of national governments). Using the 

organization dataset, a new variable was coded for this analysis to classify developed country 

governments, foundations, international organizations, and firms whose primary business was not 

directly related to carbon markets as donors (see Table 1). We then performed searches of donors’ 

websites to collect all countries in which a branch office was located.  

The affiliation network formed by donors’ sponsorship of REDD+ pilot projects is our 

dependent variable (see Figure 1). In data terms, we can imagine this as a matrix consisting of the same 

number of columns as there are projects (N = 195) and the same number of rows as donors (N = 91). 

Each cell in the matrix is either a 0, in which case the donor denoted by the row does not sponsor the 

project denoted by the column, or a 1, in which case a sponsorship exists.  

 

Variables 

To test our hypotheses, we rely on a range of relational variables coded from the network data. 

First, to test for the effect of prior collaboration, a variable was constructed for each donor-project pair 

counting the number of prior collaborations between other organizations engaged in the project and the 

donor in question (Prior Collaboration). For the 3 projects for which starting years could not be found, 

the median starting year was assigned. A second set of relational variables capture characteristics of the 

organizations engaged in the project. For each project, the total number of transnational NGO project 

partners was computed (defined as an NGO headquartered outside the country where the project was 

sited; TNGOs). Third, we count the total number of organizations involved in the project, other than 

the donor in question, that are headquartered in the same country as the donor (Brokers). Finally, for 

each donor-project pair, a variable was coded that counted the number of projects within, first, 250, 

and, then, 500 kilometers where the donor was a project sponsor (Projects 250 KM; Projects 500 KM). 
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Given that REDD+ is at some level a results-based approach, we would expect donor 

organizations to be attracted to project features that make them likely to yield a high return on 

investment. In other words, we would expect organizations to be attracted to projects that have both 

high potential for avoided emissions and, in the case of firms, high public relations value (McGregor et 

al., 2015). In particular, we would expect large projects in areas of high carbon density and at high risk 

of deforestation to be attractive in emission mitigation terms. This means there is a need to control for 

project size and carbon density to account for the available carbon pool, and the accessibility to 

markets, rate of deforestation, and rate of population change in the area to control for key deforestation 

drivers (Hosonuma et al., 2012; Rudel et al., 2009). In addition, there is interest on the part of donors, 

particularly firms, in supporting projects that have high public relations or corporate social 

responsibility value (Dixon & Challies, 2015), so we additionally control for proximity to protected 

areas, which can demonstrate iconic protection. 

To control for characteristics of pilot projects that might make them more attractive to 

interested organizations, leading to spurious results, buffers were used to approximate project areas and 

provide summary statistics of local conditions. For the purposes of analysis, the small percentage of 

projects for which data on project area were unavailable were assigned the median value of area across 

the dataset (ln Area KM2). A circular buffer was then generated around the project centroid, with the 

area of the buffer set to the area of the project. Mean values of control variables were then computed 

for the buffer. Because REDD+ is oriented toward emissions reductions, data on biomass carbon in the 

project area in 2000 were collected from the New IPCC Tier-1 Global Biomass Carbon Map (Ruesch 

and Gibbs, 2008; Carbon Density). Data on accessibility, measured by travel time in minutes to the 

nearest city of at least 50,000 people, was approximated by the cost-distance model reported in Uchida 

and Nelson (2010; Travel Time). Change in the local population density from 1990 to 2000 for an 

additional 25 kilometers beyond the project area, a potential indicator of pressure on forests, was 
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estimated using the Gridded Population of the World, v. 3, dataset (Center for International Earth 

Science Information Network and Centro Internacional de Agricultura Tropical, 2005; Population 

Change). As an estimate of deforestation risk, the area of forest loss within 25 kilometers of the 

approximate project centroid was computed using the Global Forest Change 2000-2012 dataset 

(Hansen et al., 2013; Forest Loss). Finally, we compute the great circle distance, in kilometers, from 

the approximate project centroid to the nearest protected area in the same country listed in the World 

Database on Protected Areas (IUCN and UNEP-WCMC, 2016; Protected Area Distance).  

In addition to these project characteristics, we also include controls indicating that the donor in 

question is a governmental agency or international organization (Public Organization), or is 

headquartered in the same country as the project (Same Country). We also include a variable counting 

the year in which a project was founded (Year). Finally, we include geometrically weighted degree 

(Geometrically Weighted Degree) terms for both donors and projects to control for additional 

unexplained variation in the degree distribution of both donors and projects. All variables are 

summarized in Table 2.  
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Abbott 
American Electric Power 
American Enterprise Systems 
African Development Bank 
Air France 
Banco do Planeta 
Bank BMI 
Blue Moon Fund 
Borneo Tropical Rainforest 
Fdn. 
British Petroleum 
Brother 
Camco Global 
Carbonfund.org 
Cargill 
Chinoin MX 
Critical Ecosystem Partnership 
Fund 
Chevron 
Cifarma 
Cinergy 
Cirrus Group 
Citigroup 
Delft Hydraulics 
Dell 
Deloitte 
Delta Airlines 
Dian Fossey Gorilla Fund Int’l 
Dixie Chicks 
DLA Piper 
DTE Energy 
Duke Energy 
Ecologic Development Fund 
Eeg-Henriksen Anlegg 
European Union 
Exelon Corp. 
Fiji Water 

Ford Fdn. 
Gazprom Marketing and 
Trading 
General Motors 
GFA Holding 
Good Planet 
Google 
Gordon and Betty Moore Fdn. 
Government of Australia 
Government of Belgium 
Government of Denmark 
Government of France 
Government of Germany 
Government of Norway 
Government of Spain 
Government of the Netherlands 
Government of the UK 
Government of the US 
Gulf Coast Bird Observatory 
HSBC 
Hyundai Motors America 
Interamerican Development 
Bank 
Int’l Conservation Fund of 
Canada 
International Resources Group 
IXE Bank 
Kanematsu Corporation 
KL Felicitas Fdn. 
Litner Fdn. 
Macarthur Foundation 
Marriott Int’l 
Mitsubishi Corp. 
Nat’l Fish and Wildlife Fdn. 

Nexen 
Oregon Climate Trust 
PacifiCorp 
Pearl Jam 
People’s Trust for Endangered 
Species 
Petrobras 
Plan Vivo 
PriceWaterHouseCoopers 
Rainforest Fdn. 
Red Sky 
Rosenthal Fdn. 
Red Sky 
Rosenthal Fdn. 
Shell 
Sky 
TECMAN LTDA 
Tenaska Washington Partners II 
Toyota Motor Corporation 
Tropicana 
Unilever 
United Nations 
Volaris Airlines 
Walt Disney Company 
WE Energies 
Wild Fdn. 
Woodbury Fund 
World Bank 
 

Table 1: Title: Donor organizations included in analysis (N=91). 
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Variable Description Explanation 

Dependent Variable 1 if a donor is a project sponsor, 0 otherwise. Indicates which projects attract sponsorship from 
which donors. 

Edges Baseline probability of a donor sponsoring a 
project. 

Similar to an intercept term in a standard 
regression. 

TNGOs Count of transnational NGO project partners. Test the hypothesis that TNGOs will be more 
effective in attracting donor support than other 
organizations. 

Brokers Count of all project partners headquartered in 
the same country as the donor. 

Test the hypothesis that organizations 
headquartered in the same country as the donor 
will be more likely to attract support. 

Prior Collaboration Total number of donor’s prior collaborations 
with project partners. 

Test the hypothesis that prior collaboration builds 
trust and lowers transaction costs. 

Projects 250 KM Number of projects within 250 kilometers of 
which donor is a sponsor. 

Test the hypothesis that organizations will engage 
in spatial specialization. 

Projects 500 KM Number of projects within 500 kilometers of 
which donor is a sponsor. 

Test the hypothesis that organizations will engage 
in spatial specialization. 

ln Area (KM2) Project area (hectares).2 Control for carbon emissions avoided by the 
project. 

Carbon Density Biomass carbon density (in tCO2), 2000.1 Control for carbon emissions avoided by the 
project. 

Travel Time Mean t r avel  t i me ( i n mi nut es)  t o 
a  c i t y of  ≥ 50, 000. 1 

Control for carbon emissions avoided by the 
project. 

Population Change Population density change, 1990-2000.1 Control for carbon emissions avoided by the 
project. 

Forest Loss Forest loss within 25 kilometers of project 
centroid, 2000-2012.1 

Control for carbon emissions avoided by the 
project. 

Protected Area 
Distance 

Great circle distance, in kilometers, to the 
nearest protected area listed in the World 
Database on Protected Areas. 

Control for corporate social responsibility/public 
relations benefits of a project. 

Total Organizations Total non-donor organizations involved in a 
project. 

Control for total number of organizations, other 
than donors, involved in a project. 

Public Organization Donor is a government agency or 
international organization. 

Control for differing levels of resources and 
interest between public and private organizations. 

Branch Office Donor has a branch or headquarters office in Control for spatial specialization resulting from 
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the project country. historical legacy. 

Same Country Donor is headquartered in the same country as 
the project. 

Control for local sources of support. 

Year 
 

Year in which the project was started. Control for time trends. 

Geometrically 
Weighted Degree 
(Donors) 

Geometrically weighted degree distribution 
for donors. 

Control for other unobserved sources of 
exceptional donor activity levels. 

Geometrically 
Weighted Degree 
(Projects) 

Geometrically weighted degree distribution 
for projects. 

Control for other unobserved sources of 
exceptional project popularity. 

Table 2: Title: Variables used in ERGM estimation. Description: 1 = variable converted to standard 
deviations for modeling; 2 = variable logged for modeling. 
 
 

 
Overview of ERGMs 

 
Because network edges cannot be assumed to have formed independently, logistic regression, 

which assumes independence of observations, is generally not applicable to network data (Cranmer & 

Desmarais, 2011). ERGMs avoid this problem by taking the observed network as a single observation 

from a distribution of all possible networks consisting of the same number of nodes (Robins et al., 

2007). They are designed to model local social processes generating the observed network by testing 

for a greater than random presence of network structures that would result from those processes 

(Robins et al., 2007, p. 179).  

Because ERGMs take the network as a single observation, ERGM terms have a somewhat 

novel logic. Terms in ERGMs are based on network statistics, which measure structural properties of 

the observed network and are compared to the distribution of networks with the same number of nodes. 

Estimated coefficients in an ERGM are more readily intelligible in a specification of the model 

suggested by Hunter et al. (2008) based on change statistics – the change in the conditional log-odds of 

observing a given edge in the network as a result of changes in network statistics that result from 
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adding the edge to the network, while holding constant all other edges. Positive coefficients indicate 

that the probability of observing any given edge increases with the amount that edge’s presence 

increases the value of the corresponding network statistic (Goodreau et al., 2008; Cranmer & 

Desmarais, 2011). 

ERGMs are ideally estimated by maximum likelihood (MLE; Robins et al., 2007), but MLE is 

often intractable even at relatively small network sizes. This has led proponents of ERGMs to adopt 

Markov-Chain Monte Carlo (MCMC) MLE, which produces a simulated distribution of networks from 

a set of parameter values that are iteratively adjusted by comparing the distribution to the observed 

network and generating new parameters until the log-likelihood of the model is maximized (Robins et 

al., 2007). 

There are several ways of testing the goodness of fit for ERGMs, but one of the most 

straightforward is to use the model to simulate a distribution of random networks and compare various 

measures of the observed network to the distribution of these measures in the simulated networks. Here 

we use two measures commonly applied to affiliation networks. The first is the degree distribution - the 

number of nodes with specific numbers of connections across the network. The second is the minimum 

geodesic distance, which measures the number of pairs of nodes separated from each other by different 

numbers of steps across the network. A good model should produce distributions of networks whose 

mean values for these measures differ from the observed values with a relatively low probability (that 

is, the p-value for difference of the observed values from the mean should be high; Robins et al., 2007). 

 

Limitations 
 

Because of the information collection approach, which relied heavily on information available 

via project design documents, online databases, and websites, the data utilized here are necessarily 
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noisy, particularly in coding the spatial locations of projects. While many of the variables collected 

should be considered approximate only, the global scale and low resolution of the analysis helps to 

hedge against the effects of random data collection error. A further challenge comes from the fact that 

the data encompass a relatively lengthy period during which avoided deforestation efforts evolved 

considerably. Both more exacting data collection and comparison with other cases are warranted to 

provide more rigorous tests of the hypotheses proposed here. 

 

 
Results and discussion 
 

Visualizations of the network studied are presented in Figures 1 and 2, while model estimations 

are presented in Table 3. We estimate two models, one for each of our two spatial clustering buffer 

distances. Comparing the models on Bayesian Information Criteria (BIC), the model using a 500 

kilometer buffer is a slightly better fit, but it also results in significant decline in the ability of the 

model to reproduce characteristics of the original network, presented in the goodness of fit results in 

Table 4. For this reason, the model with a 250 kilometer buffer appears to be a slightly better fit to the 

data.  Fortunately, the substantive interpretation of the other variables in the model does not hinge on 

this choice, as the estimated coefficients in both models are quite similar. Across both models, we do 

find evidence of three of the four strategies discussed in our hypotheses above. To simplify and clarify 

our discussion here, we consider our hypotheses in relation to the three forms of transaction costs 

introduced above before discussing results for our control variables. 
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Figure 1: Title: REDD+ pilot projects (N=195) used in ERGM estimation. Description: Lines show 
sponsorship connections from donors (circles) to projects (triangles). Projection: WGS 84. Project data 
adapted from Gallemore and Munroe (2013). Plotted with ggplot2 (Wickham, 2009) in R 3.2.3 (R Core 
Team, 2015) and edited with Inkscape (Inkscape Board, 2015). 
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Figure 2: Title: REDD+ pilot projects (N=95) used in ERGM estimation with at least one donor 
connection. Description: Lines show sponsorship connections from donors to projects. Projection: 
Fruchterman-Reingold (1991). Project data adapted from Gallemore and Munroe (2013).  Plotted with 
ggplot2 (Wickham, 2009) in R 3.2.3 (R Core Team, 2015) and edited with Inkscape (Inkscape Board, 
2015). 
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 Dependent Variable: Donor Sponsorship 

 Model 1 Model 2 

Edges -8.013*** 
(0.843) 

-8.051*** 
(0.845) 

TNGOs 0.005 
(0.088) 

-0.0005 
(0.087) 

Brokers 0.317*** 
(0.039) 

0.306*** 
(0.039) 

Prior Collaboration 0.118*** 
(0.050) 

0.107*** 
(0.051) 

Projects 250 KM 0.705*** 
(0.234) 

 

Projects 500 KM  0.524*** 
(0.125) 

ln Area (KM2) 0.007 
(0.039) 

0.012 
(0.039) 

Carbon Density 0.245** 
(0.098) 

0.239** 
(0.099) 

Travel Time -0.219* 
(0.113) 

-0.229* 
(0.112) 

Population Change -0.025 
(0.105) 

-0.025 
(0.104) 

Forest Loss -0.050 
(0.090) 

-0.053 
(0.091) 

Protected Area Distance -0.038 
(0.050) 

-0.040 
(0.050) 

Total Organizations 0.074*** 
(0.026) 

0.076*** 
(0.026) 

Public Organization 4.019*** 
(0.587) 

3.961*** 
(0.589) 

Branch Office 0.797*** 
(0.200) 

0.749*** 
(0.202) 

Same Country 0.596 
(0.688) 

0.670 
(0.666) 

Year -0.040*** -0.040*** 
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 (0.015) (0.015) 

Geometrically Weighted 
Degree (Donors) 

4.27*** 
(0.896) 

4.28*** 
(0.899) 

Geometrically Weighted 
Degree (Projects) 

-0.363 
(0.394) 

-0.362 
(0.395) 

Akaike Inf. Crit. 1748 1741 

Bayesian Inf. Crit. 1888 1881 

N 17,745 17,745 
Table 3: Title: Exponential random graph model estimations. Description: Variable effects on the 
probability that a donor sponsors a given project. * = p <0.05; ** = p < 0.01; *** = p < 0.001. 
Estimated using ergm package (Hunter et al., 2008) in R 3.2.3 (R Core Team, 2015).  
 
 
 

 Model 1 
Value (Obs.; Mean; p) 

Model 2 
Value (Obs.; Mean; p) 

Degree 3 (17; 9.11; 0.00) 3 (17; 9.34; 0.00) 

Minimum 
Geodesic Distance 

 7 (817; 1367.85; 0.04) 
8 (455; 1006.88; 0.02) 
Infinite (33685; 
30683.18; 0.04) 

Table 4: Title: Goodness of fit measures for exponential random graph models. Description: Table 
displays only situations where simulated networks are statistically significantly different from the 
observed. In no models were simulated distributions of edgewise-shared partners statistically 
significantly different from the observed. Computed using ergm package (Hunter et al., 2008) in R 
3.2.3 (R Core Team, 2015). 
 

Search 

We hypothesized that partnering with TNGOs (H1) and organizations headquartered in their 

own country (H2) would be an effective way for donors to mitigate search costs. However, we find 

mixed results for these hypotheses. There is no evidence in our models that the presence of TNGOs has 

an effect on donors’ choice of projects to support, so long as the total number of non-donor project 

proponents is controlled. We do, however, find a statistically and substantively significant effect of the 

total number of project proponents in each project that are headquartered in the same country as the 
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donor in question. Each additional project proponent headquartered in the same country as a donor 

affects the probability of the donor choosing to sponsor the project more strongly than a standard 

deviation increase in carbon density or travel time to a city of over 50,000 people. Interestingly, this 

suggests that the brand of TNGOs may not be as important in securing funding as is their proximity to 

sources of funds. It also highlights that TNGOs are not necessarily the only important brokers in the 

evolving ecology of organizations engaged in REDD+. 

This finding is consistent with observations in the qualitative literature on NGO-funder relations 

(Harsh et al., 2010; Boulding, 2012; Townsend et al., 2004; Balboa, 2014) that note the importance of 

the “transnational dilemma” (Wong, 2012) in structuring NGO strategies. The finding here suggests 

that the qualitative findings of these studies - which suggest that the capacity to network transnationally 

can be an important determinant of NGOs’ capacity to develop and implement projects - hold true more 

broadly. In addition, the finding supports the concern of students of transnational networks with the 

importance of brokers and brokerage relationships in accessing resources and linking up diverse groups 

(von Bülow, 2010; Hadden, 2015). 

 

Monitoring 

As expected (H3), we find that prior collaboration leads to subsequent interest on the part of 

donors, consistent with improved trust. A quick note is in order here. While it might be thought that 

this could result from sunk costs, these repeated collaborations involve distinct pilot projects, often in 

different countries, usually while the other projects are ongoing. In other words, familiarity and trust, 

not sunk costs, are the most reasonable explanation for repeated partnerships. While the magnitude of 

the effect is lower than that for brokers, it should also be noted that the range is higher. In addition, the 
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effects of brokerage and prior collaboration are additive: transnational brokers, by making contact with 

a donor organization, have an advantage in securing future partnerships. 

Researchers studying transnational networks have observed that a relatively small number of 

organizations can emerge as hubs, garnering considerable influence on the evolution and activity of the 

network as a whole (Carpenter, 2007, 2011; Carpenter et al., 2014). Combined with the importance of 

transnational brokers, our finding here might suggest one mechanism by which specific organizations 

become hubs. Organizations that have an advantage in securing donor interest in their activities have, 

as a result, an advantage in engaging in future projects, which can lead to further connections. This 

rich-get-richer dynamic could be one source of preferential attachment (Barabási & Albert, 1999) 

leading to the formation of hubs in transnational advocacy and governance networks. 

 

Communication 

As expected (H4), we find that donors’ project portfolios are spatially clustered. Here, it is 

important to note that the smaller regional buffer (250 kilometers) results in superior predictive model 

fit, suggesting that donors specialize in relatively small regions. We find this result despite controlling 

both for donors’ presence in the country in question and the degree distribution among donors. This 

finding is indicative of regional specialization among donors over and above what is explained by the 

location of donors’ regional offices. This strategy, as noted above, provides opportunities for 

organizations to gain and utilize local expertise, often by hiring staff from the region in question. In 

addition, however, it should be noted that this strategy can also minimize monitoring and search costs 

and is perhaps a less ideal indicator of communication costs than the other measures are as indicators of 

the other two forms of costs. 
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This finding is consistent with other observations that the distribution of aid at a subnational 

level is often neither uniform nor efficient (Jablonski, 2014; Briggs, 2012, 2014; Runfola & Napier, 

2015). While much of the research on this issue focuses on overtly political constraints affecting aid 

allocation, here we suggest that there may be boundedly rational reasons for donors to spatially 

specialize, in addition to the effects of political constraints on aid allocation. The challenge here, which 

these studies also raise, is that specialization may make it more difficult for aid agencies to respond 

quickly and effectively to shifting needs on the ground. 

 

Controls 

Not all control variables are statistically significant, but those that are have effects in the 

expected directions. As anticipated, increases in carbon density are positively associated and increases 

in travel time from a city of 50,000 people negatively associated with donor sponsorship of projects. 

This is consistent with the idea that donors would allocate funds based on carbon benefits, but it is 

important to note that the effects are substantively weaker than the effects of the transaction cost 

variables. A standard deviation increase in either of the variables has a lower impact on donors’ 

propensity to sponsor a project than the addition of a single broker organization. 

As expected, public organizations are much more likely to sponsor any project than private 

organizations, and organizations are more likely to sponsor projects located in a country in which they 

have a branch office. Based on the effect of the geometrically weighted degree term, it appears that a 

few donors are particularly active, engaged in multiple projects, even controlling for all the other 

variables (Hunter, 2007). Projects with more non-donor project proponents seem to get a boost in 

attracting donor interest, but the effect is much weaker than the effect of additional brokers. There 

appears to be no statistically significant unexplained variation in degree distribution for projects, based 
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on the results for geometrically weighted degree (Hunter, 2007). Finally, there appears to be a very 

slight decline in donor interest over time, although this simply could be because more recent projects 

did not have sufficient time to attract donors as of the time data were collected. 

 
 
Conclusion and implications 
 

We have argued that transaction costs can pose significant barriers to efficient transnational 

matching markets for sustainable development governance, constraining the range of feasible matches 

for donors and project proponents. Faced with uncertainty and asymmetric information, both donors 

and proponents need to find ways to make productive matches in order to carry out development 

projects. However, both types of organizations face significant costs of search, monitoring, and 

communication that must be overcome if matches are to be made. 

 We find evidence that donors can and do utilize a range of strategies to mitigate these costs - 

and these strategies affect who gets what in REDD+. We find that the presence of brokers - project 

proponents headquartered in the same country as the donor in question - has a substantial effect on 

project attractiveness, suggesting this may be an important means of mitigating search costs, though 

brokerage can also potentially help with monitoring and communication. We also find that donors tend 

to rely on prior partners when selecting new projects, a pattern we interpret as indicative of efforts to 

economize on monitoring costs, but also clearly lowering search and, over time, communication costs. 

Finally, we find that donors tend to support spatial clusters of projects, consistent with efforts to 

increase expertise and lower communicative barriers, but also with clear implications for search and 

monitoring. 

These findings provide prima facie evidence of the utility of thinking of project-based 

development governance as a type of matching market, an approach that could potentially be extended 
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to a range of other applications, including public-private sustainable development partnerships 

(Pattberg et al., 2012), private aid (Büthe et al. 2012), and the Clean Development Mechanism 

(Michaelowa & Jotzo, 2005). Expanding the scope of these analyses can provide important 

comparative insights. The Clean Development Mechanism, for example, is similar to the REDD+ pilot 

projects studied here in many respects, but it contains formal institutions that lower search and 

monitoring costs. Comparison of the two systems could be a way to develop deeper understanding of 

the relative importance of the three forms of transaction costs discussed here. Other promising avenues 

of research include survey and experimental analysis, which could be used to test hypotheses about 

how funders from donor agencies, firms, and foundations assess potential partners’ attributes and 

identify appropriate matches. 

In addition to these empirical questions, thinking of project-based development governance as a 

matching market raises some normative questions. Particularly, while funders appear to have adopted 

mechanisms for lowering the transaction costs involved in making matches, this may not be the most 

efficient or equitable means of facilitating these partnerships. While there are advantages in 

transnational actors serving as brokers to match donors and projects, Balboa (2014) points out that 

resolving the transnational dilemma is not straightforward. Resources devoted to communicating and 

securing support in global arenas are not devoted to understanding and communicating local concerns. 

While brokers can support connections, there is no guarantee that they can fully bridge these disparate 

networks, and, as a result, they may “set themselves up for failure on the ground” (Balboa, 2014; Banks 

et al., 2015). As discussed in the introduction, many matching markets have benefitted from relatively 

simple and inexpensive institutional innovations (Roth, 2015). It is possible that analogous approaches 

might be appropriate for project-based development governance, as well. In order to identify such 

approaches, however, it is necessary first to assess the matching market model in other transnational 

development contexts. 
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