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Increasing Access to Agricultural Credit: The Heterogeneous Effects of 

Collective Action  
Allison Benson1 

Jean-Paul Faguet2 

Maria del Pilar López-Uribe3 

 

Abstract 
Collective action allows individuals to overcome market and state failures, something 
particularly relevant in rural areas and highly imperfect markets such as agricultural credit. We 
analyze data on over 2.3 million rural producers in Colombia, as well as on an original 
subnational database with over 15,000 municipality-year observations, to explore the relation 
between collective action and access to agricultural credit. We focus on collective action in the 
form of Rural Producer Organizations (RPOs), and find that it increases the likelihood of an 
individual accessing agricultural credit, as well as access to credit at the aggregate (municipal) 
level; that is, there is a positive general equilibrium effect, rather than a crowding-out of credit 
between RPO members and non-members. These effects are heterogeneous according to the 
type of credit (source and size). For small farmers, the aggregate positive effect operates only 
via access to public credit. For large farmers the effect is also positive, but this time via private 
credit only. Medium-scale farmers, by contrast, see no aggregate increases in credit access. 
Heterogeneity appears driven by structural segmentation in the credit market across farmer 
type and source, which is replicated rather than counteracted by the collective action effect. 
Hence the potential impact of collective action on development outcomes is dependent on 
contextual conditions.  
 

Key words: rural financial development, agricultural credit, credit constraints, collective 
action, rural producer organizations, Colombia.  
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Aumentando el Acceso al Crédito Agropecuario: Los Efectos Heterogéneos 

de la Acción Colectiva.  
Allison Benson4 

Jean-Paul Faguet5 

Maria del Pilar López-Uribe6 

 

Resumen 
La acción colectiva permite que individuos pueden solucionar fallas de mercado y ausencia de 
estado, algo particularmente relevante en las zonas rurales y en mercados altamente 
imperfectos como el crédito agropecuario. Este trabajo analiza información de más de 2.3 
millones de productores agrícolas en Colombia, y usa una nueva base subnacional de más de 
15.000 observaciones a nivel municipio-año, para explorar la relación entre acción colectiva y 
acceso a crédito agrícola. El trabajo se concentra en la acción colectiva que se materializa a 
través de las Organizaciones de Productores Rurales (OPRs), y encuentra que éstas aumentan 
la probabilidad de que un individuo acceda a crédito agrícola. Al mismo tiempo, se aumenta la 
probabilidad de acceso a crédito a nivel agregado (municipio). Es decir, hay efectos de 
equilibrio general positivos, en lugar de un crowding-out de crédito entre los miembros de las 
OPRs y los no-miembros. Estos efectos son heterogéneos de acuerdo al tipo de crédito (fuente 
y tamaño). Para pequeños productores agrícolas, el efecto agregado positivo opera sólo vía 
acceso a crédito público. Para los grandes productores el efecto también es positivo, pero 
únicamente a través de crédito privado. Por el contrario, productores medianos, no observan 
un aumento agregado en su acceso a crédito. La heterogeneidad se da por la segmentación 
estructural en el mercado crediticio de acuerdo al tipo de productor y fuente de financiación, y 
éste replica el efecto de acción colectiva. Así, el potencial impacto de la acción colectiva sobre 
los indicadores de desarrollo dependen las condiciones del contexto en el que se encuentra.  
 

Palabras Claves: Desarrollo Financiero Rural, crédito agrícola, restricciones crediticias, 
acción colectiva, organizaciones de productores rurales, Colombia.  

Código JEL: Q1, Q13, Q14, J54.  
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1. Introduction 

During the past three decades, researchers and policy makers have become increasingly 

interested in how social relations and social organizations contribute to development. One 

aspect that has received particular attention is collective action (CA), or action taken together 

by individuals pursuing a common objective. Through collective action, individuals are able to 

address problems and achieve outcomes they could not have achieved on their own. A number 

of well-known studies have shown how CA can address problems of market or state failure 

(Ostrom 1990, Bowles and Gintis 2002, Uphoff and Wijayaratna 2000, Putnam, 1993). These 

are particularly relevant to the rural sector, where dispersed populations and markets, the 

seasonality of production, vulnerability to weather conditions, the prevalence of weak property 

rights, and large inequalities in political power and status erect significant obstacles to 

livelihoods, that CA can help overcome (Faguet, Sánchez and Villaveces 2019, ILO 2015). 

Collective action can materialize in different forms (e.g. formal or informal groups 

pursuing varied social, political or economic objectives). In rural areas, one key, common form 

of CA is Rural Producer Organizations (RPO). RPOs are organizations such as agricultural 

cooperatives and associations, in which farmers voluntarily invest time, effort and resources to 

improve their production and commercialization opportunities. Social organizations of this sort 

both reflect and replicate collective action. They reflect it as without collective action strength 

and rules, the organizations would not be created nor sustained. And they replicate it by further 

strengthening cooperation and joint work around common goals and under common rules7. 

Several studies provide evidence that RPOs increase production, efficiency and income 

(Desai and Joshi 2014, Verhofstadt and Maertens 2014, and Vandeplas et al. 2013).8 These 

benefits relate to vertical and horizontal integration easing access to input and output markets 

(Verhofstadt and Maertens 2014, Conley and Udry 2003, Bebbington 1997, Narrod et al. 

2009), and to RPOs constituting information hubs through which farmers share information 

and best practices (Abebaw and Hail 2013, Markussen and Tarp 2014).  

This paper analyses whether in addition to increasing access to input and output 

markets, collective action can increase access to the financial market, in particular to 

agricultural credit. Previous studies provide evidence for the positive impact of agricultural 

 
7 In a similar manner, the work of Putnam (1993) shows that social capital is both reflected and replicated through 
social organizations.  
8 The above has encouraged policy makers in different countries to actively promote and support RPOs, as is the 
case of Senegal (Arcand and Wagner 2016), South Africa (Lyne and Collins 2008) and Colombia (Gomez et al. 
2016). 
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credit (i.e. credit used for productive purposes) on outcomes including production, productivity 

and poverty (Ayalew, Deininger and Duponchel 2014, Conning and Udry 2007, Burgess 

and Pande 2005). Despite the above, financial access throughout the developing world remains 

limited (Guirkinger and Boucher 2008), highlighting the relevance of exploring alternative 

ways to increase access to credit. 

We study the case of Colombia, using micro-level data for over 2.3 million farmers to 

estimate individual-level effects of collective action measured as RPO membership on access 

to agricultural credit. We find that this form of collective action increases farmers’ likelihood 

of accessing credit 2.5 fold. This result is consistent with studies showing that individual access 

to credit increases through social relations, measured as participation in community meetings 

and vertical informal social networks (Dufhues et al. 2013, Okten and Osili 2004), participation 

in farmer and women’s unions (Markussen and Tarp 2014),9 or as trust and social collateral 

(Karlan 2007, Cassar, Crowley and Wydick 2007). 

That collective action increases access to credit for some individuals does not imply 

positive general equilibrium effects. CA could increase access for just some farmers (i.e. RPO 

members) while crowding out resources available for others (i.e. non-members). Hence the 

aggregate developmental impact on local financial access is unclear. A first contribution of our 

paper is to explore the general equilibrium effects of collective action, analysing its impact on 

aggregate (municipality-level) credit provision. For this analysis, we employ novel data on 

RPO creation and credit allocation for over 1,100 municipalities during a 15-year period, and 

estimate a fixed effects model. Through a “one-country, Large-N analysis” (Faguet 2012) we 

are able to analyse the aggregate and dynamic impact of collective action while controlling for 

historical, institutional and cultural factors that typically bedevil inferences made on small 

samples, and on cross-country or cross-section observations. 

Our results provide evidence of positive general equilibrium effects. Collective action 

increases access to credit at the local level, at both the extensive (total number of credits) and 

intensive (total value of credits) margins. This points to the existence of positive spillover 

effects (from RPO members to non-members), at least in contexts in which the supply of credit 

is not fixed. We then disaggregate data by credit source (public vs. private banks) and recipient 

type (large, medium and small farmers), and find that the aggregate effect of collective action 

is heterogeneous. For small farmers it is positive, but only via greater access to public credit. 

 
9 While related, this study provides restricted evidence, as it relies on a survey of a small number of households 
(2,000) and in a particular area (12 provinces) in Vietnam. 
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For large producers the effect is also positive, but this time through access to private credit. By 

contrast, we find no effect for medium-scale farmers. 

Our results explain this heterogeneity via contextual conditions that shape the effects 

of collective action. In this particular case, the binding condition is the structural segmentation 

of credit markets across farmer type and sources. Commercial banks tend to favour large 

farmers, as fixed transaction costs are a smaller share of larger loans and risks are perceived to 

be lower. Public banks, whose mission it is to promote rural development, tend to favour small 

farmers. In this setting, medium-scale farmers tend to be left with restricted access to credit. 

Our results show that the effects of collective action do not counteract this sorting of credit, but 

rather replicate it. Analysing heterogeneous effects is a second contribution of our paper. As 

noted in Banerjee et al. (2015), the literature on access to credit does not provide strong 

evidence on distributional effects10. 

A third contribution of the paper is exploring the specific mechanisms through which 

collective action increases access to credit. We analyse the effect of RPO membership on both 

the demand side (i.e. the likelihood of credit request) and the supply-side (i.e. likelihood of 

credit approval conditional on request). We find a demand effect that is two times stronger than 

the supply effect. These mechanisms are further explored through qualitative research carried 

out by Benson (2020).  

 The remainder of this paper proceeds as follows. Section 2 describes the conceptual 

framework. Section 3 discusses the context of Colombia. Section 4 provides details on the data, 

and section 5 on the empirical strategy. Results are presented in section 6, and section 7 presents 

a series of robustness tests. Section 8 discusses mechanisms of causality, and section 9 

concludes. 

2. Conceptual framework  
 

2.1 Collective Action and rural development 
 

Social relations and the collective action they enable affect development outcomes 

(Faguet 2004), something particularly relevant in the rural sector where market and state 

failures are salient. Previous studies show, for example, that collective action allows farmers 

 
10 Some studies have analysed differences between formal and informal sources of credit (Giné 2011, Boucher 
and Guirkinger 2007 & 2008), but few focus on heterogeneous effects within formal sources (i.e. public and 
private credit) and on heterogeneity in recipient type. 
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to face adverse weather conditions and achieve better than average harvests (Uphoff and 

Wijayaratna 2000). In her seminal work, Ostrom (1990) shows how collective action allows 

rural communities to more effectively manage common resources, and that voluntary 

collaboration and mutual enforcement are viable strategies for promoting development. 

Collective action can come about via formal or informal channels. We focus on a 

formal, common and key manifestation of collective action in rural areas: Rural Producer 

Organizations. In Colombia, for example, census data shows that RPOs are the most common 

social organization in rural areas11. The creation and sustainability of these organizations relies 

on the existence and strength of collective action in order to set common objectives and goals 

(e.g. collectively producing or commercializing certain amount of produce), as well as to 

determine and enforce participation rules (e.g. member responsibilities like fees or production 

quotas, collective decision making mechanisms, team work schedules, social sanctioning). In 

fact, the strength of collective action, which depends on the way in which these organizations 

emerge, is a determinant of RPO success (Benson, 2020).  

Empirical studies carried out in Latin America, Africa and Asia show that RPOs have 

a positive impact on income, production and efficiency (Desai and Joshi 2014, Vandeplas et 

al. 2013, Fisher and Qaim 2012). These positive effects arise because RPOs allow the 

exploitation of economies of scale (Nilsson 2001, Valentinov 2007), ease the adoption of 

technology, improved inputs and new crops (Verhofstadt and Maertens 2014, Conley and Udry 

2003), and increase the sharing of information and best practices (Abebaw and Hail 2013, 

Conley and Udry 2003), to name a few key functions. There is also evidence that RPOs increase 

access to markets (Bebbington 1997, Narrod et al. 2009) and strengthen links between local 

communities and the government (Markussen and Tarp 2014, Bebbington and Perreault 2003). 

Despite such benefits, only some farmers join RPOs. This can result from a lack of 

information about their benefits, or participation costs, which can be higher than the expected 

return. Gómez et al. (2016) find that farmers hold back from joining RPOs because they are 

unable to pay membership fees and perceive high travel and opportunity costs of attending 

meetings (i.e. from lost farm work or household work). There are also non-trivial coordination 

and transaction costs, including negotiating divergent interests among members, making 

collective decisions, monitoring compliance with rules and solving conflict (Vitaliano 1983, 

Ostrom 1990). These costs imply that collective action is not a universal or cost-free alternative 

for enhancing rural development. Understanding the potential of collective action as a 
 

11 Others include women’s, sports, political and civic organizations. 
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developmental tool requires gaining a more in-depth understanding of the nature of collective 

action organizations, of the heterogeneous effects they generate, and of how their impact is 

conditioned by context. 

2.2 The imperfect agricultural credit market 

Accessing agricultural credit is key for rural development. As previous evidence shows, 

access to credit lowers poverty and increases productivity, output and income (Burgess and 

Pande 2005, Echavarria et al. 2017, Ayalew, Deininger and Duponchel 2014). Despite this, 

most farmers in the developing world continue to have limited or no access to formal credit. 

Banerjee and Duflo’s (2006) study of 13 developing countries shows that only 6% of the funds 

that poor households borrow come from formal sources. In Colombia, only 11% of farmers 

report accessing credit in a given year (CNA 2016). In addition to this, as discussed in Giné 

(2011), farmers who do access credit usually receive fewer resources than they request. Hence 

they remain credit constraint at the intensive margin. 

While microfinance has introduced new credit opportunities into rural areas, 

microfinance institutions do not provide the full range of products needed by vulnerable 

households. Furthermore, the impact of microcredit on development outcomes like poverty 

remains uncertain (Banerjee et al. 2015, United Nations 2006). Moreover, formal agricultural 

credit (i.e. credit granted by commercial and public banks for productive purposes) offers better 

conditions: lower interest rates, longer terms and larger credits (Giné 2011, Guirkinger and 

Boucher 2008). For instance, in Colombia, a recent survey shows that 92% of farmers prefer 

to finance their investment through credit from banks or cooperatives rather than through more 

expensive informal sources (Econometría and M. Consultores 2014). 

Agricultural credit markets suffer information and enforcement problems that lead to 

moral hazard and adverse selection (Conning and Udry 2009, Boucher et al. 2009). Information 

is costly to access in rural areas, where population and production units are dispersed and 

physical and technological infrastructure is precarious. Even when financial institutions have 

access to information (e.g. on producers’ experience, or likely returns of productive projects), 

this does not provide certainty, as output and revenues are vulnerable to weather conditions 

and to fluctuations in international commodity prices and exchange rates. Furthermore, most 

farmers lack the human capital required for the credit application process, which involves 

completing detailed forms and certificates. State failures also affect the rural financial market. 

One example is weakness of property rights, which makes assets like land unsuitable for 

collateralization (Conning and Udry 2005, ILO 2015). Imperfections in credit markets have 
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detrimental effects for development, as low access to capital prevents individuals from 

undertaking desired productive investments (Boucher et al. 2009). Empirical evidence shows, 

for instance, that credit constraints in Peru reduce the value of agricultural output by 26% 

(Guirkinger and Boucher 2008). 

Another characteristic of rural credit markets is high fragmentation. Different type of 

farmers (small, medium, large) are sorted across different sources of credit. Sorting occurs not 

only across formal and informal sources, but also within formal ones (e.g. across public and 

private credit) (Giné 2011, Conning and Udry 2005). Private banks tend to favour large 

farmers, as fixed approval and disbursement costs are a smaller proportion of larger credits, 

and as large producers are perceived as more creditworthy because, among others, they are 

engaged in productive projects that are intensive in fixed capital that can be used as collateral, 

reducing credit risk (United Nations 2006). Our fieldwork results further show that incentive 

schemes for credit analysts in private banks generate a bias towards allocating high-value 

credits, as their goals are set on the value of credit resources allocated, rather than on the 

number of credits allocated. Some private banks even set minimum credit sizes. 

On the other hand, public banks tend to favour credit allocations towards small farmers. 

This stems from normative considerations (i.e. their mission to promote rural development) as 

well as public regulations (e.g. subsidized interest rates, a cap on the size of farms to which 

they can lend) that favour small farmers. This sorting of credit more broadly reflects the typical 

segmentation of agricultural production between small subsistence producers and large 

agroindustry exporters. 

Credit market fragmentation has important implications for development. First, 

available financing conditions (requirements and interest rates) affect farmers’ decisions on 

how, what, and how much to invest and produce (Conning and Udry 2005). Second, different 

sources offer different additional benefits (e.g. complementary guarantees, payment schemes), 

conditioning the developmental impact of credit in each case. 

2.3 Collective Action and Agricultural credit 

Can social relations, and in particular collective action, help farmers and communities 

access agricultural credit? The literature on microfinance provides evidence on how social 

relations affect informal credit dynamics. Studies show, for instance, that individuals with 

stronger social connections to other microfinance group members have higher repayment rates 

and higher savings (Karlan 2007). There is also evidence that trust and trustworthiness arising 

from social relations increase group loan repayment (Cassar, Crowley and Wydick 2007, 
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Karlan 2005). Fewer studies have analysed the impact of social relations on formal agricultural 

credit. The studies of Dufhues et al. (2013) and Guirkinger and Boucher (2008) show that social 

networks (vertical and between neighbours) reduce credit constraints, and there is evidence 

that participation in village committees and social organizations can increase the likelihood of 

an individual accessing credit (Okten and Osili 2004, Markussen and Tarp 2014). 

That participation in collective action organizations increases individual-level access to 

credit does not imply positive general equilibrium effects; credit granted to RPO members 

could reduce credit available for non-members. General equilibrium effects will depend on 

how flexible the supply of credit is, as well as on whether there are positive spillover effects of 

collective action from RPO members to non-members (e.g. diffusion of information, imitation 

and capacity transfer from members to non-members, or offering commercialization 

opportunities to non-members). We address this issue in our analysis. Before turning to our 

methodology, we examine the study’s setting. 

3. Setting 
3.1 The agricultural credit market in Colombia 

Increasing access to credit is a key policy challenge in Colombia. Not only to increase 

economic growth in the agricultural sector, which has been below 2% for the last 20 years 

(Junguito, Perfetti and Becerra 2014), but also to reduce rural poverty of around 40% (DANE 

2018). Despite its developmental potential, only a small share of Colombian farmers access 

agricultural credit. According to the agrarian census of 2013, only 11% of rural producers 

access credit in a given year. Cadena and Quintero (2015) estimate a rate of financial access of 

25%, below other countries in the region. 

Credit allocation has significantly increased during the last decade. Credits granted per 

year increased 6 fold between 2002 and 2015, and their real value increased 25 fold. In spatial 

terms, credit is allocated throughout the whole country (see Maps A1 and A2 in annex).12 The 

size of credits varies significantly by farmer type. Small farmers average COP $8 million (US 

$2,956), medium farmers COP $60 million, and large farmers average COP $526 million.13 

During the period of study (2002-2015), credit allocated to small farmers represented 84% of 

 
12 Note that mechanisms of credit targeting to particular regions or types of farmer do not exist in Colombia. We 
analyse whether there is evidence of a political budget cycle in the provision of credit by comparing credit 
allocated in electoral and non-electoral years, and find none. 
13 Credit is categorized according to size of farmer, which is defined by Finagro according to the value of capital 
owned. Small farmers are those whose capital is worth less than $93 million COP (USD 34,370), and medium 
size farmers are those whose capital is worth less than $3,467 million COP (USD 1.28 million). These differences 
are associated with the type of product produced by each type of farmer, which have different investment needs. 
For example, large producers tend to produce sugar, rice and palm oil, which require high capital investments. 
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all credits (and 23% of total resources). This is consistent with the fact that 89% of the 2.3 

million farmers in Colombia are small. Credit to medium-scale farmers represented 14% of all 

credits (and 34% of resources), while credit for large farmers represented 2% of credits (and 

43% of resources).14 Figure 1 shows the increase in the value of credits granted during these 

years (panel A), especially to large farmers, as well as the increase in the number of credits 

(panel B), especially to small farmers. It also shows that the number of credits granted to 

medium farmers (and their value) have not increased significantly. 

 
Figure 1. Real value and number of credits granted by type of producer 

Source: Finagro (Agricultural Sector Finance Fund) 

The majority (65%) of credits are granted by the public bank, while private banks 

allocate 20% of credits.15 Private credits are on average larger than public ones, although 

 
14 While credit resources are highly concentrated among large farmers, their access rate is lower than that of small 
and medium farmers (12% vs. 9%; CNA 2016), suggesting that large farmers are able to self-finance. 
15 Commercial banks in Colombia are forced by law to invest a fixed share of their check and savings accounts in 
TDAs (Agricultural Development Titles). These resources are managed by Finagro, a second level bank, and are 
transferred to the public Agricultural Bank (Banco Agrario) to finance its credit allocations. Commercial banks 
have the alternative of granting agricultural credits directly, which substitute for the forced investment 
requirements. Public loan guarantees are another important policy tool, covering 88% of credits and acting as an 
incentive for credit supply and demand. Private credit includes agricultural microcredit granted by financial 
institutions (starting 2015). 
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interest rates are similar as the government sets interest rate ceilings for both.16 Processing 

times and requirements do vary. This affects credit demand, as processing time and closeness 

to bank branches drive farmers’ preferences over sources of credit (Benson 2020).  

Figure 2 shows the dynamics of credit allocation by source. While the increase in the 

total value of credits was higher for private credit, the increase in the number of credits 

allocated was higher for public credit. 

Figure 2. Real value (panel A) and number (panel B) of credits granted by source 

 
Figure 2. Real value (panel A) and number (panel B) of credits granted by source 

Source: Finagro 

The remaining share of credits are granted by financial and credit cooperatives.17 

Financial cooperatives differ from agricultural cooperatives in that the former are financial 

institutions that operate similarly to banks, while the latter seek to facilitate collective 

production and/or commercialization. Cooperative credit constitutes a small share of all credits, 

with conditions that are less beneficial than public or credit banks; cooperatives’ interest rates 

are not regulated, and their geographic network is far less extensive.18 

 
16 Interest rate ceilings favouring small farmers (interest rates: 12% vs. 13% for medium and 14.6% for large). 
This aims at counteracting the natural tendency of the market to charge higher interest rates for small loans 
(Banerjee and Dufflo 2010). The market interest rate for small credits is lower in the public bank than in 
commercial banks, while for larger credits, banks can offer more competitive interest rates. 
17 Estimation based on data from the Agricultural Census, as cooperative credit under Finagro conditions (and 
thus included in Finagro data) constitutes a marginal share. 
18 For a detailed description of credit conditions and benefits across sources, see Table A1 in the annex. 



11 
 

3.2 Collective action in rural Colombia 

Little is known about RPOs in Colombia. To our knowledge, this is the first study to 

provide even the number of existing organizations. We built an original database of RPO 

characteristics and activity, and find that between 2002-2015 over 27,000 RPOs were created 

and formally registered19 throughout the country (see annex maps A3 and A4). Exit rates are 

much lower than entry rates: the average number of RPOs disbanded per year is equivalent to 

5% of average RPOs created.20 

RPOs tend to focus on the production of a particular product; the most common are 

coffee, fruit, cocoa, cattle ranching and milk.21 Our fieldwork showed that RPOs operate at a 

very local level (vereda22), and RPO members tend to be homogeneous in size and agricultural 

activity. Despite this, there is high heterogeneity in the functioning and success of RPOs, what 

relates to how these organizations emerge (Benson 2020). Successful RPOs tend to be created 

organically, as bottom-up initiatives with production objectives and long-time horizons. By 

contrast, less successful RPOs are created inorganically, as short-term vehicles for accessing 

benefits offered sporadically by central government or other external, top-down sources. An 

example of the former is a group of farmers who pool resources to manage their irrigation, and 

perhaps buy a tractor. An example of the latter is when farmers establish an RPO as a pre-

requisite to access a specific agricultural subsidy. 

According to the agrarian census, 10% of rural producers in Colombia are members of 

RPOs. Participation rates across farm size are similar: 10% for small, 11% for medium, and 

12% for large.23 The main predictors of RPO participation (see logit analysis below) are 

farmers’ being engaged in commercial activity (i.e. selling their produce in the market), 

receiving technical assistance and having agricultural machinery. Farmers do not report 

accessing credit as a principal reason for joining RPOs.24 

 
19 RPOs register with the Chambers of Commerce. The registry process is not costly, but requires members to fill 
out forms, establish their own statutes, among others. 
20 There can be underreporting of cancellations. However, RPOs are legally required (by Decree 019 of 2012) to 
update their registry annually, and thus we have information on the last update date, allowing us to identify 
whether RPOs are active. 
21 The categorization of products is based on the RPOs that include the product in the organization’s name (around 
a third of the RPOs). Based on individual level data from the Census, we find that 69% of members engage in 
agricultural commercial activity, 19% in livestock production, while fishery and forestry account for less than 3%. 
There are no significant differences in the rate of RPO participation according to activity. 
22 Areas smaller than a municipality. De facto they refer to rural areas, and have less than 1.200 inhabitants. 
23 Note that these size categories are not comparable to the small, medium and large farmers’ credit categories, 
which are defined based on capital, not plot size. 
24 Results available upon request. 



12 
 

What is the relation between credit allocation and levels of collective action? Figure 3 

shows credit trends for municipalities with low vs. high levels of collective action; CA is 

measured as the number of RPOs per capita in a municipality, where high (low) means above 

(below) the national average. Municipalities with high levels of collective action have higher 

access to credit (at both the extensive and intensive margins), and their advantage over low-

CA municipalities increases over time. The following sections analyse this relation in more 

detail and with more rigorous evidence. 

 
Figure 3. Real value (panel A) and number (panel B) of credits granted per municipality 

– municipalities with high vs. low levels of collective action 

 

Source: Author’s calculations based on data from Finagro (credit) and RUES (collective 

action). 

4. Data 
Individual-level analysis is based on census data for over 2.3 million rural producers.25 

Data comes from the Agrarian Census of 2014, and includes self-reported RPO membership, 

access to credit, farmer age, plot size, education level, access to health, ethnic background, 

ownership of agricultural machinery, and access to technical assistance. 

Municipal-level analysis relies on secondary data from various sources. Information on 

credit comes from Finagro (Agricultural Sector Finance Fund) and includes the total number 

 
25 Census data refers to agricultural productive units, UPA (which is the unit of analysis in the CNA). UPA is the 
unit of organization for production under one producer’s charge. Only 4% of UPA are composed by more than 
one household. For simplicity, we use the term producers instead of UPAs. 
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and value of credits granted per year at municipal level. Credit data is disaggregated by farmer 

type (small, medium and large)26 and source (public vs. private banks). It does not include 

credit granted by financial cooperatives, as this information is not reported.27 Our data on 

municipal RPOs is original. We built it based on microdata from the Unique Registry of 

Solidary Enterprises (RUES) from Confecamaras (the confederation of commerce chambers), 

where all social organizations are required to register by law.28 Relying on an algorithm 

combining organization name, type and economic activity, we identified 27,000 RPOs, from a 

universe of 260,000 social organizations. 

Data on local economic and social conditions was obtained from the Centre for 

Research in Economic Development (CEDE). Information on homicide rates comes from the 

Ministry of Defence. Data on intragovernmental transfers and local tax revenues comes from 

National Planning Department (DNP). We used weather data from the Institute of 

environmental, hydrology and meteorology studies (IDEAM) to build a weather shock variable 

measuring large deviations in monthly municipal rainfall compared to historical averages. 

Summary statistics are presented in annex Table A2. 

5. Empirical strategy  

This section details our econometric strategy for analysing how collective action, in the 

form of RPOs affects access to agricultural credit. The first analysis is carried out at the 

individual-level, based on a logit model. The dependent variable is a dummy indicating whether 

a producer29 demands credit or accesses credit. Our key independent variable is dummy CA 

indicating whether a producer is member of an RPO. Socioeconomic controls in vector X 

include age, gender, level of education, access to machinery, access to technical assistance, and 

participation in other social organizations. The logit model is estimated on a cross section for 

year 2013, as shown in equation 1. 

!	($%%&''	()	%*&+,()! = "0	+	"1%# + "
2
&'

#
+ 	(#%											    (1) 

 
26 Finagro classification based on the value of assets of the farmer. Small farmers are those whose capital is worth 
less than $93 million COP (USD 34,370), and medium size farmers are those whose capital is worth less than 
$3.467 million COP (USD 1.28 million). 
27 It does include credit granted by financial cooperatives regulated under Finagro conditions, but this is a marginal 
share of credits. Information on credit granted by suppliers, money lenders or other sources is unavailable. 
28 Social organizations in Colombia must register in the RUES (with a cost of 0.7% of their patrimony), and update 
their registry annually. RPOs have incentives to do so, as this is required if they want to, for example, access credit 
or benefit from a public program. Nonetheless, RPO creation is probably underreported. 
29 As mentioned in the data section, census data refers to agricultural productive units – UPA, defined as the unit 
of organization for production managed under one producer. 96% of UPA are composed by one household and 
managed by one producer. Thus, for simplicity, we use the term producer instead of UPA. 
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For the second analysis, at the municipal-level, we estimated a fixed effects (FE) panel 

model for the universe of Colombian municipalities (1100+) between 2002 and 2015, as 

described in equation 2: 

 .!,# = 0$	+	0%2&,#'% + 0(		34&,# + 	5& + 6# + 	7),# + 8&# (2) 

Dependent variable .&,# corresponds to one of two outcomes. First, the number of credits 

granted per capita30 in municipality 9 during year (. This measures access to credit at the 

extensive margin. And second, the real value of credits allocated per capita in a municipality, 

capturing access to credit at the intensive margin. The independent variable is 34 (Collective 

Action), measured as the number of RPOs per thousand rural inhabitants in municipality m in 

year t. Unfortunately, panel data on the number of farmers participating in RPOs does not exist; 

this information is only available for census years. Hence we run a cross-section analysis with 

this alternative measure31 of CA as a robustness test. 

Equation 2 includes a vector (2)	of observable municipality characteristics that vary in 

time and affect credit provision. These include transfers from the central and departmental 

government, what controls for public investment plausibly affecting credit dynamics. Local tax 

revenues control for the dynamism of the local economy, accounting, for instance, for price 

shocks that can affect municipalities differently. All monetary variables are in real terms. We 

control for the number of homicides per capita as a measure of insecurity, conflict and risk. 

Finally, we control for weather shocks (large deviations in monthly municipal rainfall 

compared to historical averages) which can directly affect investment demand. Standard errors, 

ϵ*+, are clustered at municipal level to control for potential serial and spatial correlation. 

Our specification includes a municipal fixed effect (µ*) that controls for time invariant 

municipal characteristics, for example distance to the capital city (i.e. market integration), trust, 

entrepreneurial culture, and other underlying municipal characteristics. This fixed effect also 

controls for variables that do not vary significantly over short periods of time (e.g. land quality, 

inequality, education levels, and strength of economic institutions). We also include a time 

fixed effect (6#) that controls for aggregate variations affecting all municipalities over a given 

period (e.g. macroeconomic cycles). Finally, we include a department-year fixed effect 

(7,,#)	controlling for aggregate variations during a period that affect all municipalities in a 

 
30 Per capita refers to rural population for dependent and independent variables. 
31 The number of RPOs does not reflect RPO size or success. However, there is no consensus on the impact of 
RPO size on RPO success: while large RPOs generate benefits to more farmers, the costs of collective action and 
incentives to free ride are likely higher. 
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department (e.g. a natural disaster or departmental economic shock). To account for further 

endogeneity concerns, we re-estimate using differences-in-differences models in section 7. 

6. Results 
6.1. Individual level analysis 

Results from our logit model are presented in Table 1. They show that collective action, 

measured as RPO membership, increases the likelihood of a farmer demanding a credit by 2.5 

fold.32 The result is robust to the inclusion of controls (column 2). We also estimate the effect 

on the likelihood of credit supply conditional on demand33 (columns 3 and 4). The coefficient 

for the supply-side effect is positive and robust, but the effect is half the size (1.2 fold)34 of the 

demand-side effect. These results provide evidence that RPO membership is a strong predictor 

of access to credit: the magnitude of its effect is larger than that of other farmer characteristics, 

including gender, age, ethnicity, education, owning agricultural machinery, participating in 

other social organizations, or accessing the subsidized health system (a proxy for poverty). 

 

  

Probability of  

credit demand 

Probability of credit supply 

 conditional on demand 

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

           

RPO member 0.933*** 0.836***  0.210*** 0.195*** 

 
[0.028] [0.027]  [0.032] [0.031] 

Received Technical Assistance 0.877*** 0.769***  0.319*** 0.295*** 

 
[0.029] [0.026]  [0.029] [0.030] 

Sells produce in the market  1.491*** 1.031***  0.609*** 0.485*** 

 
[0.032] [0.031]  [0.033] [0.047] 

Owns agricultural machinery 0.571*** 0.448***  0.092*** 0.087*** 

 
[0.025] [0.025]  [0.030] [0.031] 

Community org. member 0.051 0.089  -0.175*** -0.165*** 

 
[0.051] [0.054]  [0.052] [0.057] 

Male  0.285***   0.056** 

 
 [0.017]   [0.026] 

Above average age  -0.091***   -0.207*** 

 
 [0.012]   [0.021] 

Finished primary  0.003   -0.231*** 

 
 [0.016]   [0.023] 

Private health   -0.261***   -0.027 

 
 [0.024]   [0.030] 

Ethnic background  -0.433***   -0.010 

 
32 Estimated as the exponential of the RPO membership coefficient in our preferred specification (column 1). 
33 Note there are some differences in the number of credits approved reported by Finagro and by the census data. 
34 Estimated as the exponential of the RPO membership coefficient in column 3. 
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 [0.115]   [0.118] 

Constant -3.873*** -3.342***  1.270*** 1.503*** 

 
[0.044] [0.044]  [0.044] [0.054] 

 
 

 
   

Observations 2,259,298 1,068,983  250,230 155,910 

      

Table 1. Logit model: Individual access to credit 

Robust standard errors in brackets, clustered at the municipality level.  *** p<0.01, ** p<0.05, 

* p<0.1. Results are based on self-reports of credit request and access during 2013. The number 

of observations for the likelihood of credit supply conditional on demand is lower, as it is 

estimated only for producers who requested credit. The estimates in columns 2 and 4 have 

lower number of observations given that the additional controls are not reported for all 

producers. A small share of agricultural productive unites (UPA) had more than one head 

(leader). For these, age is the average age, while finished primary and access to private health, 

were coded as one if the individual variables for at least one of the heads took the value of one. 

 

6.2. Municipal-level analysis 

Table 2 presents the results of our municipal-level analysis. Columns 1-3 show the 

effect of collective action on the extensive margin of credit access (total number of credits), 

while columns 4-6 show the effects on the intensive margin (total value of credits). The results 

show that collective action, measured as the number of RPOs per thousand rural inhabitants, 

has a positive and statistically significant effect on both margins; the effects are robust to the 

inclusion of different sets of controls. In our preferred specification, which includes only 

exogenous controls (columns 2 and 5), the coefficients are equivalent to 0.02 standard 

deviations for the total number of credits, and 0.06 standard deviations for the value of credits. 

An increase in the value of credits granted implies that the average credit is larger in the 

presence of collective action. 

 

Dependent variable:  

Number of credits  

(per capita) 

Value of credits  

(per capita) 

VARIABLES (1) (2) (3) (4) (5) (6) 

RPO (per thousand rural inhabitants) 1.204** 1.146** 1.679** 0.600*** 0.315** 0.502*** 

 
[0.563] [0.574] [0.687] [0.189] [0.123] [0.165] 

Rain shock (cms) 
 

0.002** 0.001* 
 

0.000 0.000 

  
[0.001] [0.001] 

 
[0.000] [0.000] 

Lag Local fiscal revenue (per capita) 
  

-3.036*** 
  

0.921** 

   
[1.168] 

  
[0.363] 
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Lag National transfers (per capita) 
  

14.601*** 
  

-0.082 

   
[2.919] 

  
[0.491] 

Lag Homicides (per capita) 
  

-1.130*** 
  

-0.019 

   
[0.271] 

  
[0.028] 

Constant 7.455*** 3.760* -4.838* 0.670*** 0.243** 0.013 

 
[1.812] [2.122] [2.768] [0.040] [0.108] [0.293] 

       
Observations 15,615 14,373 11,980 15,615 14,373 11,980 

R-squared 0.421 0.436 0.443 0.284 0.217 0.220 

Number of Municipalities 1,117 1,115 1,077 1,117 1,115 1,077 

Municipality FE YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES 

Department-year FE YES YES YES YES YES YES 

Table 2. FE estimations: Total number and value of credits 

Robust standard errors in brackets, clustered at the municipality level.  *** p<0.01, ** p<0.05, * p<0.1. All monetary variables in real terms. 

Homicides per capita in logs. Estimations exclude the five principal cities in the country. Specifications with only municipality fixed effects, 

with municipality and year fixed effects, and with region-year fixed effects generate consistent results. 

  

The former results point to the existence of positive general equilibrium effects. Rather 

than redistributing credit between RPO members and non-members, collective action generates 

aggregate increases in credit, so spurring local financial development. The existence of positive 

general equilibrium effects implies that the supply of credit is flexible, such that an increase in 

RPO members’ access to credit does not crowd out resources available to non-members.35 

General equilibrium results also suggest that collective action in the form of RPOs generates 

spillover effects; that is, these organizations also generate benefits for non-members and the 

community in general. 

This is substantiated in Benson (2020), who shows that some RPOs allow non-members 

to commercialize their products through them. There is informal sharing of information 

between members and non-members, and RPOs generate jobs, increasing the dynamism of the 

local economy. RPOs also contribute to public goods, such as fixing roads, which can open 

market opportunities and increase the demand for credit, as well as banks’ willingness to supply 

it. Finally, Benson (2020) finds that RPOs empower communities to make political demands, 

bringing resources and new projects to the municipality, which can also increase aggregate 

demand for credit. 

 

 
35 Our fieldwork results corroborate this: all bank directors and analysts interviewed agreed that banks have 
surplus resources. 
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6.3. Heterogeneous effects by type of producer and credit source 

Table 3 presents results differentiating between credit granted to small, medium and 

large farmers, and by public vs. private banks. We see that collective action has a positive 

overall effect on both the number and value of credits granted to small farmers, but solely via 

increases in public credit. For large producers, the effect is also significant at both margins, but 

only through increases in private credit36. For medium-size producers, neither the extensive nor 

intensive effect is statistically significant. 

 

 
36 The heterogeneous effects are statistically significant, albeit at lower levels than the aggregate effects. This 
might stem from the division of the sample.  
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 Number of credits (per capita) Value of credits (per capita) 

  Public credit Private credit Public credit Private credit 

 
Large  Medium Small Large Medium Small Large Medium Small Large Medium Small 

VARIABLES (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

RPO (per thousand  rural 

inhabitants) 0.007 0.005 1.094** 0.064* 0.015 0.053 -0.003 0.003 0.017* 0.366** -0.018 -0.002 

 
[0.013] [0.039] [0.527] [0.036] [0.041] [0.047] [0.002] [0.006] [0.009] [0.153] [0.011] [0.002] 

Rain shock (cms) -0.000 0.000 0.001* 0.000 0.000 0.000 -0.000 0.000 0.000 0.000 -0.000 -0.000 

 
[0.000] [0.000] [0.001] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 

Constant 1.094*** 1.178*** 3.686* 0.238* 0.363*** 0.211** 0.029*** 0.036*** 0.061*** -0.045 0.002 0.007* 

 
[0.182] [0.097] [1.893] [0.133] [0.129] [0.106] [0.007] [0.009] [0.014] [0.095] [0.023] [0.004] 

 
            

Observations 15,455 15,455 15,455 15,455 15,455 15,455 15,455 15,455 15,455 15,455 15,455 15,455 

R-squared 0.481 0.360 0.400 0.125 0.196 0.272 0.036 0.398 0.590 0.096 0.252 0.228 

No. Municipalities 1,115 1,115 1,115 1,115 1,115 1,115 1,115 1,115 1,115 1,115 1,115 1,115 

Municipality FE YES YES YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES YES YES 

Department-year FE YES YES YES YES YES YES YES YES YES YES YES YES 

Table 3. FE estimations: Number and value of credits by type of producer and source 
 
Robust standard errors in brackets, clustered at the municipality level.  *** p<0.01, ** p<0.05, * p<0.1. All monetary variables in real terms. Estimations exclude the five principal cities in the country. Specifications 

with only municipality fixed effects, with municipality and year fixed effects, and with region-year fixed effects generate very similar results. 
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Positive coefficients for small and large farmers alongside null results for medium-size 

farmers are not necessarily intuitive findings. How do we interpret them? We might expect the 

effects of collective action amongst large farmers to be insignificant, as they are already less 

credit constrained. For example, large producers can easily prove their creditworthiness as they 

have high levels of income and assets, as well as the human and financial capital required to 

cover the transaction costs of credit (e.g. obtaining financial certificates, land rights 

certificates). Under such conditions, collective action’s effects further reducing credit 

constraints might be irrelevant. For small farmers, we might also expect null effects if the credit 

constraints they face (e.g. a lack of assets required as collateral) are too large, or categorically 

unsuited, to be overcome by collective action. But our evidence rejects both these theories; we 

show that CA has a positive effect on small and large farmers. 

A first explanation for the above could be heterogeneity in the type of farmer that 

participates in RPOs, and thus exploits its benefits. If this were the case, we should find RPO 

participation rates of small and large farmers to be significantly higher than those of medium-

size farmers. But this is not what we find; participation rates are similar across farmer types 

(10% for small, 11% for medium and 12% for large farmers). 

Instead, we argue that heterogeneous results stem from contextual characteristics 

binding the effect of collective action. In this case, the binding contextual condition is the 

structural segmentation of the agricultural credit market across farmer type and credit source. 

As discussed in section 2, private credit tends to be biased towards large producers, whereas 

public credit tends to be biased towards small ones, leaving medium farmers in “the missing 

middle” (United Nations 2006). The following probes this with fine-grained microlevel data. 

We now discuss these findings in more detail, by estimating individual-level logit models by 

size of farms. 

Small farms  

The heterogeneous individual-level logit models (Tables A3 and A4 in the annex) show 

that for small farmers, RPO membership increases not only the demand for credit, but also the 

supply of credit (whereas the supply effect is not significant for large or medium farmers). We 

cannot test whether the supply effect acts only through public credit, as information on the 

conditional approval of credit is not disaggregated by source. However, this is likely the case 

for the aforementioned reasons (the incentive, risk, and cost-related negative biases of private 

banks against small credits). RPO membership can do little to reduce such structural 

impediments. This shows how context binds and shapes the effects of collective action. 
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 Indeed, census data shows that among small farmers participating in RPOs, 20% have 

access to public credit whereas only 5% have access to private credit and 4% to cooperative 

credit (CNA 2016). Should we worry about small farmers who cannot access private credit? 

Benson (2020) shows that small farmers do have a demand private credit, but this demand is 

unmet. One reason for preferring private credit is its speedier time to approval. While private 

banks approve credits in less than two weeks, public banks usually take more than a month. 

Farmers report that credit timing is a determinant factor in their borrowing decisions, as 

agricultural investments have set times based on production and weather cycles. Indeed, 

farmers request informal loans (microfinance or money lenders) due to quick approval, even at 

interest rates up to 10 times higher than those of formal sources. 

Large farms 

Results in Tables A3 and A4 indicate that for large farms, the effect of RPO 

membership does not increase the likelihood of credit approval (supply-side effect), but does 

increase the likelihood of credit request (demand-side effect). The null supply-side effect is 

likely due to large farmers’ de facto facing loose credit constraints; which collective action is 

unlikely to loosen further. This contrasts with the existence of a demand-side effect. We find 

that a large farmer who is part of an RPO is 1.8 times37 more likely to access credit than a large 

farmer who is not. 

Increases in credit demand can stem from collective action enabling large farmers to 

engage in large collective projects, for example a joint fruit processing unit requiring large 

investments that cannot be self-finance. For smaller investments, large farmers tend to opt for 

self-finance; census data shows that their rate of access to credit is actually lower than that of 

small or medium farmers. Once large farmers organise and engage in large-scale collective 

projects, they do need to demand credit. And due to the large size of their investments, such 

demand is met mainly by private banks. Indeed, for large farmers the average size of a private 

credit is 6.4 times larger than that of public credit. The above results imply again, that CA 

replicates the structural segmentation of private credit in favour of large operations, which 

further raises the levels of inequality in the rural financial market, in which large farmers 

constitute 1.2% of all farmers but receive 43% of total credit resources and 67% of total private 

credit resources. 

Medium farmers 

 
37 Estimated as the exponential of the RPO membership coefficient for large farmers in the logit heterogeneous 
models. 
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Municipal-level estimates show that for medium-size farmers there are no general 

equilibrium effects. Individual-level analysis does show a positive demand effect (Tables A3 

and A4), that is strongest for cooperative credit. Unfortunately, we are unable to test for a 

general equilibrium effect on cooperative credit as this information is not reported at municipal 

level. 

Fieldwork results suggest medium-size farmers are likely to prefer cooperative credit 

because of transaction costs. While public banks have loose requirements for small farmers, 

they have stringent requirements for medium ones, who need to present certified productive 

projects, financial accounts, and must pay the cost of issuing a mortgage. Private banks also 

request the above. Such costs can add up to US$ 200 per loan. Financial cooperatives do not 

require any of the above. 

Supply-side effects also sort medium farmers away from public and private credit. As 

mentioned previously, public banks favor small-farmer credit for normative reasons, while 

private banks favor large credits because of incentives, costs, and risks. Medium-size farmers 

are thus left underserved by both sources.  

From a development perspective, the sorting of medium-size farmers away from private 

and public credit has negative consequences. First, this source has limited resources and bank 

branches. In Colombia, it represents 10% of all credits (CNA 2016), and only 13% of 

municipalities have financial cooperatives (Misión Rural 2014). Second, cooperative credit is 

generally not granted under regulated preferential (Finagro) conditions, so interest rates are 

higher; and it does not offer additional incentives38. Our results imply that the effect of CA is 

not sufficient to counteract this structural sorting of farmers across sources of credit. 

7. Robustness Checks 

We now test the robustness of our results to different specifications and estimation 

strategies, beginning with omitted variables bias. To this end, we estimate a cross section 

including 23 control variables reported in the agrarian census for the year 2014. Annex Table 

A5 presents the results; they are robust to the inclusion of different sets of controls, both for 

the number and value of credits allocated. 

 
38 Like the Rural Capitalization Incentive (ICR) or the Agricultural Guarantee Fund (FAG) 
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To check for robustness to alternative measures of collective action, we re-estimate our 

results employing a measure of associational density (number of RPO members per rural 

population),39 rather than RPOs per capita. Our results are robust to this measure too.40 

To address further endogeneity concerns not accounted for in the fixed effects model,41 

we estimate a differences-in-differences (DD) model with multiple treatment groups and 

periods.42 We analyse increases in collective action (an increase in the number of RPOs in a 

municipality) as a treatment indicator that switches on at different times in different 

municipalities. We focus on a subsample of 532 municipalities (48% of all municipalities) 

which start with no treatment (i.e. no increase in the number of RPOs).43 This strategy compares 

municipalities in which the level of collective action increased with similar municipalities 

where it could have increased, but did not.44 We show that municipalities in this subsample are 

scattered throughout the country (Map A5), and that these municipalities are in general similar 

to the average Colombian municipality (Table A6). We also show that by 2015 essentially all 

municipalities had switched on the treatment (Figure A1). 

The reduced form equation of this model is: 

 !!,# = #$ 	+ 	#%&!,#&% + #''!,# + 	(( + )# + *),# + +!# (3) 

where #' is the coefficient of interest and '!,# is the treatment indicator, which varies across 

municipality and year. As in the fixed effect model, we include observable controls as well as 

municipal, time, and department-year fixed effects. The municipal fixed effect captures ex-ante 

differences in collective action levels. In a model with multiple treatment groups and multiple 

periods, the underlying differences in differences assumption for identification is that 

 
39 Note that census data corresponds to self-reported participation in RPOs, not necessarily in formal ones, what 
can generate differences with our RPO data, which corresponds solely to formal RPOs. 
40 Available upon request. 
41 Controlling for time varying observables and including municipality, year and department-year fixed effects 
contributes to solving for endogeneity related to omitted variable bias; however, these controls do not account for 
endogeneity caused by municipality and time-varying unobserved variables that can affect access to credit. There 
could also be endogeneity due to reverse causality: For example, Fischer and Qaim (2012) find that access to 
credit has a positive effect on participation in farmer organizations, and Shoji et al. (2012) show that households 
who face credit constraints reduce their investment in social capital. However, our fieldwork revealed that credit 
dynamics do not explain the decision to constitute or join RPOs. 
42 We tried to estimate a regular DD employing as treatment a legal shock that affected RPO dynamics. However, 
this national level legal change affected all municipalities, and thus we cannot define a sole treatment and control 
group. 
43 Ideally we would define the subsample as those municipalities with zero RPOs. However, these (123) 
municipalities are statistically different to the rest of the municipalities in the country in several socioeconomic 
dimensions, making them a non-representative subsample. Furthermore, the sample size would reduce the power 
of the estimations. 
44 Note that although possible contagion effects from treatment to control municipalities cannot be ruled out, 
Benson (2019) documents how the majority of RPOs operate solely at the municipality level, suggesting that 
contagion effects should not be a major threat. 
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counterfactual outcomes in the absence of treatment are independent of treatment. In models 

with multiple treatment and control groups, this is tested running regressions of leads and lags 

of treatment take on (Angrist and Pischke 2008). These are formalized as: 

 !!,# = #$	+	#%&!,#&% +∑ #*
+,&- +

'!,#(. = / + 0) + 	(! + )# + +!# (4) 

where k is the time at which the treatment is switched on in municipality m. The test for the 

DD assumption is that #+ = 0 for all j<0, that is, that the indicator variables for periods prior 

to the adoption of treatment are not significant. 

Differences-in-differences estimations yield results consistent with the FE model. Table 

4 shows that increases in the number of RPOs generate increases in access to credit. Although 

the coefficients at both margins are positive, the effect at the intensive margin is not significant 

at conventional levels. Figure A2 in the annex plots the coefficients and confidence intervals 

of the test of leads and lags of treatment adoption on both outcome variables, showing that the 

indicators for pre-treatment periods are not significant. 

 

Table 5 provides DD results distinguishing credit sources. The results for small farmers 

are consistent with the FE model. But for large farmers, the effect loses significance. For 

medium farmers, collective action appears to reduce access to private credit, though our 

evidence for this is weak (10% significance level). Annex figures A3 and A4 present results 

for lead and lags tests, supporting the validity of the estimations. 
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Dependent variable:  

Number of Credits 

(per capita) 

Value of Credits 

(per capita) 

VARIABLES (1) (2) (3) (4) (5) (6) (7) (8) 

Increase	in	RPOs	!,# 2.972*** 2.960*** 2.379** 1.816* 0.189 0.191 0.189 0.100 

 
[1.117] [1.128] [1.137] [1.081] [0.200] [0.202] [0.182] [0.168] 

Rain shock (cms) 
 

0.004*** 0.004*** 0.005*** 
 

0.000* 0.000** 0.000*** 

  
[0.001] [0.001] [0.001] 

 
[0.000] [0.000] [0.000] 

Lag Local fiscal revenue (per capita) 
  

-3.390*** 
   

1.674* 
 

   
[1.046] 

   
[0.884] 

 
Lag National transfers (per capita) 

  
7.760*** 

   
-0.043 

 

   
[2.605] 

   
[0.177] 

 
Constant 5.476*** 2.925*** 2.641** -2.244* 0.067 0.009 -0.038 -0.065 

 
[0.696] [1.073] [1.081] [1.283] [0.043] [0.065] [0.082] [0.058] 

Observations 
        

R-squared 7,392 7,268 7,244 7,268 7,392 7,268 7,244 7,268 

Number of municipalities 0.303 0.317 0.326 0.360 0.095 0.096 0.139 0.176 

Municipality FE 528 526 526 526 528 526 526 526 

Year FE YES YES YES YES YES YES YES YES 

Region-year FE YES YES YES YES YES YES YES YES 

Table 4. Differences-in-differences: Total number and value of credits 
Robust standard errors in brackets, clustered at the municipality level. *** p<0.01, ** p<0.05, * p<0.1. All monetary variables in real terms. Estimations exclude the five principal cities in the country. We include Region-

year fixed effects instead of Department-year FE as the sample is smaller and in around a third of departments it includes less than 5 municipalities. We do not include homicides in the set of socioeconomic controls due 

to missing values which reduce the number of observations by more than half.
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8. Mechanisms 
By which demand and supply side mechanisms might collective action increase access 

to credit? Our results show that banks are 1.2 times more likely to approve individual credit to 

RPO members relative to non-members, implying a supply-side effect. First RPO membership 

increases the likelihood of banks approving individual credit requests by constituting signals 

of both farmer quality and project quality (through financial and commercial references that 

RPOs provide), increasing creditworthiness and reducing problems of imperfect and 

asymmetric information. This holds at the aggregate level, as banks report to be more likely to 

offer credit in areas that are more organized, as this lowers the overall risk of granting credit. 

The supply of credit increases not only through this mechanism but more generally, as RPOs 

grant in-house credit to their members, and as banks grant associative credits directly to RPOs. 

With respect to demand-side effects, our results show that RPO members are 2.5 times 

more likely to request agricultural credit than non-members. Benson (2020) finds that increases 

in demand stem from RPO members engaging in more profitable productive projects that 

require larger investments. New projects emerge through access to public programs (granting 

resources for new projects), social imitation effects, and peer leadership. Projects become 

larger and more profitable as a result of improved access to inputs, technology and output 

markets. Another demand-side mechanism is lower transaction costs, as RPOs constitute a 

social network through which information flows, lowering the cost of accessing information 

about credit opportunities and the credit application process. Finally, RPOs reduce risk-related 

credit constraints by acting as a safety net, for example granting informal credit in emergencies, 

such as liquidity problems for meeting credit repayments. 

 

9. Conclusion  
Does collective action, in the form of Rural Producer Organizations (RPOs), affect 

access to agricultural credit? Using a large, original database from Colombia, we find evidence 

of positive effects at both municipal and individual levels. Hence, RPOs not only ease access 

to input and output markets, as previous studies have found (Desai and Joshi 2014, Verhofstadt 

and Maertens 2014, Vandeplas et al. 2013), but also increase access to credit markets. 

Importantly, we find evidence of positive general equilibrium effects indicating that rather than 

increasing access to credit for RPO members while crowding-out credit available for non-

members, collective action increases access to credit in the aggregate. It therefore constitutes a 

novel instrument for promoting rural financial development. 
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We find effects of collective action on access to credit that are heterogeneous according 

to farmer type and credit source: positive for small and large farmers, but null for medium-

sized ones. These differential effects flow from binding contextual conditions, in particular the 

existing segmentation of the market across credit sources and farmer types. 

From a policy perspective, the effects of CA on access to credit could be enhanced by 

institutionalizing the inputs that organizations such as RPOs can provide to the financial sector. 

First, as a source of information. Through such organizations, banks could formally and 

periodically gather information on local conditions (e.g. production conditions, 

commercialization opportunities, prevalent risks) and potential clients (RPO members, 

reference letters). Second, RPOs could be used as a mechanism to reduce search and allocation 

costs, by offering information and credit in blocks to multiple farmers at a time.  

Second, RPOs could be used as diffusers of information. Banks could share information 

on credit opportunities and processes, as well as provide financial education via RPOs, 

profiting from their established networks, visibility, leadership, and past experience with 

credits.45 These networks reach not only RPO members, but the local community more broadly. 

Such mechanisms could be especially useful in rural areas lacking bank branches, where credit 

transaction costs are high.  

Third, Policy interventions could also rely on CA organizations to counteract the 

existing segmentation of the credit market. For instance, banks could provide blocks of credit 

to RPOs, who would in turn provide small individual credit to members. This is particularly 

relevant as a mechanism enabling banks to allocate small credits, which are too costly to 

directly allocate one-by-one. RPOs could be encouraged to provide in-house loans to their 

members, not only to build farmers’ credit history (i.e. financial inclusion), but also as a 

complement for formal credit, especially as liquidity in emergencies. As such, RPOs would 

serve as financial intermediaries, helping to crowd in credit resources that might not otherwise 

be granted through individual small loans. The same approach could be used to increase the 

supply of credit to medium-size farmers. 

In all of these cases, RPOs could be used as intermediaries to crowd in credit resources 

and reduce problems of imperfect and incomplete information in the credit market. These 

findings and policy recommendations are relevant for any context in which the agricultural 

credit market is imperfect, and in which communities have the need and capacity to act 

collectively. 

 
45 Our analysis shows that RPO members are three times more likely to have access to credit than non-members. 
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 Number of credits (per capita) Value of credits (per capita) 

  Public credit Private credit Public credit Private credit 

 
Large Medium Small Large Medium Small Large Medium Small Large Medium Small 

VARIABLES (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Increase	in	RPOs	!,# -0.014 0.003 3.029*** 0.041 -0.078 0.017 -0.006 0.008 0.063*** 0.154 -0.024* -0.001 

 
[0.038] [0.185] [1.074] [0.041] [0.052] [0.076] [0.004] [0.014] [0.018] [0.200] [0.013] [0.001] 

Rain shock (cms) -0.000 0.000 0.004*** -0.000 0.000 -0.000 0.000 0.000 0.000*** 0.000 0.000 -0.000 

 
[0.000] [0.000] [0.001] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] [0.000] 

Constant 1.412*** -0.011 0.941 0.352*** 0.169*** 0.076 0.017*** 0.003 -0.010 -0.009 0.007 0.002 

 
[0.094] [0.146] [1.012] [0.042] [0.053] [0.108] [0.007] [0.010] [0.013] [0.054] [0.013] [0.001] 

 
            

Observations 7,268 7,268 7,268 7,268 7,268 7,268 7,268 7,268 7,268 7,268 7,268 7,268 

R-squared 0.259 0.177 0.293 0.025 0.068 0.154 0.006 0.231 0.484 0.010 0.106 0.076 

No. Municipalities 526 526 526 526 526 526 526 526 526 526 526 526 

Municipality FE YES YES YES YES YES YES YES YES YES YES YES YES 

Year FE YES YES YES YES YES YES YES YES YES YES YES YES 

             

Table 5. Differences-in-differences: Number and value of credits by producer type and source 
Robust standard errors in brackets, clustered at the municipality level.  *** p<0.01, ** p<0.05, * p<0.1. All monetary variables in real terms. Estimations exclude the five principal cities in the country. Results are robust 

to the inclusion of controls. In this table we present our preferred specification, just including the rain shock
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Map A2. Value of credits per capita 

(2002-2015) 
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Table A1. Characteristics of each credit source 
Category Public credit Private credit Cooperative credit 

Approval time 
 

Interest rate 
 
 

Credit length 
 
 
 

Requirements 
 
 
 
 
 

Type of clients 
 
 

Geographic 
coverage 

 
Cultural 
aspects 

 
 
 
 
 

Additional 
benefits 

 
 

Weeks 

 

Low interest rate (around 1,2%) 

 

Long term credits (up to 10 

years) 

 

Easy request process for small 

farmers 

 

Subsidized project plan (50.000 

vs. 300.000 private banks) 

 

Small farmers 

 

 

Large territorial presence 

 

Tradition of being the 

agricultural bank (some farmers 

think it is the only one that lends 

for agricultural projects or the 

only one that grants incentives) 

 

Incentives (ICR, LEC) and 

restructuring alternatives 

 

Can offer complementary public 

guarantee schemes 

 

Days 

 

Low interest rate (for large 

farmers) 

 

Long term credits (up to 10 

years) 

 

Less stringent mortgage 

requirements for large and 

medium farmers. Some allow 

co-signer to be wife 

 

 

 

Small to large farmers 

 

 

Some territorial presence 

 

 

 

 

 

 

Incentives (ICR, LEC) and 

restructuring alternatives 

 

 

 

Days 

 

Higher interest rates (3%), as 

these are not regulated. 

 

Short and medium terms 

 

 

Few requirements. 

Lends small amounts without 

co-signer. 

 

 

 

Small and medium farmers 

 

 

Scarce territorial presence 

 

Solidaristic principles, 

community based 

 

 

 

Offers (short) training 

programs, awards 

Lends small amounts even if the 

person is reported in credit 

history database 

Do not carry out ex post 

investment control (flexibility 

in using the money) 

Sources: Authors’ interviews; lenders’ guidelines of credit processes (available online) 
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Map A3. Spatial distribution of RPOs (per thousand rural inhabitants)  

(2002- 2015) 

 
Source: Author’s estimations, based on RUES 

 

Map A4. Spatial distribution of RPO membership  

(Share of producers who are members of RPOs) 

 

Data source: CAN (2016) 
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Table A2. Descriptive statistics: Municipal panel data 

Variable Obs. Mean Std. Dev. Min Max 

A. Independent variables      

RPO (per thousand rural inhabitants)       15,615  0.206 0.475 0.000 27.972 

B. Dependent variables      

Main      

Value of credits (per capita rural) – COP real       15,726  0.789 2.326 0.000 132.845 

Number of credits per thousand rural inhabitants       15,726  22.644 25.235 0.000 221.805 

Farmer type and source (per capita rural and real 

terms) 
     

Number of public credits (large)       15,728 0.142 0.724 0.000 17.508 

Number of public credits (medium)       15,728 2.196 3.500 0.000 42.058 

Number of public credits (small)       15,728 18.438 22.839 0.000 206.076 

Number of private credits (large)       15,728 0.179 0.811 0.000 24.3786 

Number of private credits (medium)       15,728 1.012 2.020 0.000 40.261 

Number of private credits (small)       15,728 0.613 2.426 0.000 72.440 

Value of public credits (large)       15,728 0.015 0.213 0.000 14.786 

Value of public credits (medium)       15,728 0.147 0.319 0.000 7.863 

Value of public credits (small)       15,728 0.231 0.381 0.000 5.177 

Value of private credits (large)       15,728 0.228 2.0015 0.000 130.248 

Value of private credits (medium)       15,728 0.155 0.420 0.000 9.003 

Value of private credits (small)       15,728 0.0110 0.117 0.000 13.383 

C. Control variables      

Rain shock (cms)       14,450  637.615 337.045 0.000 4368.8 

Local fiscal revenue (per capita) -COP       13,114  0.180 0.373 0.000 14.198 

National transfers (per capita) - COP       13,112  0.151 0.296 0.000 13.331 

Homicides (per capita) (log)        10,238  -8.070 0.914 -11.998 -4.405 

Note: Values in millions of 2002 real COP. 
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Table A3. Logit model: Individual access to credit by producer type 

  

Probability of  

credit demand 

Probability of credit supply  

conditional on demand 

  Large Medium Small Large Medium Small 

VARIABLES       

              

RPO member 0.559*** 0.590*** 0.803*** 0.041 0.022 0.089*** 

 
[0.091] [0.036] [0.030] [0.092] [0.042] [0.032] 

Received Technical Assistance 0.069 0.092** 0.838*** -0.422*** -0.470*** 0.444*** 

 
[0.108] [0.044] [0.029] [0.114] [0.047] [0.036] 

Sells produce in the market 2.060*** 1.727*** 0.939*** 1.562*** 0.914*** 0.015 

 
[0.284] [0.079] [0.033] [0.384] [0.091] [0.046] 

Owns agricultural machinery 1.656*** 1.122*** 0.275*** 1.313*** 0.851*** -0.472*** 

 
[0.083] [0.042] [0.030] [0.091] [0.048] [0.041] 

Community organization member 0.370*** 0.375*** 0.029 0.13 0.281*** -0.253*** 

 
[0.114] [0.075] [0.059] [0.120] [0.085] [0.065] 

Male 0.694*** 0.535*** 0.234*** 0.497*** 0.346*** -0.149*** 

 
[0.085] [0.033] [0.019] [0.094] [0.030] [0.023] 

Above average age -0.313*** -0.114*** -0.076*** -0.366*** -0.121*** -0.037* 

 
[0.060] [0.024] [0.013] [0.063] [0.025] [0.020] 

Finished primary 0.336*** 0.080*** -0.017 0.331*** 0.039 -0.176*** 

 
[0.060] [0.026] [0.016] [0.063] [0.027] [0.021] 

Private health  0.930*** 0.022 -0.328*** 1.300*** 0.350*** -0.314*** 

 
[0.087] [0.043] [0.025] [0.092] [0.043] [0.032] 

Ethnic background -0.836*** -0.795*** -0.358*** -0.559*** -0.465*** 0.239* 

 
[0.173] [0.130] [0.122] [0.170] [0.152] [0.127] 

Constant -10.110*** -6.613*** -3.345*** -7.501*** -3.580*** 1.438*** 

 
[0.296] [0.096] [0.046] [0.398] [0.107] [0.053] 

 
      

Observations 1,068,983 1,068,983 1,068,983 155,910 155,910 155,910 
Robust standard errors in brackets, clustered at the municipality level.  *** p<0.01, ** p<0.05, * p<0.1. Results are based on self-report of 

credit request and access during 2013. A small share of agricultural productive unites (UPA) had more than one head (leader), for these, age 

is the average age, while finished primary and access to private health, were coded as one if the individual variables for at least one of the 

heads took the value of one. We do not report results for the specification including the partial set of controls, but the results are very similar. 
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Table A4. Logit model: Individual access to credit by producer type and source 
Dependent variable: Probability of accessing credit by source and type of producer 

  Public bank Private banks Cooperatives 

 Large Medium Small Large Medium Small Large Medium Small 
VARIABLES (1) (2) (3) (4) (5) (6) (7) (8) (9) 

                    
RPO member 0.332** 0.535*** 0.719*** 0.984*** 0.655*** 0.603*** 0.882*** 1.421*** 1.178*** 

 [0.136] [0.041] [0.031] [0.101] [0.058] [0.057] [0.300] [0.114] [0.080] 
Received Technical Assistance -0.018 0.104** 0.854*** 0.432*** 0.305*** 0.560*** 0.647** 0.356*** 0.889*** 

 [0.160] [0.050] [0.032] [0.130] [0.062] [0.042] [0.323] [0.115] [0.062] 
Sells produce in the market 2.199*** 1.852*** 0.975*** 2.580*** 1.704*** 0.975*** 2.345*** 1.199*** 0.934*** 

 [0.419] [0.114] [0.037] [0.708] [0.164] [0.051] [0.219] [0.249] [0.072] 
Owns agricultural machinery 1.666*** 1.156*** 0.316*** 1.705*** 1.142*** 0.110** 1.470*** 1.095*** 0.343*** 

 [0.104] [0.048] [0.030] [0.142] [0.055] [0.052] [0.300] [0.093] [0.050] 
Community organization member 0.431*** 0.433*** 0.066 0.005 -0.058 -0.266** -0.149 0.426*** 0.115 

 [0.133] [0.088] [0.059] [0.180] [0.111] [0.113] [0.569] [0.143] [0.102] 
Male 0.542*** 0.537*** 0.248*** 0.792*** 0.483*** 0.194*** 0.223 0.454*** 0.135*** 

 [0.113] [0.035] [0.020] [0.153] [0.060] [0.030] [0.401] [0.107] [0.035] 
Above average age -0.070 -0.060** -0.052*** -0.849*** -0.370*** -0.209*** -0.464* -0.262*** -0.092*** 

 [0.073] [0.026] [0.014] [0.101] [0.043] [0.019] [0.255] [0.067] [0.032] 
Finished primary 0.371*** 0.001 -0.088*** 0.290*** 0.260*** 0.121*** 0.580* -0.100 -0.105*** 

 [0.079] [0.030] [0.017] [0.087] [0.042] [0.029] [0.308] [0.076] [0.035] 
Private health  0.475*** -0.188*** -0.486*** 1.938*** 0.636*** 0.095** 1.236*** 0.439*** -0.239*** 

 [0.101] [0.048] [0.029] [0.117] [0.059] [0.038] [0.280] [0.108] [0.051] 
Ethnic background -0.953*** -0.863*** -0.467*** -0.921*** -0.774*** 0.009 -1.055* -1.234*** -0.551*** 

 [0.187] [0.163] [0.129] [0.228] [0.149] [0.200] [0.606] [0.201] [0.176] 
Constant -10.662*** -7.223*** -3.905*** -12.543*** -8.445*** -4.995*** -11.406*** -9.196*** -5.967*** 

 [0.425] [0.126] [0.052] [0.735] [0.185] [0.079] [0.456] [0.269] [0.091] 
          
Observations 1,068,983 1,068,983 1,068,983 1,068,983 1,068,983 1,068,983 959,107 1,068,983 1,068,983 

Robust standard errors in brackets, clustered at the municipality level.  *** p<0.01, ** p<0.05, * p<0.1. Results are based on self-report of credit request and access during 2013, for all the rural producers in Colombia. 
We do not present results for the specification including the partial set of controls, but the results are very similar 
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Table A5. Cross section results: Total number and value of credits granted per capita 

  Total number of credits  Total value of credits 
VARIABLES (1) (2) (3) (4) (5) (5) (7) (8) 
                  
RPO (per thousand rural inhabitants) 7.625*** 6.898*** 7.462*** 8.396*** 3.570** 3.676** 6.350** 6.218** 

 [2.663] [2.621] [2.878] [2.893] [1.763] [1.820] [2.698] [2.678] 
Rain shock (cms)  -0.001 0.002 0.000  0.001 0.002 0.001 

  [0.003] [0.003] [0.002]  [0.001] [0.001] [0.001] 
Local fiscal revenue (per capita)    -3.229** 5.343***   3.206** 2.562* 

   [1.291] [1.752]   [1.268] [1.374] 
National transfers (per capita)   36.892*** 21.320***   0.523 0.982 

   [8.515] [7.176]   [1.883] [2.205] 
Homicides (per capita)   -0.121 -1.404   0.554** 0.198 

   [0.951] [0.872]   [0.241] [0.236] 
Land quality index    -0.419    0.048 

    [0.679]    [0.137] 
Height     0.001    -0.000 

    [0.001]    [0.000] 
Distance to capital city    -0.023*    -0.004 

    [0.013]    [0.003] 
Distance to market    -0.029**    -0.003 

    [0.012]    [0.002] 
Gini Index    -10.676    0.917 

    [8.903]    [2.287] 
Poverty (UBN)    -0.234***    0.003 

    [0.053]    [0.014] 
Fiscal performance index    -0.162    0.025 
    [0.170]    [0.036] 
Public Investment/ expenditure    0.135    -0.111* 
    [0.174]    [0.061] 
Received Technical Assistance    20.372***    4.574** 

    [6.719]    [2.129] 
Commercial activity    5.428    1.977 

    [6.869]    [2.370] 
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Owns agricultural machinery    11.923    0.254 

    [7.485]    [1.988] 
Community organization member    -3.405    -4.243 

    [7.993]    [2.823] 
Medium farmers share    -22.967***    1.477 

    [7.347]    [1.845] 
Large farmers share    -3.460    10.534** 

    [16.215]    [5.051] 
Male    -5.513    -3.512 

    [11.518]    [2.594] 
Above average age    7.463    -0.717 

    [11.969]    [4.862] 
Finished primary    -69.993***    -3.062 
    [10.364]    [2.827] 
Private health     -41.386***    1.494 
    [7.689]    [2.530] 
Ethnic background    -18.193***    1.116 
    [3.699]    [1.843] 
Constant 32.062*** 33.254*** 21.849** 55.971*** 1.563*** 0.878 3.386 9.611 

 [0.999] [1.915] [8.797] [20.933] [0.334] [0.671] [2.098] [6.029] 

         
Observations 1,117 1,082 820 795 1,117 1,082 820 795 
R-squared 0.014 0.012 0.099 0.407 0.064 0.068 0.194 0.229 

Robust standard errors in brackets, clustered at the municipality level.  *** p<0.01, ** p<0.05, * p<0.1. All monetary variables in real terms. Homicides per capita in logs. Gini and poverty values correspond to 2005. 
Estimations exclude the five principal cities in the country
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Figure A1. Number of municipalities without treatment (2002-2015) 

 
 

Map A5. DD subsample municipalities 
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Table A6. Differences in means test: Municipalities in DD sample 

 

Mean 

Not in sample In sample Difference 

Local fiscal revenue (per capita) -COP 0.205 0.185  

National transfers (per capita) - COP 0.108 0.199 *** 

Homicides (per capita) (log) -8.133 -8.053  

GDP per capita (COP) 11.614 10.897  

Rural Poverty (UBN Index) 50.230 53.661 *** 

Distance to Department capital 79.293 79.600  

Total resources of credit pc 0.947 0.641 *** 

Number of credit pc 22.82 23.15  

Municipalities 569 532  

 

Figure A2. Leads and lags of treatment adoption: Total number and value of credits 

 
 

Lead and lag regressions plotted in this figure work as placebo tests, analysing whether there are significant differences in credit outcomes 

between treated and controls prior to treatment adoption (i.e. whether there are pre-existing parallel trends). They also provide information on 

the ex-post dynamics of the effects, showing in general that treatment acts over a period of time and then dissipates. 
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Figure A3. Leads and lags of treatment adoption: Total number of credits by producer 

type and source (Panel A, public credit - Panel B, private credit) 

 

Figure A4. Leads and lags of treatment adoption: Total value of credits by producer 

type and source (Panel A, public credit - Panel B, private credit) 
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