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Balancing competing development objectives in the Trifinio region of Central America: 
economic and social development and environmental protection 

 
Carlos G. Elias 

 
ABSTRACT 

 
 
This dissertation contains three related papers.  The first paper revisits the concept of 
integrated rural development and provides examples on how to design balanced 
development work programs for the Trifinio region, a small rural region shared by 3 
Central American countries.  Work programs should balance 3 development objectives: 
economic development, social development and environmental protection.  Finding a 
balance between these 3 competing objectives is difficult.  The literature of Sustainable 
Development recognizes that policy makers often fail to balance objectives while the 
Integrated Rural Development literature points out the challenges of combining the 
objectives in a manageable project.  We argue that, by focusing on identifying sources of 
economic friction and by accurately measuring tradeoffs using appropriate tools, we can 
design sound work programs.  We present a toolkit that allows policy makers to identify 
sources of economic friction, measure their drag on the economy, and prioritize these 
sources so as to reduce the frictions that slow rural development.  The toolkit contains 4 
tools to assist in program design and 1 for implementation.  GIS and building municipal 
indices of outcomes, household surveys, conjoint analysis and economic field 
experiments, are the tools that we have applied to design work programs in the Trifinio.  
In addition, balanced programs must be multi-dimensional in scope so we propose a tool 
that focuses on the institutional setup required for successful program execution.  Finally 
we make policy recommendations and suggest additional tools that may also be added to 
our tool kit.   
 
In the second paper we create municipal indices of agricultural value of production, 
personal consumption and poverty in the Trifinio region of Central America with the 
objective of using them to guide investment priorities.  Our indices synthesize 
information from the complex economic, social and geographic system of this region.  In 
this respect we depart from established practices of estimating indices—for outcomes 
such as competitiveness—that select factors and create the index by adding them up.  The 
established practice follows a normative approach because the index results from adding 
factors that should have an impact on the outcome.  In this context the index author does 
not observe the outcome or the impact of factors; and does not know the functional 
relationship between factors and outcome.  The author assumes all the information to 
create indices.  Our methodology follows a positive approach and departs from the 
established practice because we estimate the outcome and identify factors that have an 
impact on it. To do it we use household survey and municipal level data to estimate 
determinants of agricultural value of production, consumption and poverty for the 45 
municipalities in the Trifinio region.  We then show how to identify municipalities in 
greatest need, identify factors of greatest impact on the outcome, and identify 
complementary activities.  In addition we use GIS to develop a method that allows for the 
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“generation” of missing agricultural-related data by extrapolating high quality yet limited 
information from a subsection of the region to the whole.  The data generated has been 
validated in the field by agriculture experts thus confirming the legitimacy of this 
innovation.  Finally we offer policy recommendations. 
 
The final paper presents an economic model of group formation with an application to 
data collected from an agricultural credit program in western Honduras.  We formulate a 
simple theory of group formation using the concept of centers of gravity to explain why 
individuals join a group.  According to our theory, prospective members join based on the 
potential benefits and costs of group membership, and based on their perception of social 
distance between themselves and other group members.  Social distance is unobservable 
by outsiders but known by the individual: if you are in then you know who has blue hair.  
Thus, we argue that social distance helps explain preferences for group formation.  To 
test our theory we analyze data collected from members and non-members of PRODERT, 
a program that has helped create 188 “Cajas Rurales” (CRs).  Using conjoint analysis we 
test for differences in preferences between members and non-members for the main 
attributes of the CR.  We find that members and non-members exhibit similar preferences 
for the attributes of the CR; therefore non-membership is not related to supply factors.  
Using information gathered by executing field experiments, we estimate a proxy for 
social distance.  We use this proxy to run a group formation equation and find that it 
explains, along with individual characteristics, participation in the CR.  Finally we offer 
suggestions on how to balance performance and coverage in programs in which 
beneficiaries decide who joins.  Small cohesive groups may show exceptional 
performance at the cost of low coverage, and the opposite may be true.  
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I.  Introductory note 

 

1. Introduction 

The objective of this introductory note is to provide context and a roadmap to the 

papers that jointly constitute my dissertation.  The three papers are presented in the 

following order: (i) Using tools to measure tradeoffs in development programs in the 

Trifinio region of Central America; (ii) Agricultural value of production, consumption 

and poverty indices of the Trifinio: a positive approach to summarize complex economic 

relationships using GIS; and (iii) Those with blue hair please step forward: an economic 

theory of group formation and application to Cajas Rurales in Honduras.  The final note 

summarizes main findings and presents policy recommendations.  All the papers analyze 

development issues of the Trifinio region in Central America. 

The 7,541 km2 Trifinio region, is located in a mountainous region of Central 

America.  It lies in the Sierra Madre mountain range that runs northwest to southeast 

from Chiapas in Mexico, through Guatemala, Honduras and into El Salvador, see Figure 

I.1.  It includes 45 municipalities, 8 in El Salvador, 15 in Guatemala, and 22 in Honduras.  

The punto Trifinio, the point where all 3 countries meet, is located in the macizo 

Montecristo at its highest point, 7,933 feet, in a protected area of 11,984 hectares 

denominated La Fraternidad Biosphere reserve.  The total population of the region is 

about 826,000 people, with about 1/3 living in urban areas—very small towns and 

cities—and the rest in rural areas.  The largest indigenous population in the region, the 

Chorti, lives on the border between Guatemala and Honduras—Quezaltepeque, Jocotan 

and Camotan in Guatemala and Copan and Ocotepeque in Honduras.  In general 
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infrastructure and services are poor, with the road network limited to poorly maintained 

primary and secondary roads.  In this context the Trifinio Commission, the official tri-

national institution in charge of facilitating the development of the Trifinio, requested 

support to find solutions to the main problems that affect the people of the Trifinio. 

Figure I.1: Trifinio Region 

 

    Source: Comision Trinacional 2006 

The work presented in this dissertation is part the Trifinio Engines of Growth 

Project funded by the Dutch Fund BNPP, which is managed by the World Bank.  This 

project was designed to respond to the Trifinio Commission request and involved the 

following institutions IFPRI, Virginia Tech and RUTA.  This note presents a brief 

description of the Trifinio region and the project, and explains how these 3 papers 

complement each other and add value to the project. 

2. The Trifinio’s isolation and strategic value 

The Trifinio region in Central America can be best described by its isolation in 

spite of its strategic value.  Economic isolation is reflected by limited trade between 
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Trifinio neighboring communities on opposite sides of international borders, and also 

between same country communities in Trifinio and ex-Trifinio.  The consequence of 

economic isolation is that the region is less developed than ex-Trifinio communities in El 

Salvador, Guatemala and Honduras, and the economic base is poor and limited to 

agricultural production, most of which is consumed rather than sold.  Trifinio 

communities are also institutionally isolated because municipal governments have 

received very little attention and support from respective central governments due to a 

Central American tradition of highly centralized decision making power in the capital 

cities.  For this reason the majority of people that live in the Trifinio Region are poor and 

do not have access to opportunities that would allow them to climb out of poverty such as 

schools, health programs, an established infrastructure system, or an effective legal 

system.  However, the Trifinio region’s strategic value to all 3 countries is related to its 

location and perhaps more importantly to its water resources and environmental diversity.   

Because of its strategic location most international trade between the 3 countries 

passes through the Trifinio.  Table I.1 shows the level of trade between Trifinio countries.  

In all cases Trifinio trading partners represent the second most important partner after the 

US—El Salvador and Honduras export 24% and Guatemala 19% of their total exports to 

their Trifinio trading partners.  The goods and services traded between Trifinio countries 

include coffee, sugar, maquila-produced-goods, among a multitude of other items.  

Moreover a large amount of trade from Nicaragua and Costa Rica also passes through the 

region on its way to Mexico and the US.  However almost all goods that pass through the 

Trifinio are in transit from their country of origin to regions outside the Trifinio, and as 

such, the gains from trade skip the Trifinio with the exception of some minor leakages 
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related to restaurant services and border crossing income due to corrupt practices at 

international borders.  Unfortunately, the Trifinio is also on the migration route of poor 

Central Americans moving to Mexico and the US hoping to find better jobs; and recently 

as a result of strong efforts to suppress drug trafficking elsewhere, the Trifinio is 

becoming a region also known for poor police presence that allows the existence of 

profitable drug trade into North American markets. 

Table I.1: Trade flows between Trifinio countries 

 
Trifinio Commercial Trade in 2006 (US$ million) 

 
Exports from (column) to (row) 

 
El Salvador Guatemala Honduras USA 

El Salvador x 631  278  2,712  

Guatemala 469  X 183  4,115  

Honduras 405  482  x NA 

USA 1,980  2,782  NA x 

Total exports 3,707  6,013  1,929  1,036,635  
Source: World Trade Organization and Central Banks of El Salvador and 
Guatemala. 
 

However, the largest strategic value of the Trifinio rests in its water resources and 

biodiversity.  The region is the source for the three largest rivers of El Salvador, 

Honduras and Guatemala: Lempa, Motagua, and Ulua respectively.  The Lempa river, in 

particular, is of strategic importance.  The Lempa basin in the Trifinio includes 7 lakes 

and 4 dams, including lake Guija that powers Guajoyo hydroelectric.  In addition the 

Lempa river also provides water for the following hydroelectric plants: Central Cerron 

Grande, 5 de Noviembre, and 15 de Septiembre.  The Lempa hydroelectric plants 

produce over 430 MW per year or about 50% of total demand for electricity in El 

Salvador.  Plans for adding power generating plants are being developed both in 

Honduras and El Salvador.  The largest one in the planning process is to build the 
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Cimarron dam in Santa Rosa Guachipilin, Agua Caliente and Citala in El Salvador.  If 

built it may generate as much as 243 MW, and the dam may affect over 530 km2 

(Comision Trinacional del Plan Trifinio and Banco Interamericano de Desarrollo 2005).  

The Lempa river irrigates over 14,000 ha, and provides 100% of the water for San 

Salvador, about 174 million m3 per year.   

Water quality and production are closely linked to biodiversity in the Trifinio.  

Without a healthy and diverse environment water quality degrades.  Deforestation is the 

biggest problem in the Trifinio and poses a real threat to one of the few cloud forests left 

in Central America.  This unique area hosts many species of birds and plants that can 

only be found in these environments.  Forests are threatened by excess logging by poor 

families in the region, which is compounded by the negative effects of excessive use of 

pesticides and fertilizers.  As a result, in the Trifinio we witness a perverse cycle of 

poverty and environmental degradation. 

The impact on water quality and the ever increasing demand for water for energy 

generation, irrigation and human consumption may potentially result in real friction 

between the Trifinio countries as they cannot meet their water needs.  Thanks to the 

foresight of the governments of these countries in the early 70s this potential problem has 

not grown into a serious confrontation.  Several Trifinio agreements, resulting in the 

creation of the Trifinio Commission, have served the objective of diffusing confrontation 

between these countries.  The following section presents the history and role of the 

Trifinio Commission.   

3. The Trifinio Plan and the Trifinio Commission 
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The challenges of this region have been recognized by the national governments 

of the Trifinio and there is political will to address the problems.  Efforts during the 

1970s focused on the protection of the biodiversity within the cloud forest of the macizo 

Montecristo and the punto Trifinio.  From the beginning representatives from each 

country recognized the need to jointly manage the natural resources of the region in a 

context of political and economic integration.  As such the Trifinio process helped not 

just to integrate the region, but also the integration process of Central America and the 

peaceful resolution of conflicts, such as the 1969 war between Honduras and El Salvador.  

The Plan Trifinio, presented in 1988, is the first tangible result of integration efforts.  The 

plan’s objectives were to improve the well being of the population, improve 

infrastructure, and improve coordination between the 3 countries.  The first plan resulted 

in a number of projects designed to facilitate economic growth, improve infrastructure, 

and foster social and institutional development.  But the most important result was the 

creation of the protected area of Reserva de la Biosfera de la Fraternidad that includes 

the cloud forest that surrounds the macizo Montecristo and the agreement to protect it as 

one unit belonging to the 3 countries.    

As a direct consequence of the evaluation of the work program since 1988, the 

Trifinio Plan was revised in 1992 to focus on: sustainable growth, social development, 

integration and environmental protection.  As during the previous years the new plan 

provided an umbrella for the design and execution of a number of projects that included, 

among others, a pilot development project to integrate the region and protect the 

remaining forests; reforestation and sustainable use of forests; and a large project to 

protect the Lempa river basin.   
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The next 2 revisions of the Trifinio Plan came in 1997 and 2004.  In 1997 the plan 

was revised to recognize that the Trifinio region is one indivisible ecological region that 

should be managed jointly by the 3 countries.  Moreover it creates the Trifinio 

Commission, led by the Vice Presidents of each country, and creates an executive board 

to manage day to day operations.  This plan was ratified by the Congresses of each 

country, and set the stage for the formal development of joint work programs for the 

region.  In 2004 the plan was revised to emphasize the objectives of integration, wealth 

creation, and environmental protection, and to propose 4 areas of concentration: (i) 

sustainable growth; (ii) social and human development; (iii) trans-border cooperation 

between national and municipal authorities; and (iv) environmental protection.  As in 

previous years, the plan also provided the necessary background for the design and 

development of many programs within the Trifinio.   

However, the barriers for the development of the region are formidable.  

According to the Trifinio Commission the key is to break the vicious cycle of poverty-

environmental degradation that characterizes the socio-economic dynamic of this region.  

This is not an easy task and it requires identifying needs and designing and executing 

programs accordingly.  To guide the decision making process the Commission needs an 

approach to analyze the complex economic system of the region and prioritize 

investments.  In 2006 the Commission, for the first time, formally prepared a work 

program to complement the Trifinio Plan of 2004.  This work program was labeled 

“Agua sin Fronteras”—water without borders—and presents specific activities to achieve 

intermediate and final development targets (Comision Trinacional del Plan Trifinio 

2006).  The work program uses water’s strategic value to the 3 countries as a unifying 
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theme, and it also seeks to narrow the work program in the short run to focus on few yet 

important development targets.   

The Trifinio Commission acknowledges that in the past the long list of projects 

and programs executed lacked a common vision and final destiny.  Although each 

individual project was sound, considered jointly they did not have significant 

development impact.  The Commission needs to concentrate efforts and focus on what is 

feasible and most relevant in the short-run.  A key problem in analyzing development 

impact is the lack of primary and secondary information about the region.  Most projects 

executed did not collect data for baselines, and therefore measuring impact is extremely 

difficult in most cases.  The Trifinio Commission, therefore, requested support from 

RUTA and the World Bank to help them prepare a diagnostic of the development issues 

of the region, identify and measure priorities, define baselines, and provide policy 

recommendations on moving forward.  The Engines of Growth Project was the response 

to the Trifinio Commission’s request. 

4. The Engines of Growth Project  

The project was designed to respond to the needs of the Trifinio Commission and 

focus on how to promote regional integration and how to increase household well-being 

in an environmentally sustainable manner.  A key issue of interest to the Commission is 

the participation of the poor in the integration and economic development process, and 

how the poor, which are the majority of the people in the region, may benefit from 

policies and programs. 

To achieve these objectives the project analyzes development issues from a 

regional, community and household perspective.  At the regional level the project was 
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designed to identify key sectors and their impact on the geographic distribution of 

production, employment and income distribution.  At the community level the project 

analyzes how to empower communities and enable to get ahead by understanding the 

institutional issues they face, such as legal and financial, and by analyzing how to 

facilitate the development of profitable activities.  At the household level the project 

concentrates on key economic sectors and on finding out who can participate and 

identifies barriers to participation and investments needed to overcome these barriers.  

These barriers may include regional barriers, location-specific barriers, and household-

specific barriers. 

A final objective of the project is to build the capacity of the Trifinio Commission 

and local governments to utilize the results of the analysis for priority setting and 

definition of work programs.  

To fulfill this ambitious agenda the project includes 7 analytical components: (i) 

an institutional analysis of the region and the Commission, with emphasis on incentives 

for integration, municipal powers, and coordination efforts; (ii) the creation of a 

Geographic Information System (GIS) for the Trifinio to use in the identification of areas 

with greater agricultural potential, measuring road infrastructure needs, and analyze 

poverty and other social issues, among others; (iii) the creation of a Social Accounting 

Matrix (SAM) to measure the impact of interventions in production, employment and 

income distribution in Trifinio sub regions; (iv) the execution of a household survey to 

provide a baseline for the region and to analyze livelihood strategies at the household 

level; (v) the execution of a value chain analysis of key sectors identified by the 

Commission: vegetables, basic grains, dairy products and tourism with the objective of 
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identifying barriers to growth; (vi) the execution of choice experiments for conjoint 

analysis to measure preferences of beneficiaries for attributes of development programs 

and execution og economic experiments in the field to measure interpersonal relations 

using trust and dictator games; and (vii) the creation of a tool kit to put together all the 

previous components in a format that may be used by decision makers in the definition of 

priorities for work programs in the region.  The project also included the organization of 

several workshops to present partial results, receive comments and suggestions, and 

present final results. 

This dissertation includes analysis that results directly from 3 components of the 

project: component (vii) took kit, component (ii) GIS, and component (vi) conjoint 

analysis and economic experiments in the field.  The next section presents our approach 

to development, and the last section is a road map to reading these 3 papers and how they 

fit in the project. 

5. Guiding principles and the reason for the title in this dissertation 

Subjacent to the analysis presented in this dissertation is the sustainable 

development approach of seeking balance between development objectives: decision 

makers in small rural areas should focus on programs that impact economic development, 

facilitate social and community development, and preserve the environment.  These 

objectives are not incompatible but must be carefully balanced: 

• Without economic growth, long-term social development is not feasible 

• Without social development, economic growth does not provide equal 

opportunities to all 
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• If the environment is irreparably damaged, both economic and social progress will 

be unsustainable 

In order to balance the varying objectives of development, we must determine the 

sources of friction that prevent achieving these objectives.  Accordingly, we need to 

identify, measure, and prioritize sources of friction in an economic system.  Friction add 

costs to the economic system--the economic system broadly defined as firms, markets, 

households, municipal governments and other institutions that interact in a complex 

dynamic system of transactions.  Friction is responsible for inefficiencies in markets and 

results in non-competitive outcomes.  Therefore sources of friction inhibit growth in 

different ways and the identification of investment priorities can be improved with more 

information on the drag exerted by each source of friction.  Sources of friction in rural 

areas include infrastructure, institutions and the political process, and natural and human 

assets.  Moreover, the cost of friction is likely to be unevenly distributed and to affect 

poor households more than the rest of the population.   

6. Roadmap to the 3 papers 

The three papers are presented in the following order: (i) Using tools to measure 

tradeoffs in development programs in the Trifinio region of Central America; (ii) 

Agricultural value of production, consumption and poverty indices of the Trifinio: a 

positive approach to summarize complex economic relationships using GIS; and (iii) 

Those with blue hair please step forward: an economic theory of group formation and 

application to Cajas Rurales in Honduras.  It is appropriate to use the analogy presented 

in the first paper to explain the order of these papers.  Maps with large scales present 

aggregated information that displays an overview of the whole but lack details.  Maps 
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with small scales display detailed information of an area without providing a view of the 

whole.  The first paper gives a “big picture” overview of the main development issues of 

the Trifinio, and presents an example of how to use the tool kit to design a poverty 

reduction program.  This paper also develops the concept of balance between competing 

development objectives, which inspired the title of this dissertation, using the literature of 

sustainable development and integrated rural development.  The second paper provides 

more detail at the municipal level about agricultural value of production, per capita 

consumption, and household poverty.  Finally the last paper provides even more detail 

about individual preferences for the attributes of PRODERT, a program that facilitates 

the development of financial intermediation in rural Honduras in the context of a 

multidimensional approach.  The following paragraphs include the abstract of each paper 

and the linkages between these papers and all the components of the project. 

Component (vii) of the Engines of Growth Project: Using tools to measure 

tradeoffs in development programs in the Trifinio region of Central America.  This paper 

revisits the concept of integrated rural development and provides examples of how to 

design balanced development work programs for the Trifinio region.  Work programs 

should balance 3 development objectives: economic development, social development 

and environmental protection.  Finding a balance between these 3 competing objectives is 

difficult.  The literature of Sustainable Development recognizes that policy makers often 

fail to balance objectives while the Integrated Rural Development literature points out the 

challenges of combining the objectives in a manageable project.  This paper argues that, 

by focusing on identifying sources of economic friction and by accurately measuring 

tradeoffs using appropriate tools, we can design sound work programs.  The paper 
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presents a toolkit that allows policy makers to identify sources of economic friction, 

measure their drag on the economy, and prioritize these sources so as to reduce the 

frictions that slow rural development.  The toolkit contains 4 tools to assist in program 

design and 1 for implementation.  GIS and building municipal indices of outcomes (using 

information from components (ii) and (iv) of the project), household surveys (using 

information from components (i) and (iv) of the project), conjoint analysis and economic 

field experiments (using information from component (vi) of the project), are the tools 

that we have applied to design work programs in the Trifinio.  In addition, balanced 

programs must be multi-dimensional in scope so we propose a tool that focuses on the 

institutional setup required for successful program execution (using information from all 

the components but specially (i)).  Finally the paper makes policy recommendations and 

suggests additional tools that may also be added to the tool kit.  In particular the tool kit 

should include SAM and value chain analysis (components (iii) and (v) of the project).  

At the time of writing this paper these components did not have concrete results that 

could be added to the analysis. 

Component (ii) of the Engines of Growth Project:  Agricultural value of 

production, consumption and poverty indices of the Trifinio: a positive approach to 

summarize complex economic relationships using GIS.  This paper presents municipal 

indices of agricultural value of production, personal consumption and poverty in the 

Trifinio region with the objective of using them to guide investment priorities.  The 

indices synthesize information from the complex economic, social and geographic system 

of this region.  The methodology follows a positive approach because we estimate the 

outcome and identify factors that have an impact on it.  To do so we use household 
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survey and municipal level data to estimate determinants of agricultural value of 

production, consumption and poverty for the 45 municipalities in the Trifinio region 

(components (i) and (iv) of the project).  We then show how to identify municipalities in 

greatest need, identify factors of greatest impact on the outcome, and identify 

complementary activities.  In addition we use GIS to develop a method that allows for the 

“generation” of missing agricultural-related data by extrapolating high quality yet limited 

information from a subsection of the region to the whole.  The data generated has been 

validated in the field by agriculture experts thus confirming the legitimacy of this 

innovation.  Finally the paper offers policy recommendations. 

Component (vi) of the Engines of Growth Project: Those with blue hair please 

step forward: an economic theory of group formation and application to Cajas Rurales in 

Honduras.  This paper presents an economic model of group formation with an 

application to data collected from an agricultural credit program in western Honduras.  

We formulate a simple theory of group formation using the concept of centers of gravity 

to explain why individuals join a group.  According to our theory, prospective members 

join based on the potential benefits and costs of group membership, and based on their 

perception of social distance between themselves and other group members.  Social 

distance is unobservable by outsiders but known by the individual: if you are in then you 

know who has blue hair.  Thus, we argue that social distance helps explain preferences 

for group formation.  To test our theory we analyze data collected from members and 

non-members of PRODERT, a program that has helped create 188 “Cajas Rurales” 

(CRs).  Using conjoint analysis we test for differences in preferences between members 

and non-members for the main attributes of the CR.  We find that members and non-



15 
 

members exhibit similar preferences for the attributes of the CR; therefore non-

membership is not related to supply factors.  Using information gathered by executing 

field experiments, we estimate a proxy for social distance (component (vi) of the project).  

We use this proxy to run a group formation equation and find that it explains, along with 

individual characteristics, participation in the CR.  Finally we offer suggestions on how 

to balance performance and coverage in programs in which beneficiaries decide who 

joins.  Small cohesive groups may show exceptional performance at the cost of low 

coverage, and the opposite may be true. 

7. Concluding remarks 

As of September 2008 the Engines of Growth project is in the final stages of 

execution.  The Trifinio Commission has received and is studying the partial results 

presented, and is planning next steps.  A key next step is to strengthen the capacity of the 

institution to plan, execute, monitor and evaluate the execution of work programs.  This 

issue, along with complementary policy recommendations, is presented in the final note 

of this dissertation package.  
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II.  Using tools to measure tradeoffs in development programs in the Trifinio 

region of Central America1 

1. Introduction 

The majority of the 700,000 people that live in the Trifinio Region—an area that 

includes Guatemala, Honduras and El Salvador—are poor and do not have access to 

opportunities that would allow them to climb out of poverty such as schools, health 

programs, an established infrastructure system, or an effective legal system.  Their unique 

environment is rich in biodiversity and water resources—being the source for the three 

largest rivers of El Salvador, Honduras and Guatemala: Lempa, Motagua, and Ulua 

respectively.  The challenges of this region have been recognized by the national 

governments of the Trifinio and there is political will to address the problems.  Efforts 

since the mid-1980s to advance the development agenda of the region included the 

creation of the Trifinio Commission to coordinate efforts.  The barriers for the 

development of the region are formidable and according to the Trifinio Commission the 

key is to break the vicious cycle of poverty-environmental degradation that characterizes 

the socio-economic dynamic of this region.  This is not an easy task and it requires 

identifying needs and designing and executing programs accordingly.  To guide the 

decision making process the Commission needs an approach to analyze the complex 

economic system of the region and prioritize investments.  This paper provides this 

approach. 

We present our approach by showing how to design and execute balanced 

development work programs in rural areas.  We are interested in identifying, quantifying 

                                                
1 Dr. Jeffrey Alwang co-authored this paper. 
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and prioritizing “sources of economic friction” that slow the sustainable development of 

the region.  Common characteristics of the economic system that hamper development 

include poor institutions, infrastructure and services, among others.  When the friction 

decreases, development will accelerate. Development, in this context, implies 

harmoniously advancing 3 objectives: economic development, social development and 

environmental protection.  We complement this theoretical framework, a subjective 

exercise, with the design of a work program for the Trifinio using tools that measure 

tradeoffs between investments, an objective exercise.   

This paper is organized as follows: the first section reviews theories of sustainable 

development and integrated rural development.  Then we present our approach and tools 

for designing and implementing a project. The design tools are: GIS and building 

municipal indices of outcomes, household surveys, conjoint analysis and economic field 

experiments.  The implementation tool refers to the institutional set-up required to 

successfully execute projects. Using examples from the Trifinio we show how to use 

these tools to prepare and execute a work program.  Finally, we offer policy 

recommendations and suggest additional complementary tools that will improve the 

quality of the analysis and proposals. 

2. Sustainable development and rural integrated development   

This section discusses two concepts that we will use to present our approach to 

regional development: sustainable development and integrated rural development.  

Sustainable development proposes that development is not a single-objective endeavor, 

and integrated rural development suggests that project design and execution should be 
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multidimensional in scope.  As such these 2 concepts are complementary and point to 

designing and executing multidimensional development programs and projects.   

From a historical perspective the literature of sustainable development highlighted 

the need to include the environment in the analysis and design of development programs.  

One could argue that sustainable development literature has existed since Malthus 

published his treatise on the dangers of overpopulation.  More recently, however, 

development economists switched their focal point from increased economic efficiency to 

improved income distribution and social efficiency.  It is at this point that integrated rural 

development became popular because it incorporated a variety of objectives into a single 

development project.  From then it was a short step to include environmental issues in the 

equation (Dasgupta and Maler 1990).  Awareness of environmental issues had been a 

constant but free-standing aspect of development economics from the 1970s but was not 

truly incorporated into economic planning until the 1980s  (Perrings 1991).  At this point 

the third side of the development triangle was added and sustainable development began 

its ascendance in economic policy planning (Solow 1986).   

Designing a policy of sustainable development requires finding a balance between 

3 competing objectives: economic development, social development and environmental 

protection as presented in Figure II.1.  In practical terms sustainable development 

recommends that practitioners consider the environmental impact of policies and 

activities (Munasinghe, 1993).  It emphasizes that sustainability applies to all 3 

objectives: (i) for economic development it means maximizing income flows while 

maintaining stocks of capital at the same level; (ii) for social development it means 
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stability of social networks; and (iii) for the environment it means stability of biological 

and physical systems.   

An integral part of sustainable development is to identify and measure negative 

externalities.  Examples include the quantification of environmental costs of production 

in national accounts, or the use of contingent valuation and shadow prices in project 

analysis.  Finally, sustainable development also highlights the dichotomy of short-term vs 

long-term in the analysis of impact of development programs.  It reminds us to look 

beyond short-term benefits and consider long-term negative externalities.   

If sustainable development provides a framework for the conceptualization of 

development programs, integrated rural development provides a blueprint for designing 

and executing multidimensional development projects.  Integrated rural development 

(IRD) has been a popular approach, in a variety of formats, for many development 

institutions since the 1970s.  IRD’s predecessors can be found in the community 

development movements of the post WWII period.  These movements were intended to 

create “self-reliant communities with an assured sense of social and political 

responsibility” (Holdcraft 1978, p.10).  After nearly two decades of expansion, the 

community development paradigm fell into disfavor as opponents pointed to its failure to 

improve standards of living for the rural poor (Korten 1980).  As crop failures intensified 

the 1960’s food scarcity, agricultural production became the focal point of development 

programs.  

The original impetus came as development specialists concluded that it was not 

possible to enhance the quality of life in rural communities by addressing concerns 

individually.  After years of consistent underperformance from rural development 
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projects, policy advisors concluded that a more “inclusive” approach was required.  

Communities would not benefit from projects that focused solely on their economic 

needs because they were lacking in so many other areas.  Since the necessary conditions 

for rural development included infrastructure, education, and health, projects needed to 

include these areas as well. Unfortunately, these approaches neglected to consider the 

difficulty of coordinating efforts amongst the various government agencies.  As a result, 

many unwieldy projects that required several different ministries to work together were 

no more successful than their predecessors single-objective projects.  By the end of the 

1980s, therefore, IRD was no longer a focal point of development projects.   

3. Our theoretical approach: (i) balancing objectives, (ii) focusing on economic 

friction and (iii) measuring economic tradeoffs  

We subscribe to the theoretical presentation of balance between development 

objectives of the literature on sustainable development summarized in Figure II.1.  

Decision makers in small rural areas should focus on programs that impact economic 

development, facilitate social and community development, and preserve the 

environment.  These objectives are not incompatible but must be carefully balanced: 

• Without economic growth, long-term social development is not feasible 

• Without social development, economic growth does not provide equal 

opportunities to all 

• If the environment is irreparably damaged, both economic and social progress will 

be unsustainable 

In order to balance the varying objectives of development in an efficient manner, 

we must determine the sources of friction that prevent achieving these objectives.  
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Accordingly, we need to identify, measure, and prioritize sources of friction in an 

economic system.  Friction can be viewed as a broader version of transaction costs. We 

borrow Kenneth Arrow’s (1970, p.60) definition “transaction costs are costs of running 

the economic system” and define the economic system broadly as firms, markets, 

households, municipal governments and other institutions that interact in a complex 

dynamic system of transactions.2  Friction is responsible for inefficiencies in markets and 

results in non-competitive outcomes.  Therefore sources of friction inhibit growth in 

different ways and the identification of investment priorities can be improved with more 

information on the drag exerted by each source of friction—sources of friction in rural 

areas include infrastructure, institutions and the political process, and natural and human 

assets.3 Moreover, the cost of friction is likely to be unevenly distributed and to affect 

poor households more than the rest of the population because the poor have fewer assets 

and more liabilities—i.e. land and lack of education respectively.   

Finally, to achieve balanced and efficient development, planners need to measure 

both the sources of friction and the tradeoffs between development programs.  We argue 

that measuring tradeoffs using appropriate tools should guide investment priorities.  By 

identifying and measuring economic friction using relevant tools, we prioritize 

investment by focusing on tradeoffs between objectives.  The need for reliable data is an 

integral part of our approach.  Accordingly, our goal is to collect quality data from 

                                                
2 See Williamson 1985 for a comprehensive review of transaction costs. 
3 Arrow (1970) classifies sources of transaction costs: (i) exclusion costs, i.e. the cost to exclude 
non-buyers; (ii) information costs, i.e. the cost knowing the transaction terms; and (iii) costs of 
disequilibrium, i.e. the costs in the economic system related to inefficiencies of a non-
competitiveness state.  Consistently with the approach in those days all the transaction costs 
related to the location of economic activity are not clearly defined and implicitly include in one of 
these 3 classifications. 
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primary and secondary sources and use it to generate the kind of information that 

facilitates implementing our recommendations.   

4. Tool-kit for the Trifinio region 

This section discusses the tools used to guide the investment priorities in the 

Trifinio region in Central America.  We want to begin our presentation by emphasizing 

the need to balance objectives, using the Trifinio Commission as an example.  The 

Trifinio Commission was created to facilitate the integration of El Salvador, Guatemala 

and Honduras with a primary focus on protecting the environmental assets of the tropical 

forest in and around the macizo Montecristo, and related water sources critical for the 

population of these countries.  In 1987 the 3 countries created the protected area La 

Fraternidad, which includes restricted forests areas and buffer zones.  The emphasis on 

environmental issues came at a cost for the peoples of the region: in general their 

economic activity and social development lags behind the rest of the population.  

Moreover, lack of attention to economic and social development have had negative 

consequences on environmental protection—i.e. poor farmers use primarily wood for 

cooking, pervasive use of pesticides, and social waste impact on water quality. 

The Trifinio commission now pursues a broader development agenda convinced 

that their single focus on the environment was counterproductive.  Linkages between 

economic development, social development and the environment are easy to envision in 

the Trifinio, a rural area in which agriculture is the main productive sector.  For this 

reason the Trifinio Commission realized that a single focus on the environment did not 

guarantee a positive environmental outcome.  Attention to non-environmental objectives 

became a key ingredient to protect the environmental assets of the region.   
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In this context, defining priorities requires identifying and measuring sources of 

friction and tradeoffs.  Various tools measure different sources of friction.  It is 

appropriate to use an analogy of maps and scales to describe our tools.  Maps with large 

scales present aggregated information that displays an overview of the whole but lack 

details.  Maps with small scales display detailed information of an area without providing 

a view of the whole.  Some tools can give us an overview of the region and its issues, 

others then zoom in for in depth analysis of key issues and, finally, others indicate how to 

implement the program.   

Municipal indices of outcomes and GIS.  For this large scale view, we build 

municipal indices of agricultural value of production, personal consumption and poverty 

in the Trifinio region of Central America. The indices are constructed by linking 

secondary data and household surveys in a GIS dataset with the objective of using them 

to guide investment priorities (Elias and Alwang 2008).  These indices synthesize 

information from the complex economic, social and geographic system of the 45 

municipalities of this region.  Each index is built by determining the impact of factors on 

the outcome.  Therefore the difference between any of these indices reflects how much 

more, or less, one municipality compares to another for any of the 3 outcomes: 

agricultural production, personal consumption or poverty.   

How to use these indices and factors?  First: to determine priorities—each index 

can be used to determine which municipalities should be targeted first.  Second: to design 

a program with the greatest probability of success—the relative effects of the factors 

allow decision makers to create a more effective program.  Third: to design a balanced 

program—these indices and the factors that affect them can be used to design 
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complementary components of a development program.  These might include economic 

development and social development when investing in schooling, or economic 

development and environmental protection when investing in forest protection.    

As an example we will focus on poverty reduction for the Trifinio.  Table II.1 

presents guidelines to develop a work program for reducing poverty in the poorest tercile 

of municipalities in the Trifinio.  The guidelines indentify the objective of the program, 

the targeted municipalities, the primary and secondary activities and their ex-ante impact 

on poverty reduction.  Finally the table presents risks.  The program focuses on irrigation 

because the main result from applying our tools is the key role that irrigation plays in the 

Trifinio.  Links between agricultural production, personal consumption, and poverty 

explain the impact of irrigation and highlights the importance of agriculture to the 

Trifinio.  Complementary activities that reduce poverty are potable water coverage and 

diversification of agricultural production. 

We should clearly emphasize that these guidelines help prioritize places and 

activities but do not replace project’s due diligence.  Due diligence, in this case, would 

involve collecting additional primary data in the selected municipalities to define 

baselines and further analyze the municipal level issues, such as socio, economic, 

environmental, that will be relevant for project design.  Moreover, due diligence will 

involve the analysis of politics and institutions that play a central role in designing and 

executing a development program (see following section on Implementation: revisiting 

IRD).   

Household survey.  Using our map/scale level of analysis analogy we now change 

the scale to a smaller one because we need to understand livelihood strategies at the 
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household level and more specifically how assets and investments in assets impact 

household well-being (Alwang, Elias and Jansen, 2008).4  We use an asset based 

approach with data collected in household surveys to focus on how to promote economic 

growth and poverty reduction by identifying the asset mixes necessary for broader 

participation in economic opportunities.   

According to the asset base approach, assets, together with the context (including 

the policy and institutional environment), influence behavior, and all these affect ultimate 

outcomes (Siegel and Alwang, 1999).  Behavior refers to household responses to existing 

asset bases and the context; these responses include asset allocation, such as labor use 

decisions and investments for the future.  In rural areas, household responses to the 

context include short and longer-term decisions about use of agricultural lands, 

dedication of existing family labor to on- and off-farm activities, and longer-term 

investments in human capital through participation in schooling.  Livelihood strategies 

and investment decisions influence the future household asset position and determine 

static levels of well being.  With this information decision makers can plan investments 

to enhance the viability of specific sectors or target individual household types for asset-

strengthening programs.   

                                                
4 The primary data source for the household analysis is the IFPRI/Virginia Tech/Trifinio 
Commission’s comprehensive survey of 493 rural households, conducted in November-December 
2007.  The household survey includes 11 modules covering housing attributes, social capital, 
household composition, consumption expenditures, income sources and employment, physical 
and financial assets, farm assets and farming practices.  The survey was stratified by three zones 
of production and urban/rural location .  It is representative at these strata, but not by country 
within each stratum.  A complete description of the data is found in ESA (2008). The household 
data were augmented with data from a community questionnaire and using the Trifinio 
geographical information system (TSIG).  For example, the household survey data were geo-
referenced and the TSIG was used to generate information on travel time and distances to key 
infrastructure such as markets and municipal centers. 
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Following on our previous focus on poverty reduction in the municipal index 

example we now briefly present our complementary analysis at the household level.  

Table II.2 summarizes complementary guidelines for a poverty reduction program based 

on the analysis of the household survey.  These guidelines reflect the main findings of the 

survey.  Firstly, asset ownership is closely related to household poverty and well-being 

status in the Trifinio.  Poor households have larger family sizes, are far more likely to be 

headed by a female or be indigenous, than non-poor households.  Therefore differences in 

physical asset ownership between poor and non-poor households conform to 

expectations: poor households are worse off along many economic dimensions.  Second, 

the poor live in rural areas.  Third, education of the household head, especially secondary 

education, is strongly related to household well-being.  Education alone, however, is not 

likely to have as strong an impact on the lower portions of the well-being distribution 

because many of these households lack complementary assets.  Fourth, land ownership is 

an important determinant of well-being.  Fifth, access to markets also is an important 

determinant of well-being.   

Conjoint analysis.  The next 2 tools use an even smaller map scale to focus on 

characteristics of individuals that are difficult to observe ex-ante such as their preferences 

for components or attributes of development programs.  As mentioned before, program 

design requires measuring tradeoffs.  A simple example would be to measure preferences 

for a road improvement program compared to an agricultural extension program.  In this 

section we present an example of program design by using conjoint analysis to measure 

preferences for the attributes of PRODERT Honduras, a program that is facilitating the 

creation of micro credit institutions, or Cajas Rurales (CR).   
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We use conjoint analysis to measure beneficiaries’ preferences for the following 4 

attributes of the CR: (i) participation in periodic meetings to discuss CR management 

issues; (ii) free non-financial services such as agricultural extension services; (iii) 

collateralize loans; and (iv) forced savings.  To perform conjoint analysis we needed to 

execute choice experiments. In the choice experiments we show participants 2 

alternatives, with each alternative including a combination of attributes of the CR. The 

participant then chooses her preferred alternative. With these results we can identify 

participant preferences for the attributes of the CR—for a detailed description see Elias 

and Alwang, 2008.  The goal of this experiment was to determine if a different set of 

program attributes might increase PRODERT’s coverage among the rural poor.  

Coverage is a key issue for PRODERT because only about 25% of total potential 

beneficiaries participate in the program.  To expand its services PRODERT needs to 

know how to make this program more appealing to potential beneficiaries, and one way 

to do so is to understand the differences in preferences between members and non-

members of the CR for the attributes of the program.  Conjoint analysis revealed that 

individuals with less education, income and assets, have a strong preference for not 

pledging their fixed assets as collateral when borrowing.  This group also exhibited 

strong preferences for non-financial services.  Therefore potential beneficiaries of the 

program have to decide which they value more: to join and receive non-financial services 

or not to join because they do not feel comfortable pledging their assets as collateral.   

This key finding sheds light on the difficulties of project design.  Anecdotal 

evidence suggests that very poor farmers are extremely reluctant to pledge any assets as 

collateral.  The reason is that they are not willing to trust their most valuable, and limited, 
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asset because any risk is too high when you own so little.  An additional reason is lack of 

education and understanding of how collateral works and in gauging the real risk vs. the 

real benefits of the transaction.  Our results confirm this anecdotal evidence and also they 

also show that poor farmers do value non-financial services.  PRODERT could use these 

results to fine tune its program by introducing lending terms that allow for collateral-free 

loans at higher interest rates as an option for increasing CR coverage.  Similarly, 

including additional non-financial services may also induce people to join the CR.   

Social distance and economic field experiments.  In addition to measuring 

preferences for program attributes, we are also interested in understanding and measuring 

the interpersonal dynamics of beneficiaries as they participate in development programs.  

The successes and failures of development programs may be influenced by these 

dynamics, especially in the case of Sustainable Development and IRD style programs, 

which emphasize local participation.  In the Trifinio we used information collected from 

executing trust and dictator games to elicit measures of social distance and explain group 

formation of the CR.   

We wanted to study how social distance influenced participation in CRs.  We 

formulated a simple theory of group formation using the concept of centers of gravity to 

explain why individuals join a group.  According to our theory, prospective members join 

based on the potential benefits and costs of group membership, and based on their 

perception of social distance between themselves and other group members.  Social 

distance is unobservable by outsiders but observable to the individual and we argue that 

social distance helps explain group formation.   
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We use the concept of social distance (defined as “the degree of reciprocity that 

subjects believe exist within social space”) to account for the effect of “others” on the 

individual’s decision to join a group.  In the context of group formation social distance is 

inherited and at any point in time there will be a completely-defined set of social 

distances from any individual to the rest of people in the community.  Our results showed 

that measures of social distance did explain group formation (Elias and Alwang, 2008).   

Beneficiaries’ self-selection in the context of project execution, therefore, may 

result in the formation of small groups especially if the conditions for group membership 

require a strong individual commitment.  Combining self-selection and great commitment 

by beneficiaries may result in successful programs that function as intended but that 

exhibit low coverage—as is the case for PRODERT.  Relaxing the demands imposed by 

program attributes may increase coverage, but will also lower the cohesiveness of the 

group.   

This tool provides guidance for poverty reduction program design in the Trifinio. 

If potential beneficiaries decide to join the program based, in part, on group membership 

and who organizes the groups, then significant participation may require several groups 

rather than one large one.  Finally, these economic field experiments and the concept and 

measurement of social distance can serve other purposes.  For example, a “social 

distance” baseline may be useful for programs that require, or attempt to, increase social 

capital.  Moreover this concept and applications may be very useful for the evaluation of 

development programs.   

Implementation: revisiting integrated rural development.  With this final tool we 

shift the focus from design to implementation.  We have emphasized that programs 
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should identify and measure sources of friction and to do so we presented tools that 

measure sources of friction in design.  We now want to emphasize that equal attention 

should be given to how to reduce sources of friction in program implementation. 

Development programs for small rural areas need to be multidimensional in scope 

to achieve balanced objectives.  This is a direct consequence of our theoretical approach 

and our focus on economic friction.  Table II.3 provides our final example of a poverty 

reduction program in the Trifinio that includes many complementary components.  This 

program takes into account the large scale analysis of municipal indices (Table II.1) and 

the recommendations of the smalle scale household survey (Table II.2).  Note that this 

program includes 3 components: agricultural extension, adult education and potable 

water and many interrelated activities.  What is the most efficient approach to implement 

such a complex program?  We offer an answer that involves revisiting integrated rural 

development.   

Multidimensional development programs need an integrated approach in the 

design and implementation to function efficiently.  The failures of the past were related to 

coordination efforts between many actors.  In the Table II.3 program, for example, the 

actors would include the Ministry of Agriculture, for the extension component, the 

Ministry of Education, for the adult education component, and the Ministry of Public 

Works, for the potable water component.  The Ministry of Finance might have a role as 

the financier and the Ministry of Planning as the overall coordinator of efforts.  A 

program that requires such a degree of coordination is likely doomed to failure no matter 

how well designed.  We propose a different approach, one in which service delivery of 
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goods and services is centralized in the executing unit and implementation is the 

responsibility of beneficiaries, minimizing institutional setup. 

Figure II.2 presents a diagram of an efficient institutional setup for the 

implementation of a rural development program.  In this proposal there is only one 

Ministry that oversees program execution and coordinates financing with the lending 

facility, which could be a multilateral institution, a private bank, or public funding.  The 

executing unit deals directly with service providers in each region, which represents a 

conglomerate of municipalities.  Service providers produce and deliver goods and 

services to the final beneficiaries of the program, who are organized at the community 

level.  By reducing the number of players, the program also reduces sources of friction: 

supervision and production of services are centralized in one executing unit, service 

provision in a single geographical area.  Moreover, the beneficiaries play a central role in 

this setup, as explained using PRODERT Honduras as an example for project 

implementation. 

PRODERT Honduras, designed by a team led by Mr. Luis Nuñez, is a program 

that follows the institutional design presented in Figure II.2.  PRODERT is under the 

Ministry of Agriculture and the lending facility is provided by Banco Centroamericano 

de Integración Económica (BCIE).  The executing unit contracts out provision of goods 

and services to 5 NGOs, which are responsible for delivering these goods and services 

and monitoring execution.  The final beneficiaries are organized in Cajas Rurales.  The 

scope of the program is multidimensional.  In addition to deepening financial 

intermediation at the community level, CR also provide training on how to run the CR, 

agricultural extension services—integrated pest management, use of fertilizers, increasing 
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productivity, and introduction of new crops—home improvement, infrastructure, and 

techniques to improve self esteem.    

PRODERT Honduras’ remarkable institutional setup reduces friction and lowers 

costs.  The executing unit employs 6 professional staff including the head of the unit.  

Each NGO works under a performance contract with the executing unit so any additional 

professional personnel are employed by the NGOs.  The executing unit supervises the 

delivery of goods and services and as a result there is little overlap in responsibilities of 

the executing unit and the NGOs.  Preliminary results are promising: each CR is fully 

owned and managed by the beneficiaries of the program, performance measured by debt 

service is excellent, and CR are capitalizing rapidly.  All these preliminary results suggest 

that CR have a fair chance of continuing beyond the life of the executing unit.   

5. Final remarks and policy recommendations  

This paper proposes an approach to guide work program design and execution in 

small rural areas of Latin America.  Our approach is as follows: we focus on identifying 

and measuring economic friction using relevant tools; we prioritize investment by 

focusing on tradeoffs between objectives; and we frame our analysis in the sustainable 

development concept of seeking balance between economic development, social 

development and environmental protection.  We discussed the tools that we are currently 

using in the Trifinio.  Table II.4 lists additional tools that may be used in defining 

development priorities.  The Table presents the tool, what it is for, and how expensive, 

difficult and important it is to have it in a tool kit.  We want to highlight 2 tools that will 

be part of the Trifinio tool kit but are not ready at this time: the Value Chain Analysis and 

the Social Accounting Matrix. 
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The value chain analysis identifies barriers that slow growth in specific sectors, 

and proposes solutions through work programs that are then implemented by key actors.  

For the Trifinio we are working in the following sectors: tourism, vegetables, and maize 

and beans.  The analysis includes: identification of an area that is home to producers; 

identification of key players in the sector; the description, analysis and diagnostic of the 

main problems of the sector; the preparation of a work program to increase the 

productivity of the sector.  The preparation and implementation of the work program 

include a consensus building process in which key actors define the main components of 

the program and commit to implement it. 

The social accounting matrix provides a “picture” of the economy and gives 

information about how a project may impact production, income distribution, and 

employment.  As such it is extremely useful in analyzing tradeoffs because it can 

measure the impact of alternative project scenarios.  The Trifinio SAM includes three 

countries in a regional context and will also answer questions of impact at the country 

level.   

Finally, we want to make 2 concluding remarks about the costs of building these 

tools and using them for monitoring and evaluation. 

Cost.  We propose that tools that measure friction should be an integral part of the 

investment program of institutions, such as the Trifinio Commission, that make decisions 

about development programs.  In our experience the investment in tools and research 

should be about 2% of the total cost of the program.  We also propose that GIS, SAM, 

municipal indices, and household survey should be part of a minimum tool kit for 

development.  Tools in the toolkit, of course, will vary based on regional idiosyncracies.   
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Monitoring and evaluation.  We have emphasized the use of tools to guide 

investments.  However, their use for monitoring and evaluation is also extremely 

valuable.  All the tools presented in Table II.4 define baselines for issues of interest.  

GIS: geo-referenced socio-economic characteristics; environmental assessment: the 

condition of the environment; general equilibrium and SAM: a picture of the economy; 

municipal indices: municipal level socio-economic characteristics; value chain analysis: 

as assessment of selected sectors; household survey: household well-being; and conjoint 

analysis and field experiments: measures of social capital.    

In this paper, we revisit the IRD approach and focus on how to design and 

implement multidimensional projects.  We also provide means to evaluate and quantify 

the sources of friction that have prevented rural communities from reaching their goals.  

By recognizing the costs of addressing concerns in an “integrated” or multi-sectoral way 

and, most importantly, by finding ways to measure them, we have taken an important 

step towards fostering rural development in a meaningful way. 
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Figure II.1: Sustainable development triangle 

 
                             Source: Munasinghe 1993  
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Figure II.2: Institutional setup for an integrated rural development program 

 
Source: Authors proposal based on PRODERT Honduras executing setup 
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Table II.1: Municipal level: Guidelines to design a poverty reduction program in the 
Trifinio using the analysis of municipal indices of poverty 

Objective Targeted program to reduce poverty in the 1/3 

poorest municipalities in the Trifinio 

Target In Honduras: San Jorge, Belen Gualcho, 

Mercedes, Copán Ruinas, Concepción (Copán), 

Fraternidad, and Cabañas  

In Guatemala: Olopa, Quezaltepeque, Camotán 

and San Juan  Ermita, 

In El Salvador: San Fernando, La Encarnación, 

Dolores Merendón and Santiago de la Frontera 

Primary focus (source of friction to reduce 

poverty and ex-ante impact) 

Increase irrigated areas, a 1% increase in 

irrigated areas may reduce poverty up to 7% 

Complementary activities (secondary sources 

of friction to reduce poverty and ex-ante 

impact) 

Increase potable water coverage and 

productivity in maize and beans and diversify 

production to vegetables/fruits—a 1% increase 

in water coverage and/or diversification of 

crops will reduce poverty 1.1%   

Risks and balance Should carefully monitor the balance between 

emphasis on investing in places (irrigation and 

water coverage) over investing in people 

(know-how to increase productivity and 

diversification).   

Source: Authors from analysis provided in Elias and Alwang 2008. 
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Table II.2: Household level: Complementary guidelines to design a poverty 
reduction program in the Trifinio using the analysis of the data of the household 

survey 

Objective Targeted program to reduce poverty by 

increasing household consumption 

Target Rural households 

Primary focus (source of friction to reduce 

poverty and ex-ante impact) 

Increase secondary education, a 1 year 

increase in secondary education of the head 

of household may increase household 

consumption up to 0.6%; a 1 year increase 

in primary education of the head of 

household may increase household 

consumption 0.3% 

Complementary activities (secondary 

sources of friction to reduce poverty and 

ex-ante impact) 

Increase land holding and improve access 

to markets—a 1 unit increase in size of plot 

or in distance to market may increase 

household consumption by 0.03% and 

0.01% respectively  

Risks and balance Should carefully monitor the relationship 

between consumption and poverty.  

Moreover, the emphasis on rural areas may 

ignore pockets of poverty in urban areas, 

and the line that divides urban from rural in 

the Trifinio is tenuous. 

Source: Authors from analysis provided in Alwang, Elias and Jansen 2008.  
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Table II.3: Guidelines for a multidimensional poverty reduction program for the 
Trifinio  

Objective Targeted program to reduce poverty in the poorest tercile of 

municipalities in the Trifinio by increasing household consumption 

Target Rural households in the following municipalities in the Trifinio: 

San Jorge, Belen Gualcho, Mercedes, Copán Ruinas, Concepción 

(Copán), Fraternidad, Cabañas, Olopa, Quezaltepeque, Camotán, 

San Juan  Ermita, San Fernando, La Encarnación, Dolores 

Merendón and Santiago de la Frontera 

Primary focus  Increase irrigated areas 

Complementary activities  Increase potable water coverage, increase agricultural productivity 

and diversification, provide adult primary and secondary education, 

increase land plots of poor farmers, and improve access to markets 

Suggested program 

components 

(1) Agricultural extension: (i) identify solutions to increase 

irrigated areas; (ii) increase productivity of current crops; (iii) 

facilitate diversification into vegetables/fruits; (iv) increase 

usable land 

(2) Potable water solutions for rural communities 

(3) Adult education  

Execution design Bottom up following Figure II.2 institutional setup.  Include 

beneficiaries’ preferences and be aware of social distance issues. 

Risks and balance Too many complementary activities may be difficult to implement.   

Source: Authors analysis.  
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Table II.4: Inventory of tools for regional analysis 

Tool Key question Cost/Difficulty/Priority  
GIS Where are the assets and 

liabilities? 
High/High/High 

Environmental 
assessment 

How to define an 
environmental baseline? 

High/High/High 

General equilibrium How to measure impact of 
interventions on production, 
employment and income? 

High/High/Low 

Social Accounting 
Matrix 

How to measure impact of 
interventions on production, 
employment and household 
income? 

Medium/High/High 

Municipal indices Where to invest and how to 
measure tradeoffs of 
investments in selected indices? 

Low/Low/High 

Value chain analysis How to identify barriers that 
slow growth in selected goods? 

High/Low/Low 

Household survey How households manage risk 
and how to define a socio 
economic baseline? 

High/Medium/High 

Conjoint analysis How to measure preferences of 
individuals for attributes of 
development programs? 

Low/Low/High 

Field experiments: 
measuring trust and 
social distance 

How to deal with unobservable 
people’s characteristics in the 
design of development 
programs? 

Low/High/Low 
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III.  Agricultural value of production, consumption and poverty indices of the 

Trifinio: A positive approach to summarize complex economic relationships 

using GIS5 

1. Introduction 

The majority of the 826,000 people that live in the Trifinio Region—a rural area 

of about 5,400 km2 that includes 45 municipalities in Guatemala, Honduras and El 

Salvador—are poor and do not have access to opportunities that would allow them to 

climb out of poverty such as schools, health programs, an established infrastructure 

system, or an effective legal system.  The challenges of this region have been recognized 

by the national governments of the Trifinio and there is political will to address them.  As 

a result of this will, the Trifinio Commission was created in the mid-1980s to coordinate 

integration and environmental protection efforts.  The barriers for the development of the 

region are formidable and, according to the Trifinio Commission, the key is to break the 

vicious cycle of poverty-environmental degradation that characterizes the socio-economic 

dynamic of this region.   

To break this vicious cycle the Commission facilitates the design and execution of 

development programs financed by multilateral and bilateral international institutions and 

by the governments of the three countries.  These programs cover a wide spectrum of 

sectors such as infrastructure, markets, education, and health.  Many good programs have 

been implemented in the region, however put together they lack focus.  Moving ahead, 

the Commission realizes that it needs to determine priorities in order to increase the 

impact of future programs.  This is a difficult task because at first glance all 

                                                
5 Jeffrey Alwang and Abner Jimenez co-authored this paper. 
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municipalities are similar: geographic setting, productive activities, physical and human 

capital, poverty, and institutions.  The complex economic, social and geographic nature 

of the region hides differences between municipalities and it is difficult to objectively 

rank them according to their needs.  This issue is amplified by politics because there is a 

natural tendency to reach consensus by dividing resources equally between countries 

disregarding the fact that some areas have greater needs than others.  To improve the 

focus of work programs in the future the Commission needs an objective tool to select 

places and prioritize programs. 

Our paper provides this objective tool by building three indices—agricultural 

value of production, consumption and poverty—that rank municipalities’ needs and 

thereby recommend where the Trifinio Commission should focus their efforts.  We also 

provide impact analysis of factors and thereby advise the Commission how to design 

programs to address municipalities’ needs.  We focus on agricultural value of production 

because agriculture is the largest sector in the region and its growth affects the well-being 

of the people of the Trifinio.  We also focus on consumption and poverty, two related 

issues that are critical for the definition of a work program that aims at social 

development. 

The next section presents a critique of the established methodology used to build 

indices followed by our contrasting approach and results.  Then we present a new GIS-

based method to fill in missing data in agricultural areas.  In the last section we offer final 

remarks and general policy recommendations. 
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2. A history of indices and a critique of the established normative approach to index 

building  

History of Indices 

An index measures price or quantity compared to a base value.  It can be used to 

measure changes over time or to compare different geographic regions.  For as long as 

there have been indices, there have been concerns as to their accuracy and debates on the 

appropriate application.  The first published economic data related to index building 

appeared in 1675 in A Discourse of Coin and Coinage by Rice Vaughan.  Vaughan 

sought to compare the impact of precious metals brought by Spain from the New World 

and that of currency depreciation.  By measuring wages and goods, Vaughan determined 

that price levels in England had increased six to eight times in the previous 100 years.  

About 25 years later William Fleetwood developed an index of averaged prices relatives 

to show that the value of British pounds had changed significantly over the past 250 

years.   

The Paasche and Laspeyres Indices, which appeared at the end of the 19th 

century, solidified this earlier approach to index building, comparing price levels in the 

base period and the period for which the index is computed.  Due to differences in 

choices for quantities (Paasche uses quantities from the year the index is computed while 

Laspeyres opts for base year quantities), the Laspeyres index gives too much weight to 

inflation, while the Paasche index understates it. 

Economists recognized these problems and worked to address them.  Alfred 

Marshall and Francis Ysidro Edgeworth developed the Marshall-Edgeworth index using 
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the arithmetic means of the quantities.  Irving Fisher created the Fisher Ideal Index using 

the geometric mean of the Paasche and Laspeyres Indices.  Although more accurate than 

either of the earlier indices, there is no guarantee that the more modern indices will 

perfectly reflect price changes either.  But the value of these indices remains undisputed. 

Critique of the established normative approach to index building 

Indices are useful tools to summarize complex relationships and interactions and 

are used for comparison purposes between municipalities, regions or countries.  We want 

to clarify that we are not referring to established methodologies that use surveys to collect 

data and then aggregate it and present a single indicator, such as the price indices 

(inflation or cost-of-living, for example) discussed in the previous section.  We are 

referring in this critique to indices that intend to summarize complex economic 

relationships by using an arbitrary combination of factors, a normative approach, that ex-

ante identifies factors.   

In this paper we focus our critique on the most common type of index building: 

those that include many factors.  As indices become more complex and the data less 

concrete, the criticism increases.  Consider the case of economic freedom or 

competitiveness indices, which have gained popularity over the past 20 years.  In 1979 

the World Economic Forum released the Global Competitiveness Report. The Heritage 

Foundation and the Wall Street Journal developed the Index of Economic Freedom, in 

1995.  In 1996, the Economic Freedom of the World Index appeared, courtesy of the 

Fraser Institute and Milton Friedman.  In 2001 the World Bank followed with the Ease of 

Doing Business Index.  Despite broad spectrum criticism, from offended country 
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governments to Jeffrey Sachs (Sachs, 2005) and the Ludwig von Mises Institute 

(Karlsson, 2005), these types of indices have become a common tool in both academic 

research and policy-making.  For example, the Millennium Challenge Account, a US 

government foreign aid program, uses these indices in its selection process.  

We will argue that this family of indices cannot be used to set priorities and make 

decisions about investments.  To present our critique we will use as an example 

competitiveness indices.  Competitiveness indices aim at summarizing the capacity of 

municipalities, regions or countries to increase production with the same inputs and/or 

reduce costs at the same output level.  Decision makers are interested in this concept 

because they can identify high/low competitive areas and invest accordingly. 

To build a competitiveness index, analysts prepare a list of factors that 

theoretically should have an impact on competitiveness: generally natural, physical and 

human capital and institutions.  This approach is appealing because it is easy to see that 

land, water, roads, electricity, markets, health, education, entrepreneurs, regulations, 

courts, police and many other factors should have an impact on competitiveness.   

To provide structure to the index, common factors are grouped together.  For 

example, the regional competitiveness index used by the Chilean government, equation 

(1), includes 7 clusters and 56 variables—the clusters are economic outputs (RE), firms 

(E), people (P), government (G), infrastructure (I), science and technology (C&T), and 

natural resources (NR) (Ministerio del Interior de Chile – Subsecretaria de Desarrollo 

Regional, 2002).  The index is built by normalizing each one of the 56 variables and then 

adding them up.  Note that science and technology and natural resources have a 0.5 

weight, which reflect the authors’ assessment of the impact of these 2 factors on 
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competitiveness relative to the other factors that have 1.0 weights.6  Also note that the 

index does not have any units and therefore it does not provide any real meaning and can 

only be used to rank regions within the country.  For example, one can say that, 

according to the index, region A has greater competitiveness than region B, however one 

cannot say how much more competitive region A is compared to region B.  

  (1) 
 

There are two obvious problems with this approach of summarizing complex 

issues in an index: (i) the index is a result of adding up factors that should have an impact 

on the outcome but we do not know if this is correct; and (ii) factors and weights are 

arbitrarily selected.   

The first problem is that these indices are faith-based because they measure the 

author’s assessment of how the world should be.  Note that such an index cannot be used 

to prioritize investments, say infrastructure vs. science and technology, because nobody 

knows what impact such an investment would actually have.  The index only informs the 

decision maker about the authors’ assessment of what impact such an investment should 

have. 

The second problem is that indices are built using the same factors with arbitrary 

weights ignoring context.  For example the Chilean methodology was used to estimate 

regional competitiveness indices for La Paz and Oruro in Bolivia (PNUD Bolivia, 2003).  

By using the same factors and weights, researchers make the unrealistic assumption that 

the same factors have an identical impact on competitiveness in regions of both countries.  

However, the differences between communities of two different countries can be such 
                                                
6  This is the established norm and factors may be weighted equally (De Vol, 1999) or set at 
different values (Atkinson and Gottlieb, 2001).  See Huggins and Izushi 2007 for a review.   
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that a given weight for a particular factor is in no way comparable to that same value in 

another area.  Consider, for example, the impact of infrastructure on competitiveness, and 

more specifically the impact of road density.  Let us assume that we are building 

competitiveness indices for two regions: one that is flat and the other one is mountainous.  

Assume that the flat region is less road-dense than the mountainous region.  Further 

assume that road density for the flat region is just right, and that it is inadequate for the 

mountainous region.  A “true” competitiveness index would show that increasing road 

density would have a small impact on competitiveness in the flat region and a large 

impact in the mountainous region.  Yet any index built following the established 

approach will not be able to pick up these effects because the index is built by adding up 

factors using arbitrary weights, i.e. there is no link with reality.   

 Our critique remains valid even for the World Economic Forum Global 

Competitiveness Index (GCI) that includes different weights for different sets of 

countries (Global Competitiveness Report 2007-2008, 2007).  Formula (2) shows that 

this index depends on three sets of factors: basic requirements, efficiency enhancers, and 

innovation and sophistication.  According to the GCI methodology, countries can be 

divided into three groups by their stage of development, and each stage of development 

can be determined by the level of GDP per capita and by how factor-driven each country 

is—measured by the share of primary goods exported of total exports.  Table III.1 

presents the per capita income level thresholds used by the GCI methodology to define 

each country’s stage of development and transitions.  The weights in formula (2) depend 

on the country stage of development classification and are presented in Table III.2.  

These weights are estimated by regressing GDP per capita against each sub-index of 
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equation (2) for countries grouped by stage of development.  Although not presented in 

Table III.2 the GCI weights, the alphas in formula (2), also change smoothly from one 

stage of development to the next.  

  (2) 
Despite the improvement in recognizing that factors and weights play a key role, 

this approach suffers from the same critique that we made to equation (1) because: (i) the 

weights are defined by the authors’ assessment of the impact on competitiveness of the 

factors in equation (2), even if those weights are somehow linked to regressions of GDP 

per capita on each of the sub-indices; and (ii) for countries in the same grouping context 

does not matter.   

For presentation purposes we have concentrated on competitiveness indices, 

however our critique applies to other indices that also attempt to summarize complex 

interaction of factors in a system.  For example the Human Development Index (HDI) 

developed by UNDP ranks countries by their level of human development (2007-2008 

Human Development Report, UNDP 2007).  Just as with the competitiveness indices 

previously presented, the HDI also suffers from subjectivity in weight selection and 

context irrelevance. 

We conclude that any index constructed following a normative approach cannot 

be used to guide investment priorities because the index is built with arbitrarily selected 

factors and weights and there is no knowledge of the real impact of any of the factors on 

the outcome.   

3. Positive approach to index building and an application to agricultural value of 

production, consumption  and poverty in the Trifinio region 
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Our methodology departs from the established practice because we combine 

factors that have an impact on the outcome, not just factors that should have an impact on 

the outcome.  We start by formalizing our critique presenting equation (3).  In this 

equation y is an outcome, such as competitiveness, and x are all the possible factors that 

have an impact on y.  In the established practice authors do not observe the outcome or 

the factors that impact the outcome. Neither do they know the functional relationship 

between outcomes and factors.  In the established practice indices authors ignore these 

issues and make two strong assumptions: (i) they have included all the factors x that 

matter; and (ii) they know what B should look like.7  

  (3) 

 

 A more realistic representation of the challenges we face in index building is 

presented in equation (4).  Here the outcome y is affected by a set of factors, some that 

we can observe and others that we cannot.  The constraints imposed by equation (4), 

accepting that some factors cannot be observed and that we need to estimate the weights 

for those factors that we can observe, call for a pragmatic approach to index building.  

We start by identifying key outcomes, our ys: agricultural value of production; personal 

consumption, a proxy for well-being; and poverty.  Note that these outcomes are 

                                                
7  This approach is flawed even in some special cases in which it may be assumed that all 

factors have been taken into consideration.  This is the case because we can only collect proxies 
for the factors we want to measure, as it is presented in equation (a).  In equation (a) the stars 
represent the proxies, and under the unrealistic assumption that x* and x, and y* and y of 
equations (3) and (a) are sufficiently close, then we may estimate the “true” value of B given a 
representation of x and errors e as presented in equation (b).  Note that this result will only hold if 
we are including all the relevant factors and when y is a proxy for the issue of interest.   
  (a) 
 

 (b) 

 



53 
 

narrowly-defined and can be measured.8  Then we need to identify the factors, our 

observable xs, that impact the selected outcomes.  We identify relevant factors using the 

theory of asset-based analysis at the household level because it provides a solid 

explanation of poverty in relation to risk management of poor and near poor households 

(Siegel and Alwang, 1999).  We complement the analysis by borrowing from the New 

Economic Geography theory, which provides a useful framework to understand growth, 

agglomeration, non-linearities and location (Fujita and Mori, 2005).  These theories, from 

a household perspective and from a regional perspective, will help us select relevant 

factors and interpret our results. 

  (4) 

 

The poor manage risk and their decisions impact their capacity to accumulate 

assets.  Successful households accumulate assets and move permanently out of poverty.  

Unsuccessful households are trapped in a cycle that perpetuates poverty.  For this reason 

the Trifinio Commission identifies a poverty trap that involves environmental 

degradation related to inefficient agricultural practices by poor households.  Because of 

poor risk management decisions related to overuse of pesticides or fertilizers, poor 

households pollute water.  Their crop choices—“low-risk” self-consumption crops, such 

as maize and beans vs. “high-risk” non-traditional high-value crops, such as vegetables—

lock the trap.  The analysis of the initial endowments of poor households, their assets and 

                                                
8 Strictly speaking only poverty is an outcome.  Agricultural production and consumption are 
outputs.  The difference is that an output is the direct result of a set of factors, whereas an 
outcome is the indirect result of a set of factors.  For example increased employment, teachers’ 
salaries, and health insurance coverage are all examples of outputs.  Reduced poverty, increased 
education and health are all examples of outcomes.  Outputs could lead to outcomes, for example 
increased employment should be related to reducing poverty.  However, authors use these 2 
concepts interchangeably, as we do in this paper by calling our 3 indices outcomes. 
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liabilities, explain the poverty outcome: households without sound assets will find it 

difficult to break away from the poverty trap.  From this perspective, assets and liabilities 

are broadly defined and include education, health, age, land holdings, location, access to 

water, access to technology and many other assets and liabilities owned by households.  

Assets and liabilities also include schools, roads, communications, markets, geography, 

rainfall and others that are commonly shared by groups of households.  We are interested 

in the second set of factors and their impact at the municipal level.  It is also relevant to 

analyze why people work and live where they do, an approach that is best summarized by 

the New Economic Geography (NEG) theory. 

The NEG studies the complex interaction of factors that determine location of 

towns and cities, and the economic linkages between them.  For a small rural area, such 

as the Trifinio, this general equilibrium framework is useful to identify those factors that 

are linked to economic agglomeration such as markets, financial services, health centers, 

and municipal centers.  Moreover NEG provides explanations to observed spatial 

agglomeration characteristics such as non-linearities and complementarities.  We should 

emphasize that asset-based analysis at the household level does not discriminate between 

geographic factors, such as access to water or elevation, and factors related to 

mechanisms of agglomeration, such as markets.  All the factors used in the paper may be 

explained by the asset-based approach only, however, the analysis improves when we 

consider both theoretical frameworks jointly.  Note that we will ignore household-level 

factors—such as household education, age and others—and higher-level factors such as 

the real exchange rate, the tax system and property rights.  We will focus on the 
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municipal level factors because this approach is useful to the Trifinio Commission to 

make decisions and design programs.   

4. Our methodology 

We start by building a database that merges the results of a household survey with 

primary and secondary data collected at the municipal level.  The household survey was 

executed in the Trifinio from November 2007 to January 2008 and the sample of 493 

households is representative of the region.9  The survey includes 11 sections and provides 

a wealth of information at the household level about their physical characteristics, 

consumption, assets, production, and employment.  The database includes calculations at 

the household level of: agricultural value of production measured by the production of 

the last crop cycle; personal consumption measured by the monthly consumption per 

person in US$; and poverty measured by households that have a per capita daily 

consumption of less than US$1—a dummy variable at the household level.   

The next step is to select municipal level factors—assets and liabilities—that 

affect the selected outputs/outcome.  These factors include: geographic characteristics, 

and social and economic primary and secondary data collected by the Trifinio 

Commission to create a GIS database.  By merging the datasets we have household 

information about agricultural value of production, personal consumption and poverty as 

well as household assets and liabilities from each of the 45 municipalities of the region.  

We use these data to estimate the municipal level outcomes and factors’ impact. 

                                                
9 The household survey is one component of a larger study financed by the Dutch Fund BNPP 
that also includes the analysis presented in this paper.  The survey was designed to establish a 
baseline for the region and to determine household livelihood strategies.   
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We follow the same process to estimate each one of the municipal-level outcomes 

for agricultural value of production, consumption and poverty and also to determine 

relevant factors.  First we ran three regressions—agricultural value of production (OLS), 

consumption (OLS) and poverty (probit)—with outcomes as dependent variables and the 

municipal-level factors as independent variables.  Note that we ran each regression using 

the full household data set of 493 observations.  Second, we use the regression results to 

estimate municipal-level proxies for our 3 outcomes by using the dataset for 45 

municipalities, i.e. we transform the household level calculations to the municipal-level 

estimates.  Finally we normalize the municipal level results to build indices from 0 to 

100, presented in Table III.3.  The next section presents our results.  We focus first on the 

indices presented in Table III.3 and Figures III.1, III.2 and III.3 that show maps of 

municipalities ranked by the indices.  Then we briefly present the results of our 

regressions, in Tables III.4, III.6 and III.8, and focus our analysis on the impact that each 

one of the factors has on the outcomes, in Tables III.5, III.7 and III.9. 

5. Indices and factors of municipal-level agricultural value of production, 

consumption and poverty in the Trifinio 

The indices presented in Table III.3 have been sorted by the poverty index.  Note 

that a higher poverty index indicates higher poverty rates at the municipal level.  A high 

poverty index is consistent with a lower consumption index and a lower agricultural 

value of production index, although the correlations should not, and are not, -1.  Our 

results show that San Jorge in Honduras is the municipality with the highest poverty 

index and the lowest personal consumption index.  In general municipalities in Honduras 

are poorer than those in Guatemala and El Salvador, confirming a generalized perception 
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of staff of the Trifinio Commission.  However, municipalities in Honduras with high 

agricultural value of production—such as vegetable producers Sinuapa and Ocotepeque 

or coffee producers La Labor and San Marcos—are not poor.  Also note that Belen 

Gualcho in Honduras is the municipality with lowest agricultural value of production and 

also the second highest poverty index.  The ranking confirms the importance of 

agriculture to the Trifinio, which is a rural region with almost no industry.  Notable 

exceptions include La Palma in El Salvador and Esquipulas in Guatemala.  These 

municipalities have strong tourism sectors that generate local income, which is 

responsible for relatively good indices for consumption and poverty, although 

agricultural value of production is low.     

We can use these indices to rank and compare municipalities because we build 

them estimating the relationship between factors and outcomes.  In addition, these indices 

may be used to determine differences in amounts between municipalities.  For any of 

these indices the difference between two municipalities indicates how much more, or 

less, of the outcome one municipality has compared to the other.  For example, according 

to our indices, the agricultural value of production in Santa Fe Honduras (index 33.7), is 

1/3 that of San Ignacio El Salvador (index 100).  This is a real improvement over indices 

that do not have units.  In the next paragraphs we will present individual results for each 

index. 

Agricultural value of production.  Tables III.4 and III.5 present factors, weights 

and impact for agricultural value of production.  In this paper we will always include in 

the analysis the following factors: areas producing coffee, maize and beans, and 

vegetables and also flat, irrigated and forest areas.  We chose to always keep these 
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factors, and their transformations, in our regressions because they were estimated using 

GIS and represent our most reliable data.  Finally note that all the regressions, Tables 

III.4, III.6 and III.8, show low goodness of fit as measured by R2.  This result is fully 

expected because we are purposely focusing only on municipal level factors, ignoring 

household-level and higher-level factors.   

According to our results the most important factors for agricultural value of 

production are the areas dedicated to the production of vegetables and coffee.  Also note 

that number of market stalls matter.  Illiteracy, urban population and maize and beans 

areas reduce agricultural value of production.  We explain maize and beans negative 

result because our index measures the value of production and until recently both maize 

and beans were low-value crops used for own-consumption.  Note that we can also 

calculate the impact of each one of these factors for each municipality.  The results 

shown in Table III.5 represent the overall impact of factors on agricultural value of 

production, and Figure III.4 shows the impact of a 5% increase in the areas producing 

vegetables on each municipality in the Trifinio.  This powerful presentation allows for the 

selection of factors based on their overall impact, or the impact on each municipality.  

Note that while we are presenting only the municipal-level impact of vegetable areas, we 

have information for all factors and how they impact each municipality.     

Personal consumption.  Table III.6 and III.7 present factors, weights and impact 

for personal consumption.  Note that irrigated areas have a significant impact on 

consumption because access to water is determinant for the production of all crops, 

except for coffee, in the Trifinio.  This is particularly relevant for the poor that grow and 

consume most of their agricultural production.   
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Coffee, forests, and vegetables have a negative impact on consumption, but the 

impact is very close to 0 for all these crops.  The explanation for the negative impact of 

forests is straight forward: more protected areas will limit the supply of land to 

agriculture.  The negative impact of coffee is counter intuitive because in Central 

America coffee growers tend to be wealthier than non-coffee growers.  This is not the 

case in Trifinio, in part because many poor households grow coffee in very small plots of 

land.  This result is consistent with the analysis of the household survey (Alwang, Elias 

and Jansen 2008).  Similarly the result of maize and beans high negative impact on 

consumption reflects self consumption of these crops by the poor.  This result reflects the 

fact that very poor households grow very little coffee and consume the maize and beans 

that they grow.  

Finally we present Figure III.5 showing a map of the impact of irrigated areas on 

personal consumption for all municipalities in the region.  We can prepare similar maps 

for all the factors presented in Table III.7.   

Poverty.  Tables III.8 and III.9 present factors, weights, and impact for poverty.  

These, our best results, are consistent with what we expect to find in the Trifinio region.  

In general the poor own very little land but grow coffee explaining the negative impact of 

coffee on poverty.  Maize and beans are low-value crops that poor households produce 

and consume, therefore also consistent with increasing poverty—note that in this index 

high values indicate high poverty.   

Factors that decrease poverty include roads, population, potable water, vegetable 

producing areas, flat areas and irrigation.  We want to highlight irrigation as a key factor 

for the design of poverty-reducing programs in the Trifinio.  According to our results 
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policies designed to increase irrigation areas may increase personal consumption and 

reduce poverty.  This is a result that merits additional research to understand the 

interactions between poverty, consumption and irrigation in the Trifinio.   

Finally we present Figure III.6 showing a map of the impact of irrigated areas on 

poverty for all municipalities in the region.  We can prepare similar maps for all the 

factors presented in Table III.9.  

How to use these indices and factors?  First: determining priorities.  Each one of 

these indices may be used to determine which municipalities should be targeted first, 

using Table III.3.  For example, if the objective of decision makers is to increase 

agricultural value of production, then a program may be designed for municipalities 

ranked in the lower third of the index.  Second: designing a program with the greatest 

probability of success.  The factors that have the greatest impact should be carefully 

analyzed and taken into consideration during program design; for that decision makers 

use Tables III.5, III.7 and III.9.  Third: designing a balanced program.  Development 

programs for the Trifinio need to find the balance between competing objectives: social 

development, economic development and environmental protection.  These indices and 

the factors that affect them may be used to design complementary components of a 

development program, i.e. economic development and social development when 

investing in schooling, or economic development and environmental protection when 

investing in forest protection.   

Before presenting our policy recommendations and final remarks we will describe 

a new method that we used to “create” agriculture-related data. 

6. Using GIS to estimate the probability of crop producing areas in the Trifinio 
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This section presents a GIS innovation in data generation by extrapolating good 

quality data from a small area of the Trifinio to the whole.  This innovation resulted from 

finding a solution to the problem encountered when we were collecting primary and 

secondary data and found that we did not have information about all agricultural areas in 

the Trifinio and only had good data for Guatemala. 

 Agricultural areas are of great interest because agriculture is the most important 

productive sector, with coffee, maize and beans, and vegetables the overwhelming 

leading crops and protected and semi protected forests also occupying significant areas in 

the region.  We could not prepare any meaningful analysis without agriculture, therefore 

we decided to use the excellent data from Guatemala to generate data for El Salvador and 

Honduras.   

To solve our problem we decided to extrapolate data from Guatemala to El 

Salvador and Honduras.  We used 5 variables that determine potential use of soils for 

crops and forests: (i) altitude (ALT); (ii) slope (SLOPE); (iii) distance to the closest road 

(DIST); (iv) Normalized Difference Vegetation Index (NDVI), which is a measure of the 

type and amount of reflection of vegetation as seen from a satellite, and (v) distance to 

the closest river. 10  Our hypothesis was that if we knew the characteristics of the 5 

                                                
10 Plants reflect energy from the sun.  The reflection from the sun from plants can be captured by 
instruments in satellites in at least 2 ways: measuring the photosynthetically active reaction and in 
the near infrared spectral region.  The NDVI captures the difference between these 2 measures.  
Different plants have individual NDVIs, which we use in this paper to help us determine, along 
with altitude, slope and distance to a road, the probability that coffee, maize, vegetables or forests 
exist in a particular area.  The NDVI formula is: 

 

Where one band is in the visible region (VIS, for example AVHRR band 1) and one is in the near 
infrared (NIR, for example AVHRR band 2). (www.csc.noaa.gov/crs/definitions/NDVI.html) 
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variables of the areas producing coffee, maize and beans, vegetables and forests in 

Guatemala, then we could extrapolate and determine similar areas in El Salvador and 

Honduras.   

To extrapolate data we followed a 2-step process that we describe using coffee as 

an example.  First, using a grid of the Guatemala Trifinio region in which each cell is 

30m x 30m we randomly selected cells that produce coffee and cells that do not produce 

coffee.  Sample sizes were selected so that the probability that the universe proportion 

will lie outside the limits for coffee, vegetables and forests is less than 5%--universe 

proportion is 6.9% +/- 0.7% for coffee, 12.4% +/- 0.9% for vegetables, and 22.7% +/- 1% 

for forests.  The number of cells in each sample that produces coffee, vegetables or 

forests was determined using Bowley allocation—randomly selecting cells proportional 

to the universe allocation; sample sizes in number of cells are 5,384, 5,711 and 6,457 for 

coffee, vegetables and forests respectively.  In each one of the cells in the sample we use 

GIS to determine its altitude, slope, distance to the closest road in km and distance to the 

closest river in km.  Using March 2006 Landsat images we also have the NDVI for each 

cell.    

Second, we estimated a logit model using as dependent variable: 1 if the cell 

produces coffee and 0 otherwise.  The independent variables are ALT, DIST, SLOPE and 

NDVI.  Formula (7) shows the probability that a cell in the Trifinio grid will produce 

coffee based on the estimation of the logit model. 

 

 
(7) 

 

Where z=a0+a1ALT+a2SLOPE+a3DIST+a4NDVI results from the logit model estimation. 

Table III.10 shows the estimates and statistical significance.  We selected various cutoffs 
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for the probability that a cell would produce coffee and mapped the results.  Staff of the 

Commission determined that a cutoff of 65% probability for coffee was appropriate.  

Then we calculated the probability that all 30m x 30m cells in El Salvador and Honduras 

would produce coffee, and marked as coffee growing if the probability was equal or 

greater than 65%.  We did the same for forests, with a cutoff of 65%, and vegetables, 

with a cutoff of 80%.  Figures III.7, III.8, and III.9 show the maps that result from using 

these probability cutoffs to estimate the areas producing coffee, vegetables and forest in 

the Trifinio region.  Figure III.10 shows the map of the areas that could potentially 

produce maize and beans and also livestock, which we estimated as the difference 

between the total area and the areas producing coffee, maize and beans, forests, and the 

areas with cities, rivers, lakes, and roads.   

To validate our results we submitted these maps to agricultural experts working 

for the Commission.  They determined that our results, at this scale, reproduce the areas 

producing these crops in the Trifinio.  We should clarify that this methodology provides a 

second best solution and does not replace the need for primary data.  However, given our 

constraints we believe that our approximation is accurate enough to use in our analysis, 

and we think that researchers may consider this method as a good alternative when it is 

not possible to collect to primary data.   

7. Concluding remarks and policy recommendations 

In this final section we present our concluding remarks and a set of more general 

policy recommendations.   

We present a new methodology and use it to build indices that represent 3 key 

outcomes in the Trifinio region.  Our methodology has several important advantages over 
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the established methodology to build indices.  First, indices represent levels—a 

difference of 30% between the indices of 2 municipalities reflects a 30% difference in the 

amount of the outcome.  Second, we can estimate the relative impact of factors on 

indices, allowing decision makers not just to identify municipalities in need but also 

guide them on how to address those needs.  We can do it because in our case the weights 

of the indices result from the estimation of small area estimates of agricultural 

production, consumption and poverty—in the established methodology weights are 

arbitrarily selected.   

Our methodology is also superior compared to the established one because we 

may use our indices and the information we derive from factors’ impact to guide the 

investment process.  Indices may be used to identify areas for intervention, define the 

best approach to intervene, and find a balance between competing objectives in the 

intervention.  For example in designing a municipal program of poverty reduction, the 

Trifinio Commission can use our indices and factors to identify those municipalities that 

are the poorest in the region—the Honduran municipalities of San Jorge, Belen Gualcho, 

San Fernando, La Encarnacion, and Dolores Merendon.  Moreover, they may want to 

focus their program on increasing the irrigated areas in those selected municipalities 

because by doing it they will increase the probability of success of the program by 

selecting factors that have the greatest impact on poverty reduction.  Finally, they can 

also design additional components that include agricultural extension to increase 

productivity of vegetables, increase road density, and increase potable water coverage.   

We now present more general policy recommendations.   
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First:  Setting investment priorities at the local level is not a subjective exercise.  

Using data collected in the Trifinio region we show that we can determine ex-ante the 

geographic areas in greatest need and the factors that impact the most 3 outcomes: 

agricultural value of production, consumption and poverty.  We show how to answer key 

questions that decision makers face: which areas should be prioritized, and which factors 

should be considered to design a program with the greatest impact.   

Second: Decision makers need objective tools.  Decision makers face a difficult 

task when trying to determine the investment program because at first glance most 

investment alternatives are appealing.  How to set priorities?  We argue that this task 

should be informed by objective analysis of the issues, such as estimating indices and the 

factors that impact them.  We also argue that the quality of the analysis increases by 

collecting primary data because it provides sector/area specific information.  The cost of 

collecting primary data should not be an issue when it comes to setting priorities.  Given 

the size of most regional development programs, spending one percent or less of the 

anticipated investment to provide improved information on which investment decisions 

will be based makes good sense.  

Third: GIS is a powerful analytical tool when combined with good primary data.  

The validation of our methodology to estimate coffee, maize and beans, vegetable and 

forest areas shows promise and may be extended to other geographic-relative issues.  At 

the time of writing this paper we are working on an extension of this methodology for 

estimating water generation and pollution, and for estimating the financial value of water 

and forests.   
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Table III.1: GCI stages of development 

Stages of development GDP per capita in US$ 

Stage 1: Factor driven <2,000 

Transition 2,000-3,000 

Stage 2: Efficiency driven 3,000-8,000 

Transition 8,000-17,000 

Stage 3: Innovation driven >17,000 

Source: World Economic Forum 2007 

 

Table III.2: GCI weights for formula (2) based on the development stage 

Sub index Stage 1: factor 
driven 

Stage 1: efficiency 
driven 

Stage 1: innovation 
driven 

Basic requirements  
 ( ) 

60 40 20 

Efficiency enhancers 
 (  

35 50 50 

Innovations 
(1- - ) 

5 10 30 

Source: World Economic Forum 2007 
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Table III.3: Municipal indices of Agricultural value of pr oduction, Poverty and 
Consumption 

Municipio Pais Ag production Consumption Poverty 
San Jorge HONDURAS 41.5 0.0 100.0 
Belen Gualcho HONDURAS 0.0 25.6 93.5 
San Fernando HONDURAS 45.2 15.6 85.5 
La Encarnación HONDURAS 55.4 29.8 85.0 
Dolores Merendón HONDURAS 42.2 12.1 84.0 
Olopa GUATEMALA 73.8 23.7 68.8 
Santiago de la 
Frontera EL SALVADOR 54.0 47.8 67.8 
Mercedes HONDURAS 55.2 37.1 67.3 
Copán Ruinas HONDURAS 54.9 13.5 63.8 
Quezaltepeque GUATEMALA 40.5 18.8 61.7 
Camotán GUATEMALA 47.3 27.7 58.1 
Concepción 
(Copán) HONDURAS 56.2 14.2 55.7 
Fraternidad HONDURAS 30.3 21.9 52.7 
San Juan Ermita GUATEMALA 45.3 44.5 52.7 
Cabañas HONDURAS 90.2 56.7 51.1 
Santa Rosa 
Guachípilín EL SALVADOR 55.3 38.8 49.0 
Metapán EL SALVADOR 63.6 58.5 48.6 
Jocotán GUATEMALA 53.0 27.9 48.4 
Asunción Mita GUATEMALA 49.3 25.7 47.1 
San Agustín HONDURAS 10.3 3.2 39.8 
Sensenti HONDURAS 93.4 37.8 39.5 
San Francisco del 
Valle HONDURAS 71.0 41.7 38.3 
Esquipulas GUATEMALA 43.3 46.4 32.6 
Chiquimula GUATEMALA 61.0 42.1 32.4 
San Marcos HONDURAS 56.1 52.0 31.0 
Santa Fe HONDURAS 33.7 14.1 27.0 
Lucerna HONDURAS 10.0 15.8 26.1 
Santa Catarina Mita GUATEMALA 51.0 47.0 16.4 
San Antonio 
Pajonal EL SALVADOR 36.7 39.7 15.9 
La Unión HONDURAS 51.8 45.1 14.4 
Agua Blanca GUATEMALA 41.5 51.6 14.3 
Atescatempa GUATEMALA 53.2 66.6 13.4 
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Masahuat EL SALVADOR 45.6 48.1 12.5 
La Labor HONDURAS 53.0 50.6 12.4 
San Jacinto GUATEMALA 42.3 49.6 10.2 
Ocotepeque HONDURAS 42.3 59.1 8.5 
Ipala GUATEMALA 73.2 46.9 7.2 
San Ignacio EL SALVADOR 100.0 100.0 4.3 
Citalá EL SALVADOR 77.3 96.6 2.2 
Concepción HONDURAS 79.6 64.4 2.0 
La Palma EL SALVADOR 47.3 93.6 1.3 
Sinuapa HONDURAS 79.1 88.6 1.1 
Concepción Las 
Minas GUATEMALA 66.5 79.8 1.0 
San José La Arada GUATEMALA 10.1 72.2 0.0 
MAX   San Ignacio, ES San Ignacio, ES San Jorge, HO 

MIN   Belen Gualcho, HO San Jorge, HO 
San Jose la Arada, 
GU 

Source: Authors’ estimates from primary and secondary data collected by the Trifinio 

Commission. 

Note: All indices are presented in the range 0-100 sorted by the poverty index.  

Agricultural value of production represents total value of agricultural value of production 

of the last crop cycle: higher values reflect higher production.  Poverty represents the 

predicted probability that a household will have a daily consumption of less than US$1 

per day: higher values reflect higher probability.  Consumption represents the monthly 

consumption per person in US$: higher values reflect higher consumption.  We excluded 

Santa Rita in Honduras because our results show that it is an outlier. 
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Table III.4: Agricultural value of production OLS regression 
Independent variable=Ag production  

R-squared=0.091, Number of obs=493 

 Coef. P>t 

Coffee, has squared 0.00037 0.000 

Forest, has 1.282 0.007 

Vegetables, has 2.152 0.000 

Maize & beans, has squared 0.00002 0.000 

Flat areas, has squared 0.160 0.510 

Rural population, number 0.192 0.148 

Rainfall, mm 1.819 0.225 

Elementary school pupils, number 0.355 0.440 

Market stalls, number 8.929 0.019 

Avg area served by a bank, number/has -17.762 0.063 

Vegetables, has squared -0.00015 0.128 

Illiterate population, % -104.814 0.014 

Irrigated areas, has squared -0.00006 0.071 

Urban population, number -0.565 0.001 

Maize and beans, has -0.892 0.001 

Forests, has squared -0.00006 0.001 

Coffee, has -2.987 0.006 

Constant 3581.388 0.233 

Source: Authors’ estimates from primary and secondary data collected by the Trifinio 
Commission.  
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Table III.5: Agricultural value of production: factors’ impac t 

 Impact on Ag Production 

Vegetables, has Positive, High* 
Coffee, has Positive, High* 
Flat areas, has Positive, Medium 
Rural population, number Positive, Medium 
Rainfall, mm Positive, Medium 
Elementary school pupils, number Positive, Low 
Market stalls, number 

Positive, Low* 
Forests, has 

Positive, Low* 
Avg area served by a bank, number/has Negative, Low 
Illiterate population, % Negative, Medium* 
Irrigated areas, has  Negative, High 
Urban population, number Negative, High* 
Maize & beans, has Negative, High* 

Source: Authors’ estimates from primary and secondary data collected by the Trifinio 
Commission. 
Note: an asterisk, *, indicates factor significant at 5%. 
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Table III.6: Consumption OLS regression 

Independent variable=Consumption 
R-squared=0.1633, Number of obs=492 

 Coef. P>t 

Irrigated areas, has 8.53E-04 0.000 
Coffee, has squared 1.24E-07 0.000 
Forest, has 1.74E-04 0.107 
Flat areas, has squared 1.18E-04 0.382 
Rainfall, mm 1.91E-04 0.578 
Rural population, number 2.12E-05 0.254 
Maize and beans, has squared 1.13E-09 0.200 
Urban population, number -3.14E-06 0.880 
Vegetables, has -1.42E-04 0.703 
Vegetables, has squared -4.44E-08 0.345 
Flat areas, has -9.92E-03 0.714 
Irrigated areas, has squared -2.05E-08 0.088 
Illiterate population, % -1.87E-02 0.116 
Forests, has squared -1.71E-08 0.000 
Maize and beans, has -2.43E-04 0.000 
Coffee, has -1.09E-03 0.000 
Constant 4.68106 0.000 

 Source: Authors’ estimates from primary and secondary data collected by the Trifinio 
Commission.  
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Table III.7: Consumption, factors' impact 

 
Impact on 

consumption 

Irrigated areas, has  Positive, High* 
Rainfall, mm Positive, Low 
Flat areas, has Positive, Low 
Rural population, number Positive, Low 
Urban population, number Positive, Low 
Forests, has Negative, Low* 
Vegetables, has Negative, Low 
Illiterate population, % Negative, Low 
Coffee, has Negative, Medium* 
Maize and beans, has Negative, High* 

Source: Authors’ estimates from primary and secondary data collected by the Trifinio 
Commission.  
Note: an asterisk, *, indicates factor significant at 5%. 
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Table III.8: Poverty Probit regression  

Independent variable Poverty. 

Pseudo R2=0.1143, Number of obs: 493 

 Coef. P>z 

Illiterate population, % 1.12E-03 0.959 

Potable water coverage, % -1.66E-02 0.021 

Urban population, number 2.46E-06 0.944 

Rural population, number 1.87E-05 0.655 

Non-paved roads, km 1.11E-02 0.401 

Paved roads, km -5.63E-04 0.986 

Coffee, has 7.67E-04 0.082 

Forest, has 1.09E-04 0.584 

Maize & beans, has 3.49E-04 0.045 

Vegetables, has 6.71E-04 0.468 

Coffee, has squared -8.71E-08 0.067 

Forests, has squared 9.75E-09 0.258 

Maize & beans, squared -2.87E-09 0.392 

Vegetables, has squared -1.22E-08 0.917 

Flat area, has -1.81E-02 0.798 

Irrigated area, has -1.59E-03 0.001 

Flat area, has squared 2.81E-05 0.932 

Irrigated area, has squared 4.23E-08 0.084 

Constant 1.12E-01 0.913 

Source: Authors’ estimates from primary and secondary data collected by the Trifinio 
Commission. 
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Table III.9: Poverty: factors' impact 

 Impact on poverty 

Coffee, has Positive, High 
Forests, has Positive, High 

Maize & beans, has Positive, Low* 

Illiterate population, % Positive, Low 

Non-paved roads, km Negative, Low 
Rural Population, number Negative, Low 
Potable water coverage, % Negative, Low* 
Urban population, number Negative, Low 
Paved roads, km Negative, Low 
Vegetables, has Negative, Low 
Flat areas, has Negative, Medium 
Irrigated areas, has Negative, High* 

Source: Authors’ estimates from primary and secondary data collected by the Trifinio 
Commission.  
Note: an asterisk, *, indicates factor significant at 5%. 
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Table III.20: Logit model estimates for coffee, maize, vegetables, and forest 

 Coffee Vegetables Forest 

# of observations 5,384 5,711 6,457 

Pseudo R2 0.39 0.66 0.93 

CONSTANT -20.73 2.92 -8.90 

ALT 0.026 0.0012 0.0016 

P>ZALT 0.000 0.000 0.001 

ALT 2 -1.02E-5 --- --- 

P>Z ALT2
 0.000 --- --- 

DIST -0.075 -0.32 0.15 

P>ZDIST 0.082 0.000 0.094 

SLOPE -0.008 -0.42 0.02 

P>ZSLOPE 0.037 0.000 0.015 

NDVI 13.16 -0.80 115.87 

P>ZNDVI  0.000 0.092 0.000 

Distance_river --- -0.79 --- 

P>Z Distance_river --- 0.000 --- 

Source: Authors’ estimates from primary and secondary data collected by the Trifinio 
Commission. 
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IV.  Those with blue hair please step forward: An economic theory of group 

formation and application to Cajas Rurales in Honduras11 

 

1. Introduction 

The majority of the 826,000 people that live in the Trifinio Region—an area that 

includes Guatemala, Honduras and El Salvador—are poor and do not have access to 

opportunities that would allow them to climb out of poverty such as schools, health 

programs, an established infrastructure system, or an effective legal system.  The 

challenges of this region have been recognized by the national governments of the 

Trifinio and there is political will to address them.  As a result of this will, the Trifinio 

Commission was created in mid-1980s to coordinate efforts.  The barriers for the 

development of the region are formidable and according to the Trifinio Commission the 

key is to break the vicious cycle of poverty-environmental degradation that characterizes 

the socio-economic dynamic of this region.  Many projects in execution in the Trifinio 

address this issue; in this paper we focus on PRODERT Honduras, funded by Banco 

Centroamericano de Integración Económica (BCIE). 

The overall objective of PRODERT is to promote sustainable development of the 

Trifinio by improving living conditions.  More specifically, the project  aims at: (i) 

increasing productivity in agriculture and livestock activities, both for commercial 

                                                
11 Jeffrey Alwang co-authored this paper.  The authors want to recognize Steve Buck for his 
outstanding work as the leader of the team that executed lab experiments in the field.  The authors 
also want to recognize the logistical support provided by Luis Nunez of PRODERT and Sergio 
Cruz of ADIAC.  Finally, they express their deep appreciation to Warren Kuhfeld of the SAS 
Institute. 
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production and own consumption; (ii) improving infrastructure to facilitate trade; and (iii) 

facilitating the creation of institutions that would, at the local level, make decisions about 

development  programs and provide services, including financing.   

PRODERT Honduras decided early on that successful implementation of such an 

ambitious program required the active participation and ownership of the project by its 

participants.  PRODERT packaged several components--financial and non-financial 

services such as agricultural extension and housing improvements--and began to deliver 

them to the poor through CR.  The package includes.  By law each CR is independent and 

fully owned by its members.  NGOs the link between each CR and PRODERT, and 

provide the technical assistance that is at the core of this project.   

With limited resources PRODERT decided to prioritize poor rural communities 

that did not have support from other development programs.  Initially PRODERT 

approached municipal Mayors to identify communities in most need.  With the Mayor’s 

sponsorship PRODERT visited communities and conveyed a meeting to explain the 

project.  As a result of these meetings CR were created, with participation being 

voluntary.  As of April 2008 PRODERT has facilitated the creation of 188 CR that serve 

over 3,850 families. In general CR are successful and are capitalizing rapidly. CR boast 

perfect debt service performance as measured by arrears.  The program, however, also 

exhibits low coverage because on average membership includes only 30% of households 

in each community.   

Perfect performance combined with low coverage suggests that there is room to 

increase coverage by balancing these competing objectives.  PRODERT involved 
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prospective beneficiaries from the beginning, and delegated execution to “them.” But 

who are “they”?  We argue that the proper definition of “them” is complicated and goes 

beyond the identification of the target population by observable selection criteria such as 

income or education.  We argue that this identification strategy is incomplete for 

programs that require beneficiaries to cooperate and for outcomes that depend on 

cooperation.  We hypothesize that allowing for self selection in group formation means 

members that join expect positive net benefits from joining and exhibit short social 

distances between each other: the blue hair effect.  Social distance is unobservable by 

outsiders but observable to the individual: if you are in then you know who has blue hair.  

Thus, we argue that social distance helps explain preferences for group formation. 

This paper presents and tests an economic theory of group formation. The rest of 

the paper includes a brief section on relevant literature that analyzes group formation, 

social distance, and conjoint analysis.  Then we present our theory of group formation 

using social distance in a centers of gravity inspired model.  Our research hypotheses and 

data collection and hypotheses testing strategy is followed by a description of our data 

and the main results of this paper, which then are summarized in the last section 

presenting our recommendations for the design and implementation of development 

programs that target poor rural farmers in Latin America.   

2. Relevant literature 

The question of group formation entered the lexicon of development economics in the 

middle of the last century with Mancur Olson’s Logic of Collective Action, 1965.  Since 

that time the issue has branched off into directions such as the microcredit area with 
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detailed discussions of the experiences of the Grameen Bank (Stiglitz 1990).  Multilateral 

development organizations have increased their emphasis on group formation as 

government planned and implemented programs have failed to provide the intended 

economic boost.  That is, there has been a marked increase in the use of the terms like 

“participatory development” and “people-centered development,” which refer to 

grassroots, decentralized development.  This framework of development stresses the 

participation of the people in the formulation of development policy.  

Consider the following quote from James Wolfensohn, former World Bank President: 

The lesson is clear: for economic advance, you need social advance, and 

without social development, economic development cannot take root. … this 

means that we need to make sure that the programs and projects we support 

have adequate social foundations, 

• by learning more about how the changing dynamics between public 

institutions, markets, and civil society affect social and economic 

development. 

James Wolfensohn, speech at 1996 Annual Meetings.“New Paradigm” in 

Summary Proceedings, 1996. P. 28. 

And, in fact, there has been a clear push to broaden the community-driven 

component of World Bank projects over the past 20 years—from 2% in 1989 to 25% in 

2003 (WB2005).  Unfortunately, recent studies have shown that encouraging local 

communities to organize into groups that then have significant input into development 

programs does not necessarily guarantee the success of the program for the community as 
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a whole.  Frequently the “lead” group benefits while other members in the community 

remain the same or end up even worse off (Walzer 2002).  Moreover, there is evidence 

that the more disadvantaged the individual, the less likely that person is to be a member 

of a civic group.  The causality (whether lack of participation limits progress or whether 

lack of development prevents group entry) is not clear (Banfield 1958, Glaeser, Ponzetto, 

and Schleifer 2006) but we do see that simply encouraging poor rural communities to 

form groups is not enough to ensure that those communities will experience an across-

the-board improvement in living conditions. 

What then can be done to broaden the impact of these rural community 

development programs?  Clearly the first step is to understand the dynamics of group 

formation.  This is particularly important when the program requires the participants 

work together for the duration of the project implementation, not simply in the design and 

conception phase.  For example, Gugerty and Kremer (2006) found that as younger, 

better-educated people joined the group, the disadvantaged members tended to exit.  

Moreover, it was the new entrants, either male or educated female, who assumed key 

leadership positions.  In their study there was a two-thirds increase in the exit rate of 

older women, the most disadvantaged demographic group, and a doubling of the rate at 

which members left groups due to conflict.  

Another way to describe the factors that can bring a group together (or force one 

apart) is the “social distance” between the members.  Striking the right balance in the 

selection of program participants is conceptually appealing, but not easy to implement in 

practice. T he proper combination of attributes is crucial, and some of the traits may not 
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be readily observed by outsiders—although community members are likely to know 

(Feder and Savastano 2006).  

There is some evidence that microcredit institutions with outstanding repayment 

records owe these rates to their small size and the effect of peer pressure that result from 

it (Stiglitz 1990).  In the case of PRODERT, however, the loans are individual rather than 

group based so this effect should largely be mitigated.  The conclusion we test is that the 

CR will not expand beyond their current sizes due to the costs of entry related to social 

distance rather than to a desire to remain small.  We look to conjoint analysis to 

demonstrate that no other difference is preferences can explain the barrier to entry.  

Conjoint analysis (CA) is commonly used in commercial marketing studies and 

analysis of consumers’ preferences.  It evaluates consumer response to program attributes 

when they are considered jointly.  We use conjoint analysis to determine if there are 

preference differences between members and non-members of the CRs.  If so, these 

differences might explain why the percentage of the community membership is not 

higher. If there is no significant difference in preferences then another explanation (such 

as social distance) must apply.  

Dufhues, Heidhues, and Buchenreider (2004) conducted a similar test using the 

same methods but we are working toward a different goal.  We are measuring the 

relevance of social distance in community members’ decisions to join the CR while they 

are looking at ways to modify existing programs.  The practical implications that are the 

foundation of our paper imply that the perfect rural finance program might not appeal to 

those community members that are not within the “gravity circle” of the existing 
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members.  To provide a framework to analyze this issue we propose a theory of group 

formation. 

3. Theory of group formation 

We formulate a simple theory of group formation using the concept of centers of 

gravity to explain why individuals join a group. According to our theory, prospective 

members join based on the potential benefits and costs of group membership, and based 

on their perception of social distance between themselves and other group members. 

Social distance is unobservable by outsiders but observable to the individual: if you are in 

then you know who has blue hair. Thus, we argue that social distance helps explain 

preferences for group formation.   

We use the concept of social distance to account for the effect of “others” on the 

individual’s decision to join a group.  We modified the definition of social distance of 

Hoffman, McCabe, Smith (1996) to read “the degree of reciprocity that subjects believe 

exist within social space.”  Hoffman et al uses “the degree of reciprocity that subjects 

believe exist within a social interaction.”  The modification is important because in the 

context of group formation social distance does not depend on the particular social 

interaction but social distance is inherited.  People in social space interact with each other 

and have definite perceptions about the degree of reciprocity between them.  This 

variation, in line with Akerlof (1997), implies that at any point in time there will be a 

completely-defined set of social distances from any individual to the rest of people in the 

community.     
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We use this initial set of social distances in social space to help explain group 

formation.  When a promoter attempts to form a group then she presents the group’s 

purpose, objectives and characteristics to each individual who is invited to join.  The 

purpose, objectives and characteristics of the group are bundled in package x that is 

defined by the attributes of the group.  For example the attributes for the CR include 

access to loans, extension services, and training; and obligations to contribute fees, save, 

and participate in meetings.  Each individual then analyses the costs and utility derived 

from x in the context of the inherited set of social distance between the prospective 

member and the promoters.   

It is important to emphasize that x plays a central role in our theory of the impact 

of social distance on group formation.  For example when the cost-related attributes of x 

are relaxed to x’, so that benefits increase with respect to costs, then additional 

prospective members that with x had barely negative net benefits may now with x’ have 

barely positive benefits, enough for some to join the group with the new attributes.  In 

this example the social distance of the new group members, that would join now with x’ 

but not with x, with respect to the promoters did not change because the attributes of x 

changed.  In other words the composition of the group is a consequence of the attributes 

of x and x’.   

We now formalize our theory of group formation.  When an individual i is invited 

to join a new group, her decision is influenced by her perceived benefits from joining the 

group �����, inherited social distance to the center of gravity of the group promoters 

(�� � ���, and perception of the costs of membership, 	����. Such as Akerlof (1997) we 
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use the concept of gravitational pull to derive the functional form of the net benefits of 

joining the group as directly proportional to the benefits of joining, and inversely 

proportional to the square of the social distance to the center of gravity of group 

promoters.  The prospective member utility function of joining the group with bundled x 

attributes is 
����: 

 

��� � �  

�����

�� � ���
��	���� (1) 

Where: 

� represents the bundled attributes of the group 

����� is the utility function of individual i of joining group defined by attributes x 

����� is the expected benefit to individual i of joining the group defined by attributes x 

��� � ���� is the square of the social distance of individual i with respect to the center of 

gravity of the promoters 

�����

��������
 is the formula for the pull force of gravity: the bigger the expected returns the 

stronger the force is, the longer the social distance the weaker the pull force is to 

individual i 

����� is i’s perceived costs of joining the group  

In this context for a group with attributes x individual i will join and j will not join 

when:   

 
����  � 0; 
���� � 0 (2) 

that may happen because: 
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 �����, 	���� � �����, 	����   !� � "#   ��$ � �%� � ��& � �%� (3) 

This is the main result of our theory because we derive a condition for social 

distance that is “sufficient” for joining a group given benefits and costs of group 

membership.  According to our theory members will join when their social distance to the 

core of the group is small and when the benefits of joining are high compared to the 

costs.  Note that the first part of equation (3) is referring to differences in utility streams.  

More people will join when the bundled x changes in a way that either benefits 

increase—such as offering new non-financial services—or costs decrease—such as 

eliminating the requirement to attend meetings.  Using another example additional supply 

of loans under current lending terms will not increase membership, however changing 

lending terms might.  The intuition is straightforward, and is summarized in Table IV.1. 

4. Group formation hypotheses, data collection and testing strategy 

Hypothesis 1: supply-side of group formation: community members have similar 

preferences for the attributes of the CR 

Hypothesis 2: demand side of group formation: using lab field experiments we 

elicit a proxy for social distance and test for group formation  

To test these 2 hypotheses we collected primary data.  With PRODERT we 

defined selection criteria for 5 CR in the municipalities of Concepcion and San Agustin, 

Honduras.  These 2 municipalities share the main characteristics of the target population 

of PRODERT: most of the households are poor rural farmers living in relatively isolated 

communities.  In these 2 municipalities we selected 5 communities using the following 

criteria: (i) communities of less than 200 households; (ii) agriculture is the primary 
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activity; (iii) the CR was the only microcredit institution in the community; and (iv) 

PRODERT has a map of the community.  The selected communities were: Granadillal 

and Descansaderos in San Agustin, and Las Pavas, Delicias and La Cueva in Concepcion.  

Next we contacted community leaders and presented a letter of introduction that 

explained the purpose of the research and requested permission to organize a day-long 

event in the community.  We explained that in each community we would invite 30 

people, 15 members of the CR and 15 non-members, all randomly selected.  We also 

explained that their time will be compensated at about the rate of a daily wage—real 

compensation was related to the results of the field experiments and on average payments 

were close to the daily wage during coffee harvesting season in the 80-120 Lempiras per 

day, roughly US$4-6.  During each event we conducted a short survey to collect data on 

characteristics of participants and their households; then we executed choice experiments 

to collect data for conjoint analysis; finally we executed dictator and trust games.  This 

process was cleared by the Internal Review Board at Virginia Tech and field work started 

in March 7th 2008 and and ended in March 16th 2008.  In total we have data for 136 

people.   

To test the first hypothesis we designed a choice experiment in which we 

approximated the characteristics of a microcredit institution with 4 attributes: (i) variable 

MEET=1 if members have to participate in periodic meetings to discuss CR management 

issues, MEET=0 otherwise; (ii) variable NONFIN=1 if members receive free non-

financial services, NONFIN=0 otherwise; (iii) variable COLL=1if loans require 

collateral, COLL=0 otherwise; and (iv) variable SAVE=1 if members have to save and 
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make contributions to the institution, SAV E=0 otherwise.  Note that we did not include 

interest rates because interest rates are linked to collateral and, therefore, the two 

variables are not independent.  Including interest rates will violate, by design, the IIA 

condition necessary to estimate a conditional and mixed logit.  Figure IV.1 shows an 

example of the graphic representation of the attributes of each microcredit institution.  

We presented the choice experiments in graphic format to ensure that illiterate 

participants would be able to make informed decisions about their choices.  We also 

decided to keep the number of choice sets and alternatives to a minimum; therefore we 

selected an orthogonal design from the full factorial that would allow for estimation of 

main effects by asking individuals to select from 4 choice sets, each one with only 2 

alternatives.  Table IV.2 presents the orthogonal array—note that Figure IV.1 is the first 

choice set of the orthogonal array.  The null hypothesis that we are testing is H0: 

(βmembers)= (βnon-members) where the βs represent the estimates of the conditional logit using 

data for members and non-members. 

To test the second hypothesis we used our theory of group formation but to avoid 

endogeneity issues related to the previous existence of the CR in all communities—that is 

we cannot separate individual responses as related to forming a group and their 

interactions since the group was formed—we applied cluster analysis using education and 

income/assets characteristics of the individual and defined 2 groups of people within the 

community.  Education and income/assets have been used in the past as key determinants 

of household livelihood strategies in Central America (Siegel & Alwang 1999 for the 
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theory; and for practical applications Pichon et al 2006, Pichon, Alwang & Siegel 2006, 

Jansen, Siegel & Alwang 2005).   

We need one more step before we test our second hypothesis: we need to estimate 

a proxy for social distance.  For this purpose we use the results of the Dictator Game 

(DG) lab field experiments—see Annex I for a description of the DG protocol—

combined with the information we collected in the household survey about the observable 

characteristics of individuals.  Note that we executed plain vanilla DG—one person (call 

her the dictator) receives an endowment M and is faced with the decision of how to split 

the endowment between herself and an unknown second person—and one-on-one DG—

the dictator knows the identity of the second person, while at the same time preserving 

the anonymity of the dictator.  Because we executed one-on-one DG we have information 

on what everybody in each CR sent to everyone else, we call this a DG full mapping.  

The DG provides measures of an individual’s altruism, the dictator, which we propose 

has, at least, three components: (i) an indicator of “general” altruism which we link to the 

DG played with an anonymous member of the community, the plain vanilla DG; (ii) an 

indicator of the dictator’s altruism as relates to the observable characteristics of the 

receiving individual in the full mapping DG exercise; and (iii) an indicator of the 

dictator’s altruism as relates to the unobservable characteristics of the receiving 

individual in the full mapping DG exercise.  Because we have the plain vanilla DG and 

the one-on-one DG, then we assume that everything that is not included in (i) and (ii) is a 

for (iii).  This last component, (iii), is our proxy for social distance and includes a variety 

of non observable characteristics such as family history, friendship, antipathy, past 
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history, expectations about the future and perhaps many others that we bundle together 

and use as a proxy for social distance.   

Following the previous argument and given the information we collected in the 

field, we estimate a proxy for social distance using the following procedure.  Let DGij 

represent the amount that individual i sent to subject j in the DG.  Then (DGij-DGiA) 

reflects the amount that i would have sent to j in addition to what i would have sent to A, 

an anonymous subject that is the plain vanilla DG, and this relates to our component (i) 

explained in the previous paragraph.  To identify components (ii)  and (iii) from the 

previous paragraph we run the following OLS regression on all subjects: 

 '(�� � '(�)� � *+�,-� . ���  (4) 

Where: 

/0 is a vector of observable characteristics of individual j’s  

��0 is the OLS residual and is our measure of social distance from individual i to 

individual j not due to observable factors 

The next step is to test our theory of group formation presented theoretically in 

equation (1) and in reduced form in equation (5).    

 1�2 � 34 . 35��� . 36%%% 	′� � . 7� (5) 

Where: 

8�9 is 1 if individual i belongs to group 1as defined by results of cluster analysis, 0 

otherwise 
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��0 is our measure of social distance estimated from equation (4) for individual i with 

respect to individual j for all individuals j that share subject i’s status belonging to group 

G as defined by the results of the cluster analysis  

�:+�  is a vector of observable characteristics of the individual i, note that proxys for 

benefits of joining the group are embedded in this component of the logistic regression—

i.e. more education will allow for identifying/taking advantage of the benefits of 

membership 

5. Characteristics of participants 

 Before we show our main results we briefly present the summary statistics of the 

individuals who participated in the 5 events.  In total 136 people, 72 member and 64 non-

members of the CR.  The vast majority of participants, 106, were male.  Only 93 were 

literate, and only 1 person was not able to answer the choice questions.  Despite the large 

amount of illiterate participants, many that answer that they could not read were capable 

of recognizing numbers, the quality of the DG data collected was not affected.  Table 

IV.3 presents the characteristics of members and non-members, and also of the groups 

resulting from the cluster analysis. 

 In general CR members tend to be older, have larger families, have more 

education and own more land than non-members.  An interesting characteristic of our 

data is that there are no significant differences between members and non-members in the 

production of the 3 most important agricultural products of the region: coffee, maize and 

beans.  Because we use education and income to process our cluster analysis, the groups 

defined by the cluster analysis show sharper differences than those between CR members 
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and non-members.  The main difference between CR membership and the results of the 

cluster analysis is the sharper difference in terms of average number of members, 

education, and size of land holdings, all of which are expected by the design of the 

analysis.  It is interesting to note that group 2 of the cluster analysis includes less 

educated and wealthy households, yet this group produces more maize and beans than 

wealthier households included in group 1, the opposite is true for coffee.  An explanation 

may be that the poorest households grow maize and beans for own consumption on land 

that is less expensive, whereas wealthier households concentrate on coffee, which is more 

profitable but requires more expensive land and the capacity of producers to finance their 

expenses most of the year given that coffee is harvested only once a year.   

 Finally, members of group 1 are more likely to be members of the CR: 62% of 

individuals in group 1 are also members of the CR compared to 37% in group 2.   

6. Main results of testing H0: (βmembers)= (βnon-members)--similar preferences for CR 

attributes 

 Table IV.4 shows the results of estimating, using conditional logit, the main 

effects of the impact of each one of the attributes—MEET, NONFIN, COLL, AND 

SAVE—for the following 5 groups: (i) the full sample; (ii) CR members; (iii) CR non-

members; (iv) group 1 of the cluster analysis; (v) group 2 of the cluster analysis.  Table 

IV.5 shows the probability of choosing an alternative for each of the choice sets of our 

choice experiment—design of the orthogonal array and estimation of parameters using 
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conditional and mixed logit rely heavily on SAS marketing macros and algorithms 

presented in Kuhfeld 200512  

All the estimates from the full sample have the expected sign, but only 2 are 

significant at 5%: MEET and NONFIN.  As expected the provision of non-financial 

services is an asset of the program and is reflected in our results.  These non-financial 

services include agricultural technical assistance in integrated pest management, 

composting techniques, and the introduction of new crops such as cabbage.  Technical 

assistance goes beyond and also includes house improvements, education and increasing 

self esteem.  These results show that since the creation of CR in each community all have 

come to value the supply of non-financial services.  The same conclusion may be reached 

when analyzing the significance and strength of MEET.  Periodical meetings are 

perceived as positive and constructive as they build social capital in the community.  

These 2 findings are relevant and point to the need to define programs that have multiple 

objectives, in this case the CR is not just about lending and borrowing. 

 The comparison between the estimates of members and non-members conveys 4 

messages.  First, obligatory meetings are significant and their estimate is larger for 

members than for non-members.  Second non-financial services are significant for both 

groups, however members value them more.  Third, both samples would prefer to borrow 
                                                
12 This is the only footnote in this chapter of the paper and is intended to reflect our deep 
appreciation for Warren Kuhfeld of SAS Institute.  During the design process of the conjoint 
choice sets we ran into some issues: we wanted a small yet main effects design that would 
minimize the number of choice sets and alternatives within sets.  Being stuck, we sent an email to 
Dr. Kuhfeld, someone that we have not met in person nor, until that point, had we exchanged any 
correspondence.  He responded with a complete answer within minutes, including suggestions to 
improve the design.  Such disinterested commitment to science is remarkable and we use this 
unique footnote to thank him for his support.  We hope students and practitioners read papers 
thoroughly, footnotes included.  
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without pledging collateral, although the estimates are not significant for either group.  

Fourth, there is sharp contrast between the preferences for saving: members want to save, 

non-members do not want to save; however this result is inconclusive because these 

estimates are not statistically significant.  These results show some differences between 

the preferences for members and non-members, however we cannot draw from these 

results any conclusion about group formation because we executed choice experiments 

when the CR had been formed and working for 2-3 years.  Using Chow test we tested the 

hypothesis that the estimates are the same, our test statistic is 9.1057 and the p-value for a 

χ
2 distribution with 4 degrees of freedom is 0.0585 therefore we cannot reject the null 

hypothesis of equal estimates for members and non-members at 5%.  We will see that 

when we use clusters instead of CR membership the test statistic provides much clearer 

and conclusive results.    

 When grouping individuals by the results of the cluster analysis we find that 

members of group 2, those with less education, income and assets, have a strong 

preference against pledging their fixed assets as collateral when borrowing.  This group 

also exhibit strong preferences for non-financial services.  This result shows that in the 

case of CR membership, that require collateral and also provide non-financial services, 

individuals that have less education and income struggle as they decide to join the CR: on 

one hand they recognize the value of technical assistance—in fact they value it more than 

members of group 2 that have more education and income—, on the other hand they do 

not want to borrow if they have to pledge their land.  This result may indicate that there is 

room for increasing coverage if this issue is properly addressed, maybe by the inclusion 
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of group lending as an alternative.  Finally, the Chow test of the hypothesis that the 

estimates are the same, our test statistic is 11.826 and the p-value for a χ2 distribution 

with 4 degrees of freedom is 0.568 therefore we cannot reject, with confidence!, the null 

hypothesis of equal estimates for members and non-members at 5%.  Note the difference 

compared to the same test using CR membership.  This result is interesting because one 

would expect that people that share more observable characteristics would also have 

similar preferences.  Therefore the sharper contrasts in wealth and education would result 

in sharper differences in preferences.  This is not the case.  In our opinion this result 

validates the selection of education and income as key determinants for defining 

homogeneous groups using cluster analysis.  Although this is only an incomplete story 

that lacks the wealth of information that can be collected, as we will show later, from 

unobservable characteristics of individuals, the message that it sends is strong: education 

and income can be powerful indicators to identify people with similar preferences in rural 

Honduras. 

 We then added 3 variables to the analysis: PCTLIT, the percentage of household 

members that are literate, AVGINCOME, total income divided by total number of 

household members, and HHLANDSIZE, the size of landholdings of the household.  We 

interacted these 3 variables with all the attributes of the microcredit institution and using 

a mixed logit we derived estimates that are presented in Table IV.6.  Table IV.7 shows 

the probability of choosing an alternative for each of the choice sets of our choice 

experiment now that we are also estimating the interactions.   
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 The additional information provides some interesting insights into the differences 

between the groups.  First, we confirm that education helps explain preferences for 

attending meetings but not for all, only for those groups that are characterized by being 

less educated and have less income and assets--note that the estimates for MEET change 

sign and become not significant.  Second we confirm that collateral, especially for less 

educated and poor people, is an important deterrent to CR participation.  Note that the 

estimate for collateral in cluster group 2 decreases to -0.72 from -.046.   

7. Main results of testing for effect of social distance on group formation 

 Using equation (4) we created 3 versions of our proxy for social distance.  First 

we ran equation (4) once for the full dataset and saved the residuals that we will use as 

our first proxy for social distance and called SOCDISALL, Table IV.8 presents the 

results of this OLS regression.  Second, we ran equation (4) 5 times, one per CR, we 

saved the residuals as another proxy for social distance and call it SOCDISCR.  Third, we 

ran equation (4) 136 times and saved the residuals as SOCDIS136.  We will use these 3 

proxy measures for social distance in our estimation of the group formation equation (5). 

 We now estimate equation (5) using a logistic regression on our 3 measures of 

social distance and for the individuals grouped by the result of the cluster analysis.  Table 

IV.9 shows the results using SOCDISALL, Table IV.10 with SOCDISCR, and Table 

IV.11 with SOCDIS136.  Note that our 3 estimates of social distance are statistically 

significant and positive.  Also notice that we chose to report the odds ratio and not the 

beta estimate.  Although the results are the same, we prefer this presentation because we 

present the impact on group membership by changing 1 unit of the independent variable, 
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with intuition comparable to the elasticity concept.  Finally we will present our results 

focusing on Table IV.11 that uses SOCDIS136.  We do it for theoretical reasons: this 

estimate is the one that reflects how much each individual decided to send to every other 

individual participating in her meeting.  As such this measure is “pure” from the point of 

view of zero noise and avoiding the possibility that errors may be correlated within CR or 

by CR.  It is rewarding to report that this is the regression that offers the best fit—Pseudo 

R2=0.7 compared against 0.6 for both alternative measures of social distance 

SOCDISALL and SOCDISCR.  The analysis in the following paragraphs of this section 

refers to Table IV.11. 

 First: social distance matters for group formation. A key consideration for group 

formation, in the context of bottom-up development programs, is to attempt to understand 

the complex unobservable relationships that exist between people in communities.  Free 

from endogeneity issues, because our groups are based on cluster analysis, our results 

show that the probability of membership increases when people are close.  It is tempting 

to run a regression of social distance on observable variables, however, this will be 

misleading.  Development practitioners have to make difficult decisions when designing 

programs: either they prioritize strong social ties within the program, or they prioritize 

program coverage.  It may be the case, particularly in poor rural communities, that 

practitioners cannot accomplish both objectives jointly because social distance “is” and is 

inherited.   

Second: it is easy to be misled by partial results.  There are only 3 variables in 

addition to social distance that point to increased inclusion: (i) households that have 
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horses; (ii) and (iii) households that grow beans and maize.  Only the rich own a truck or 

a car in rural western Honduras, however owning a horse reflects status and this may be 

the reason why this dummy variable is so relevant for group formation.  Additional 

research may go into this arena, for this paper, however, we hypothesize that this finding 

is consistent with our previous findings of the impact of education and income.  A simple 

status symbol, such as owning a horse, may reflect non-observable relevant 

characteristics of individuals that merit attention by development practitioners.  Beans 

and maize are a puzzle because we concluded previously that maize and bean producers 

were producing for self-consumption, and are over-represented in cluster group 2.  

Because group 2 has less people belonging to CR than group 1 and therefore are less 

educated and wealthy than group 1 people, we can only suggest that those maize and 

bean producers in group 2 are members of the CR and are also big producers.  The 

message here to development practitioners is of caution about the observable 

characteristics of potential participants because without a deep understanding of the 

underlying foundations of group formation it is easy to be mislead by partial results.   

Third: it is easy to be misled by partial results … again.  Throughout this paper 

we have repeatedly emphasized the role of household education and income/assets in 

determining preferences and, implicitly, group formation.  Look again at Table IV.11.  

Gender, literacy, age, titling, and production diversification do not add much to group 

formation.  For this reason we emphasize again that unobservable variables are exactly 

unobservable.  We believe that proxy measures, such as those proposed by us in this 
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paper, have the potential to help us understand the complex human interactions when 

deciding group membership.  

8. Concluding remarks and policy recommendations. 

We have attempted to solve the puzzle of group formation in PRODERT 

program.  We show that differences in preferences for attributes of the program did not 

explain group formation, an expected result given that these communities are relatively 

homogenous.  A closer look at the individual characteristics of participants, grouped by 

CR membership and more by the results of the cluster analysis, shows significant 

differences in their education, income, assets, and other factors.  An even closer look at 

individuals shows that they differentiate between members of the community, and they 

send more money to the people they like more.  Using this information we find that social 

distance is central to explaining group formation in 5 communities in western Honduras.   

We believe that this program has many lessons to teach in terms of rural and 

regional development.  We now turn to some final suggestions for development 

practitioners. 

What can a development practitioner learn from this paper? 

First: it is not easy to find the balance between performance and coverage of 

financial institutions.  Effective programs require managing potential risks throughout the 

project cycle.  Excessive risk aversion on the part of CR may result in good performance 

at the cost of low coverage.  Beneficiaries self-selection may result in small strong groups 

if the attributes of the program, the x, require strong commitments.  Combining self-

selection and great commitment by beneficiaries may result in good programs that work 
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but that exhibit low coverage.  Relaxing the demands imposed by program attributes may 

increase coverage, but will also lower the cohesiveness of the group.  Using what we 

learned from analyzing PRODERT, then we suggest that if they want to increase 

coverage then they may consider reviewing the lending terms offered by CR.  Our results 

show that the poorest of the poor do not like the idea of pledging collateral but recognize 

the benefits of non-financial services.  The introduction of lending terms that allow for 

collateral-free loans at higher interest rates may be an interesting option for CR.  

Conversely the inclusion of additional non-financial services may also induce people to 

join the CR.   

Second: eliciting preferences and proxy measures for social distance is not that 

difficult.  The identification of beneficiaries’ preferences for attributes of programs 

provides relevant information that could be used during the design process of 

development programs.  Our field work included the execution of a survey with choice 

experiments.  It took about 20-30 minutes to execute the survey and choice experiments, 

note that we were in the field, usually using a school for the meeting and that the 

participants had on average 1.8 years of education.  Eliciting information about social 

distance is significantly more difficult and the results are less useful for the design of 

programs.  It takes great care and attention to detail to execute lab field experiments.  We 

spent twice as much time executing dictator and trust games as we spent executing the 

survey.  Moreover, this activity cannot be delegated to trained teams given the 

complexity of the execution of this activity.  However, social distance can be extremely 

useful for the analysis of program results.  In our paper we use social distance to analyze 
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group formation.  In a different context, for example trying to determine the underlying 

factors of failure/success of a program, social distance may provide key insights and add 

a metric to unobservable characteristics of beneficiaries.  In other words, our approach to 

elicit a proxy for social distance may be used in different contexts and may provide a 

measurable estimate being the alternative a subjective and non-testable approach to 

talking about social distance. 
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Table IV.1: Main results from our condition of sufficient social distance 
Ceteris paribus: A 

change from x to x’ 
that 

Impact on social 
distance 

Explanation 

Increases benefits None, but now 
people that were far 
will consider joining 
if V(x) is now ≥0  

For people that before were “too far” to 
join with x, now join with increased 
benefit related to x’  

Decreases costs None, but now 
people that were far 
will consider joining 
if V(x) is now ≥0 

For people that before were “too far” to 
join with x, now join with decreased cost 
related to x’  
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Table IV.2: Choice experiments orthogonal array
MEET NONFINCOLL SAVE

ALT 1 -1 -1 -1 1
ALT 2 1 1 1 -1
ALT 1 1 1 -1 1
ALT 2 -1 -1 1 -1
ALT 1 -1 1 1 1
ALT 2 1 -1 -1 -1
ALT 1 1 -1 1 1
ALT 2 -1 1 -1 -1

SET 1

SET 2

SET 3

SET 4
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Member Non-member G-1 G-2
Count 72 64 87 49

Gender, 1=Female 1.78 1.78 1.79 1.76
Head of HH literate, 1=Yes 1.26 1.38 1.15 1.61

Head of HH AGE 40.54 36.19 40.00 35.82
HH number of members 6.26 5.17 6.24 4.88

HH literate members, number 3.68 2.63 3.91 1.90
HH AGES (total years) 126.58 111.64 129.78 101.39

HH members years of ED (total years) 12.93 8.38 13.41 6.12
HH CHILDREN under 8 years 1.67 1.50 1.59 1.59

HH LANDSIZE 5.44 3.58 6.03 1.97
HH COFFEE production 18.13 16.92 23.76 6.55
HH MAIZE production 10.58 11.14 9.03 14.06
HH BEANS production 2.15 2.08 1.61 3.02

Table IV.3: Group characteristics, all averages except count
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Table IV.4: Results of estimating parameters of conjoint analysis, conditional logit 

 FULL MEMBERS NON 

MEMBERS 

CLUSTER 

14-1 

CLUSTER 

14-2 

MEET      

Estimate .21934 .24393 .19413 .24041 0.18981       

Standard 

error 

.08893 .12360 .12984 .11024 0.15473        

Chi-Square 6.0828 3.8947 2.2355 4.7561 1.5050        

Pr>ChiSq .0137 .0484 .1349 .0292 0.2199 

NONFIN      

Estimate .44329 .52441 .35923 .40177 .54235 

Stand. error .08893 .12360 .12984 .11024 .15473 

Chi-Square 24.8448 18.005 7.6553 13.2825 12.2868 

Pr>ChiSq <.001 <.001 .0057 .0003 .0005 

COLLATERAL      

Estimate -.12608 -.07204 -.19413 .04857 -.45839 

Stand. error .08893 .12360 .12984 .11024 .15473 

Chi-Square 2.0099 .3397 2.2355 .1941 8.7768 

Pr>ChiSq .1563 .56 .1349 .6595 .0031 

SAVE      

Estimate .00593 .18547 -.19413 -.00228 .02247 

Stand. error .08893 .12360 .12984 .11024 .15473 

Chi-Square .0045 2.2516 2.2355 .0004 .0211 

Pr>ChiSq .9468 .1335 .1349 .983535 .8846 

Note: Bold shaded indicates significant at 5%. 
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Table IV.5: Probability (%) of choosing an alternative from a choice set 

 

 Full Members Non-

members 

Cluster  

14-1 

Cluster  

14-2 

CHOICE SET 1      

2-2-2-1 37.037 37.500 36.509 33.336 43.750 

1-1-1-2 62.963 62.500 63.491 66.664 56.250 

CHOICE SET 2      

1-1-2-1 68.883 73.611 63.491 64.367 77.083 

2-2-1-2 31.117 26.389 36.509 35.633 22.917 

CHOICE SET 3      

2-1-1-1 52.593 59.722 44.444 55.172 47.917 

1-2-2-2 47.407 40.278 55.556 44.828 52.083 

CHOICE SET 4      

1-2-1-1 41.482 45.833 36.509 47.126 31.250 

2-1-2-2 58.518 54.167 63.491 52.874 68.750 
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Table IV.6: Results of estimating parameters of conjoint analysis, mixed logit 

 FULL  MEMBERS NON 

MEMBERS 

CLUSTER 

14-1 

CLUSTER 

14-2 

MEET       

Estimate -.26940 -.01839 -.38022 
-0.28017 -0.1985 

Standard error .21952 .35441 .29837 0.35902 0.33615 
Chi-Square 1.5061 .0027 1.6239 0.609 0.3487 
Pr>ChiSq .2197 .9586 .2026 0.4352 0.5549 
NONFIN      
Estimate .23605 .26517 .30831 0.18727 0.02454 
Standard error .21952 .35441 .29837 0.35902 0.33615 
Chi-Square 1.1563 .5598 1.0677 0.2721 0.0053 
Pr>ChiSq .2822 .4543 .3015 0.6019 0.9418 
COLLATERAL       
Estimate -.64641 -.84627 -.5406 -0.28828 -0.71977 
Standard error .21952 .35441 .29837 0.35902 0.33615 
Chi-Square 8.6712 5.7019 3.2827 0.6448 4.5848 
Pr>ChiSq .0032 .0169 .07 0.422 0.0323 
SAVE      
Estimate -.00576 .20784 -.06425 0.03741 0.17835 
Standard error .21952 .35441 .29837 0.35902 0.33615 
Chi-Square .0007 .3439 .0464 0.0109 0.2815 
Pr>ChiSq .9791 .5576 .8395 0.917 0.5957 
PCTLIT*MEET       
Estimate .87390 .37678 1.18744 0.73204 2.04359 
Standard error .38455 .61582 .52678 0.55708 0.77771 
Chi-Square 5.1644 .3743 5.0811 1.7268 6.9048 
Pr>ChiSq .0231 .5406 .0242 0.1888 0.0086 
PCTLIT*NONFIN       
Estimate .39327 .40623 .21736 0.34928 1.05867 
Standard error .38455 .61582 .52678 0.55708 0.77771 
Chi-Square 1.0458 .4352 .1703 0.3931 1.853 
Pr>ChiSq .3065 .5095 .6799 0.5307 0.1734 
PCTLIT*COLL       
Estimate 1.05578 1.19363 .96444 0.61779 0.85293 
Standard error .38455 .61582 .52678 0.55708 0.77771 
Chi-Square 7.5378 3.7570 3.3518 1.2298 1.2028 
Pr>ChiSq .0060 .0526 .0671 0.2674 0.2728 
PCTLIT*SAVE       
Estimate .21816 -.05572 .14396 0.0725 1.1321 
Standard error .38455 .61582 .52678 0.55708 0.77771 
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Chi-Square .3218 .0082 .0747 0.0169 2.119 
Pr>ChiSq .5705 .9279 .7846 0.8965 0.1455 
AVGINCOME*MEET       
Estimate .0000447 .0000101 .0001371 0.000095 -0.00069 
Standard error .0001368 .0002334 .0002157 0.000143 0.000505 
Chi-Square .1068 .0019 .4037 0.4398 1.8417 
Pr>ChiSq .7438 .9654 .5252 0.5072 0.1747 
AVGINCOME 
*NONFIN 

   
  

Estimate .0000555 .0000608 .0001118 3.64E-05 0.000386 
Standard error .0001368 .0002334 .0002157 0.000143 0.000505 
Chi-Square .1648 .0678 .2687 0.0645 0.5841 
Pr>ChiSq .6848 .7946 .6042 0.7996 0.4447 
AVGINCOME *COLL       
Estimate -.0000834 .0001719 -.0002968 -6.9E-05 -0.00036 
Standard error .0001368 .0002334 .0002157 0.000143 0.000505 
Chi-Square .3715 .542 1.8926 0.233 0.5187 
Pr>ChiSq .5422 .4616 .1689 0.6293 0.4714 
AVGINCOME *SAVE       
Estimate -.0001892 -.0000419 -.0002307 -0.00015 -0.00088 
Standard error .0001368 .0002334 .0002157 0.000143 0.000505 
Chi-Square 1.9135 .0322 1.1436 1.1375 3.0302 
Pr>ChiSq .1666 .8576 .2849 0.2862 0.0817 
HHLANDSIZE*MEET       
Estimate -.0001376 .00929 -0.02824 0.000772 -0.0055 
Standard error .0089 .01258 0.02509 0.00898 0.05188 
Chi-Square .0002 .5448 1.267 0.0074 0.0112 
Pr>ChiSq .9877 .4605 0.2603 0.9315 0.9156 
HHLANDSIZE 
*NONFIN 

   
  

Estimate -.00498 .00106 -0.0327 -0.00353 0.00652 
Standard error .0089 .01258 0.02509 0.00898 0.05188 
Chi-Square .3126 .0071 1.6986 0.1543 0.0158 
Pr>ChiSq .5761 .9328 0.1925 0.6944 0.8999 
HHLANDSIZE 
*COLL 

   
  

Estimate .00276 .0000435 0.0187 0.000777 0.03268 
Standard error .0089 .01258 0.02509 0.00898 0.05188 
Chi-Square .0958 .0071 0.5557 0.0075 0.3968 
Pr>ChiSq .7569 .9328 0.456 0.9311 0.5287 
HHLANDSIZE *SAVE       
Estimate -.0000311 .00555 -0.02365 0.00227 -0.07061 
Standard error .0089 .01258 0.02509 0.00898 0.05188 
Chi-Square 0 .1946 0.8888 0.0641 1.8523 
Pr>ChiSq .9972 .6591 0.3458 0.8001 0.1735 
Note: Bold shaded indicates significant at 5%. 
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Table IV.7: Probability (%) of choosing an alternative from a choice set 

 FULL MEMBERS NON 
MEMBERS 

CLUSTER 
14-1 

CLUSTER 
14-2 

CHOICE 
SET 1 

     

2-2-2-1 45.542 33.587 42.525 43.706 37.296 
1-1-1-2 54.458 66.413 57.475 56.294 62.704 
CHOICE 
SET 2 

  
 

 
 

1-1-2-1 67.847 70.663 61.569 60.986 86.093 
2-2-1-2 32.153 29.337 38.431 39.014 13.907 
CHOICE 
SET 3 

  
   

2-1-1-1 51.435 62.652 48.152 55.832 51.394 
1-2-2-2 48.565 37.348 51.848 44.168 48.606 
CHOICE 
SET 4 

  
   

1-2-1-1 35.983 45.239 33.533 41.278 29.145 
2-1-2-2 64.017 54.761 66.467 58.722 70.855 
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Table IV.8: OLS results of equation 4 on all the observations 

Number of 

obs   3449 

F( 10,  

3438)   32.24 

Prob > F   0 

R-squared   0.0857 

Adj R-

squared   0.0831 

Root MSE   35.624 

moneyclean Coef. Std. Err. t P>t 95% Conf. Interval 

hhhage -0.14 0.05 -2.85 0.00 -0.23 -0.04 

dhhown -7.04 2.21 -3.19 0.00 -11.37 -2.71 

dhhelec -21.72 1.54 -14.08 0.00 -24.74 -18.69 

avgincome 0.00 0.00 -3.82 0.00 -0.01 0.00 

dhhlandown 4.60 1.86 2.47 0.01 0.95 8.25 

hhmaize 0.20 0.06 3.30 0.00 0.08 0.32 

hhbeans -0.71 0.25 -2.89 0.00 -1.19 -0.23 

dhhhorse -5.05 1.43 -3.52 0.00 -7.86 -2.24 

dhhyegua 4.98 1.90 2.62 0.01 1.25 8.71 

_cons 21.78 2.84 7.66 0.00 16.20 27.35 
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Table IV.9: Logistic results of equation 5 on all SOCDISALL 

 

Logistic regression Number of obs 1896 

LR chi2(11) 1253.09 

Prob > chi2 0 

Log likelihood = -423.98549 Pseudo R2 0.5964 

CSen Odds Ratio Std. Err. z P>z [95% Conf. Interval 

socdisALL 1.02 0.01 2.26 0.02 1.00 1.05 

dgender 0.31 0.08 -4.70 0.00 0.19 0.51 

dhhhlit 0.01 0.00 -15.84 0.00 0.00 0.01 

hhmem 0.53 0.03 -10.53 0.00 0.48 0.60 

dhhtitle 0.07 0.02 -11.50 0.00 0.05 0.11 

hhcoffee 0.92 0.01 -8.61 0.00 0.90 0.94 

hhmaize 1.06 0.01 5.66 0.00 1.04 1.08 

hhbeans 1.84 0.09 11.95 0.00 1.67 2.04 

ddiversified 0.43 0.11 -3.33 0.00 0.26 0.70 

dhhmulas 0.03 0.02 -7.30 0.00 0.01 0.08 

dhhyegua 0.15 0.05 -5.96 0.00 0.08 0.28 
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Table IV.10: Logistic results of equation 5 on all SOCDISCR 

 

Logistic regression Number of obs 1896 

LR chi2(11) 1277.56 

Prob > chi2 0 

Log likelihood =  -411.7489 Pseudo R2 0.6081 

CSen 

Odds 

Ratio Std. Err. z P>z 

[95% Conf. 

Interval] 

socdisCR 1.19 0.04 5.30 0.00 1.11 1.27 

dgender 0.42 0.10 -3.72 0.00 0.26 0.66 

dhhhlit 0.01 0.00 -16.28 0.00 0.00 0.01 

hhmem 0.53 0.03 -10.71 0.00 0.47 0.59 

dhhtitle 0.07 0.02 -11.57 0.00 0.04 0.11 

hhcoffee 0.92 0.01 -8.64 0.00 0.90 0.94 

hhmaize 1.06 0.01 5.23 0.00 1.03 1.08 

hhbeans 1.81 0.09 11.74 0.00 1.64 1.99 

ddiversified 0.44 0.11 -3.24 0.00 0.26 0.72 

dhhmulas 0.03 0.01 -7.63 0.00 0.01 0.07 

dhhyegua 0.15 0.05 -5.90 0.00 0.08 0.28 
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Table IV.11: Logistic results of equation 5 on all SOCDIS136 

Logistic regression Number of obs 1896 

LR chi2(13) 1464.09 

Prob > chi2 0 

Log likelihood = -318.48424 Pseudo R2 0.6968 

CSen 

Odds 

Ratio Std. Err. z P>z 

[95% Conf. 

Interval] 

socdis136 1.02 0.01 2.73 0.01 1.01 1.04 

dgender 0.28 0.07 -4.84 0.00 0.16 0.46 

dhhhlit 0.00 0.00 -12.56 0.00 0.00 0.01 

hhmem 0.45 0.04 -9.36 0.00 0.38 0.53 

hhavged 0.21 0.03 -10.95 0.00 0.16 0.27 

dhhhorse 3.53 1.30 3.44 0.00 1.72 7.25 

dhhtitle 0.09 0.02 -9.01 0.00 0.06 0.16 

hhcoffee 0.86 0.01 -8.97 0.00 0.83 0.89 

hhmaize 1.09 0.01 6.73 0.00 1.07 1.12 

hhbeans 2.26 0.16 11.15 0.00 1.96 2.60 

ddiversified 0.18 0.06 -4.88 0.00 0.09 0.36 

dhhmulas 0.01 0.01 -6.56 0.00 0.00 0.04 

dhhyegua 0.08 0.04 -5.07 0.00 0.03 0.21 
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Figure IV.4: Choice set 1 of conjoint questions 
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Annex IV.I—Dictator Game protocol 

The traditional dictator game 

To capture measures of altruism we employ the commonly play dictator game, 

which is a simple decision game void of strategic interaction.  In the decision game one 

person (call her the dictator) receives an endowment M and is faced with the decision of 

how to split the endowment between herself and a second person.  The money ‘sent’ to 

the second person is sometimes multiplied by some factor greater than one.  For example, 

in our experiment we multiply the amount the dictator sends to the second person by a 

factor of two.  The dictator’s identity is usually not observed by the second person so that 

the amount the dictator sends to the second person is considered a measure of altruism.  If 

the dictator does not know the identity of the second person then we consider the amount 

sent by the dictator to the second person as a measure of generic altruism.   

However, one may devise the experiment so that the dictator knows the identity of 

the second person, while at the same time preserving the anonymity of the dictator.  

When an anonymous dictator knows the identity of the second person, we consider the 

amount sent by the dictator to be a measure of directed altruism.  If we assume social 

preferences over the second person’s monetary payout (rather than the second person’s 

utility) then directed altruism may be considered a measure of social distance.  This 

interpretation relies on the intuitive notion that the closer I am to you socially, then the 

more weight I put on your monetary payout in my utility function.  Having said that, if 

social preferences are over others’ utilities then directed altruism is a combination of 

social distance and the dictator’s distributional preferences.  That is, assuming social 
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preferences over others’ utilities rather than others’ monetary payouts recognizes the fact 

that I may be socially closer to my wealthy brother than a homeless person, but I may, in 

fact, give more to a homeless person than my wealthy brother.    

Description of dictator game protocol 

Detailed oral instructions were provided at the beginning of the experiment 

session.  We also developed several examples of how to play the game.  We explained 

the directed dictator game first (the dictator game in which the identity of the second 

person was revealed to the dictator).  Once everyone understood the game we randomly 

assigned each person to a seat so that a large circle was formed.  In order to maintain the 

privacy of decision-making throughout the experiment, each person was given a privacy 

box that sat on their lap.  Next we picked a random person’s name from the circle and 

asked them to go to the center of the circle.  Those participants remaining in their seats 

each played the role of the dictator in the dictator game while the person in the center 

played the role of the “second person” in the dictator game.  Everyone except the person 

in the center of the circle was given an empty envelope and a ticket (see ticket below) 

with their personal identification code on the back of the ticket.  We asked each person to 

mark an ‘X’ in the row corresponding to their own desires for distributing money 

between them and the second person in the center of the room.  Once each person made 

their decision, they were instructed to put their ticket in the envelope and place the 

envelope on top of their privacy box.  We explicitly reminded them to mark an ‘X’ in 

only one row on the ticket.  Next someone collected the envelopes and mixed the 

envelopes in random order.  The envelopes were put in a bag and mixed again, and then 
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the “second person” in the center of the room randomly picked one of the envelopes.  

This randomly selected envelope went into the center person’s yellow compensation 

folder. The person in the center was reminded that at the end of the day that their yellow 

compensation folder would have six such envelopes.  Each person would randomly pick 

one of the six envelopes from their yellow compensation envelope and this would be their 

compensation for the day.  Next, the person in the center of the room returned to their 

seat and a new person from the circle was randomly called to the center.  We repeated 

this process until everyone had passed to the center of the circle.  In this way we were 

able to obtain a full mapping of directed altruism measures between all participants in the 

experiment.  That is, for each individual i in the experiment we were able to obtain a 

measure of directed altruism towards each participant j (j not equal to i) in the 

experiment.   

After this directed dictator game was completed we had the participants play a 

generic dictator game.  In this version no one passed to the center of the circle.  This 

signified that as dictator they would not know the identity of the second person in the 

dictator game (the person with whom they were splitting the money).  That is, each 

person would make a decision and then we would randomly assign the envelopes to a 

second person, and these envelopes would go in each second person’s yellow [prize] 

folder.  In this way we were able to obtain a measure of generic altruism. 

Next we played two final rounds of generic dictator games, each with a slight 

variation.  In one dictator game we informed the participants that they would play a 

generic dictator game where they knew the second person was a member of the CR.  That 
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is, after everyone made their decision as dictator, we mixed up the envelopes, put them in 

a bag and then had each participant who was a member of the caja rural randomly select 

an envelope.  When they selected their envelope they put it in their yellow compensation 

folder.  In this way we were able to obtain measures of generic altruism towards members 

of the CR.   

In the final generic dictator game we informed the participants that they would 

play a generic dictator game where they knew the second person was a not a member of 

the CR.  That is, after everyone made their decision as dictator, we mixed up the 

envelopes, put them in a bag and then had each participant who was not a member of the 

caja rural randomly select an envelope.  When they selected their envelope they put it in 

their yellow compensation folder.  In this way we were able to obtain measures of generic 

altruism towards non-members of the caja rural.   

To summarize, the experiments we used allowed us to collect four measures of 

altruism for each individual: 1) a measure of directed altruism towards a specific 

individual; 2) a measure of generic altruism towards community members; 3) a measure 

of generic altruism towards community members in the CR; and 4) a measure of generic 

altruism towards community members not in the CR. 

You Other Person Mark one‘X’ 

50 0  

45 10  

40 20  

35 30  
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V. Concluding note 

Policy recommendations to the Trifinio Commission as a result of the Engines of 

Growth Project 

 

1. Introduction 

The objective of this note is to present policy recommendations and lessons 

learned from the execution of the Engines of Growth project.  The recommendations 

presented in this note are a follow-on to those of the preceding papers.  Each previous 

paper contains a conclusions and recommendations specific to the issues discussed in that 

paper.  This note provides a more general discussion of the overall results of the Engines 

of Growth project.   

The project responded to a request by the Trifinio Commission to RUTA and the 

World Bank to help them identify key development issues in the region.  The project was 

funded by the BNPP Dutch fund, managed by the World Bank, and included 7 analytical 

components: : (i) an institutional analysis of the region and the Commission, with 

emphasis on incentives for integration, municipal powers, and coordination efforts; (ii) 

the creation of a Geographic Information System (GIS) for the Trifinio to use in the 

identification of areas with greater agricultural potential, measuring road infrastructure 

needs, and analyze poverty and other social issues, among others; (iii) the creation of a 

Social Accounting Matrix (SAM) to measure the impact of interventions in production, 

employment and income distribution in Trifinio sub regions; (iv) the execution of a 

household survey to provide a baseline for the region and to analyze livelihood strategies 
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at the household level; (v) the execution of a value chain analysis of key sectors 

identified by the Commission: vegetables, basic grains, dairy products and tourism with 

the objective of identifying barriers to growth; (vi) the execution of choice experiments 

for conjoint analysis to measure preferences of beneficiaries for attributes of development 

programs and execution of economic experiments in the field to measure interpersonal 

relationships using trust and dictator games; and (vii) the creation of a tool kit to put 

together all the previous components in a format that can be used by decision makers in 

the definition of priorities for work programs in the region.   

Detailed information about the Trifinio region, the Trifinio Commission, and the 

project is presented in the Introductory Note of this dissertation.  The rest of this 

concluding note presents policy recommendations to the Trifinio Commission drawn 

from the execution of the project. 

2. The Trifinio Commission needs to play a new role in the region 

The Commission is not prepared to take the lead in the identification and design 

of development programs.  The Commission is a relatively young institution, installed in 

2002, and lacks significant own funding—its budget is US$480,000 per year.  For this 

reason the Commission was originally well suited to provide project execution services to 

multilateral institutions.  These services usually pay for all the direct and indirect costs of 

executing projects, such as secretarial and logistical support and technical expertise.  As a 

result the Commission has sufficient funding only for and during the execution of 

projects.  The duration of these projects is usually 3-5 years, and although the 

Commission might appear to have personnel and vehicles, their use is primarily guided  
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by project execution.  As a result, the Commission lacks staff that would be dedicated to 

the design of long term work programs. 

For these reasons the Commission needs to move beyond executing the projects 

of “others” to an institution that is capable of identifying and prioritizing problems, 

deciding how to fix them, executing and monitor results, and finally evaluating the 

program.  The Commission is determined to take this step and has identified institutional 

strengthening as one of the key pillars of their “Agua sin Fronteras” strategy (see 

Introductory Note of this dissertation for a description of the strategy).   

The Commission is considering an institutional development program that would 

enhance its ability for long term planning and execution.  The program begins with a 

complete diagnostic of the institution, including defining future functions, analysing 

budget and spending, identifying assets, examining information flows and decision 

making, and evaluating personnel skills.  Based on this diagnostic, the Commission 

would prepare a program of institutional strengthening to expand its capacity to carry out 

its own projects. The strengthening program would include: (i) developing strategic 

planning capabilities; (ii) identifying and organizing a network of key players and 

stakeholders in the Trifinio; (iii) identifying funding sources; (iv) training on project 

design, measuring targets, monitoring, and evaluation; (v) restructuring the 

administration and flow of information; (vi) identifying personnel skill gaps and a plan to 

attract new qualified personnel; and (vii) cataloging equipment and other physical asset 

needs and a plan to fund and acquire these assets. 

3. Real integration requires improved road networks and open borders  
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The strategic documents of the Commission (see Introductory Note to this 

dissertation for a description of the several revisions to the Trifinio Plan) explicitly 

emphasize the objective of economic and political integration of the region.  

Unfortunately this is not the case because each country has been extremely jealous in 

keeping its borders as impermeable walls.  The road network of each country in the 

Trifinio is designed to connect villages, towns, and valleys only within that country.  

Neighboring communities on different sides of the border find their transportation 

transaction costs very high, and for this reason it is more profitable for those communities 

to send their goods to markets that more distant yet more accessible.  For example there 

is a healthy dairy industry in 2 neighboring municipalities in the Trifinio: Metapan in El 

Salvador and Asuncion Mita in Guatemala.  Businesses do not trade or build 

complementarities across the border because to do so is prohibitively expensive.  It is 

more profitable for each to focus on own-country markets.  As a consequence, diary 

industries in these 2 countries are small; those firms in Metapan send their goods to San 

Salvador, while those in Asuncion Mita send theirs to Guatemala City. 

Border crossings in the Trifinio are inefficient and plagued by corrupt practices of 

government officials.  Corruption prevents trade even for communities located close to 

international roads leading to markets in a different country within the Trifinio.  At any 

time on any day border crossings in the region are clogged with long lines of cars and 

trucks waiting to pass.   
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The Trifinio Commission is considering enhancing the road network to connect 

communities in the region, and removing border crossings to extra Trifinio and allowing 

trade and real integration within the Trifinio. 

4. Development is about measuring indicators using appropriate tools 

The biggest short-term challenge that the Trifinio Commission faces is the lack of 

reliable primary and secondary data.  The Trifinio’s isolation (see Introductory Note to 

this dissertation) extends to the complete lack of useful information for decision making 

and analysis.  Although many projects and much money have been spent in the region 

since the 1980s, there is very little information about baselines and results.  Even 

population estimates are approximations using non-comparable census data from each 

country.  For this reason the Engines of Growth project emphasized in each one of its 

components collecting reliable information by asking the following questions throughout 

all the components: 

What are the relevant issues that need to be addressed from a social perspective?   

How to improve the competitiveness of the community?   

What are the strengths of the communities? 

What obstacles do they face? 

How to measure impact?   

How can we measure tradeoffs between competing needs?   

And with the answers to the previous questions: How to set priorities? 

Surveys have been used in the project to provide primary data about households 

and producers.  The household survey provided the poverty level and information about 
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consumption patterns and life strategies including the production of goods and services in 

the household and demand for services such as health, education, and financing.  

Producer surveys have been used to identify barriers that slow growth in key selected 

sectors: basic grains, vegetables, dairy products and tourism—see Introductory Note.   

The social accounting matrix, still in the early stages of preparation as of 

September 2008, will provide a snapshot of the economy of the region and linkages 

between sectors and households, and it will allow for the analysis of the impact of 

interventions on production, employment generation and income distribution. 

The project relied heavily on the Trifinio Geographic Information System (GIS), 

created by the project, for analysis of social and human indicators.  GIS provides a 

powerful tool that summarizes complex interactions by identifying trends.  A key 

contribution was the development of a method that allows for the “generation” of missing 

agricultural-related data by extrapolating high quality yet limited information from a 

subsection of the region to the whole.  The data generated has been validated in the field 

by agriculture experts thus confirming the legitimacy of this innovation—see the second 

paper of this dissertation: Agricultural value of production, consumption and poverty 

indices of the Trifinio: A positive approach to summarize complex economic 

relationships using GIS.   

Finally choice and field experiments provided the opportunity to measure difficult 

to gauge variables, such as preferences, social distance, and trust, that have a tremendous 

explanatory power for the failures or successes of development programs—see the third 
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paper of this dissertation Those with blue hair please step forward: An economic theory 

of group formation and application to Cajas Rurales in Honduras. 

In conclusion, the first paper of this dissertation presents a list of tools that may be 

included in a social development toolkit, available in this note as Table V.1.  As 

discussed in the toolkit paper all the tools presented in the table define baselines for 

issues of interest, however, the paper suggests that GIS, SAM, municipal indices, and 

household survey should be part of a minimum tool kit for decision making in 

development.  This toolkit is meant as a way forward for all regions, not just the Trifinio, 

and not only rural areas.  Along with the social distance analysis and the data generating 

techniques, these mechanisms would help any policy making institution improve its 

project design.  Finally, we address project execution skills next. 

Table V.3: Inventory of tools for regional analysis 

Tool Key question Cost/Difficulty/Priority  
GIS Where are the assets and 

liabilities? 
High/High/High 

Environmental 
assessment 

How to define an 
environmental baseline? 

High/High/High 

General equilibrium How to measure impact of 
interventions on production, 
employment and income? 

High/High/Low 

Social Accounting 
Matrix 

How to measure impact of 
interventions on production, 
employment and household 
income? 

Medium/High/High 

Municipal indices Where to invest and how to 
measure tradeoffs of 
investments in selected indices? 

Low/Low/High 

Value chain analysis How to identify barriers that 
slow growth in selected goods? 

High/Low/Low 

Household survey How households manage risk 
and how to define a socio 

High/Medium/High 
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economic baseline? 
Conjoint analysis How to measure preferences of 

individuals for attributes of 
development programs? 

Low/Low/High 

Field experiments: 
measuring trust and 
social distance 

How to deal with unobservable 
people’s characteristics in the 
design of development 
programs? 

Low/High/Low 

 

5. Project execution matters: revisiting integrated rural development 

The first paper, the toolkit, and the last paper, economic experiments, make it 

clear that at the project level practitioners need to revisit the concept of integrated rural 

development in the design and execution of projects in rural areas.  The policy 

recommendation for the Trifinio, a mostly rural, agricultural-based, and poor region, is 

the following: programs need to be multidimensional in scope, and built from the bottom-

up with beneficiaries’ ownership and leadership.  The successful example of Cajas 

Rurales in Honduras should be replicated in other projects for the region.   

Figure V.1 presents a diagram of an efficient institutional setup for the 

implementation of a rural development program following PRODERT’s organization.  In 

this proposal there is only one Ministry that oversees program execution and coordinates 

financing with the lending facility, which could be a multilateral institution, a private 

bank, or public funding.  The executing unit deals directly with service providers in each 

region, which represents a conglomerate of municipalities.  Service providers produce 

and deliver goods and services to the final beneficiaries of the program, who are 

organized at the community level.  By reducing the number of players, the program also 

reduces sources of friction: supervision and production of services are centralized in one 
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executing unit, service provision in a single geographical area.  Moreover, the 

beneficiaries play a central role in this setup, as explained using PRODERT Honduras as 

an example for project implementation.  

Figure V.5: Institutional setup for an integrated rural development program 

 

6. Concluding remarks: key strategic role for the Trifinio Commission 

The Trifinio Commission’s role in keeping peace and social harmony in the 

region may be its greatest contribution as water could be a source of political and 

economic friction in the Trifinio.  Increasing demand for water in all 3 countries will 

inevitably grow in the next few years.  At the same time population growth and the 

negative effects on water of the perverse cycle of poverty-environmental degradation (see 

Introductory Note to this dissertation) will escalate as more people and more pollution 

affect the quality and amount of water available to all.  In this context, the Trifinio 
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Commission plays a key role because the Trifinio region has enormous strategic value: it 

controls water supply for 3 countries in Central America.   

This project aims to provide information and policy options for the Trifinio 

Commission to address the economic and social issues of the region.  By doing so, the 

Commission will also be reducing potential future conflict due to increasing demand for 

water.  Although the Trifinio region is isolated, and the Trifinio Commission is both 

underfunded and isolated, efforts to promote economic development, social development, 

and environmental protection have a high return to all the people of El Salvador, 

Guatemala and Honduras.  We hope that our analysis will make a difference in providing 

the Commission with the information they need to make stronger cases to donors and 

central governments about the strategic importance of the region.   

 


