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INITIAL SITUATION 
The field of development economics has contributed significantly 

in recent years to the last three stages of the policy process: policy de-
sign, policy implementation and monitoring, and policy evaluation. 
Unfortunately, economists have had much less to say about how to 
better inform the first three stages of the policy process: problem defi-
nition, policy formulation, and selection of a preferred policy option. 
Poverty maps and the applications of cluster analysis are the main con-
tributions that development economists have made to the initial stages 
of the policy process. These tools have proven to be extremely useful 
due to their simplicity and directness in identifying populations with 
urgent needs and common traits, but are somewhat limited to being 
mere diagnostic techniques because of their one-dimensionality and 
lack of grounding on a more rational, rigorous, and systematic ap-
proach. 

PROJECT APPROACH  
The stochastic frontier approach provides an ideal framework to 

build the typology of rural micro-regions. Conceptually, the stochastic 
approach is developed from a theory of producer behavior in which the 
motivation is the standard optimization criteria (minimize costs or max-
imize profits), but in which success is not guaranteed. The associated 
estimation procedures allow for failures in efforts to optimize and for 
differing degrees of success between producers. This allows for the 
analysis of the determinants of variation in the efficiency with which 
producers pursue their objectives. 

We combine detailed micro-level socioeconomic data from 
household surveys with high-definition GIS (Geographic Information 
System) data, adapting a stochastic profit frontier approach to the mul-
ti-product farm reality of the rural areas in developing countries. This 
statistical method allows us to diagnose bottlenecks (problem defini-
tion) while simultaneously informing adequate policy formulation and 
narrowing down the portfolio for the selection of the preferred policy 
option.  

Figure 1: Agricultural typology of rural areas in the Pe-
ruvian Sierra 

 
By recognizing the fact that farmers are productive units optimiz-

ing an objective function subject to a set of constraints, we ground our 
analysis within the framework of agricultural household models and 
consumer and producer theory. The typology resulting from the sto-
chastic profit frontier analysis deals with many of the problems that 
previous typologies have suffered from. The efficiency indicator is a 
continuous measure, similar to a score, and its interpretation is direct 
and simple. The functional form used for its estimation is flexible and 
imposes a limited structure on the analysis. Moreover, it is possible to 
calculate the stochastic profit frontier using both semi- and fully non-
parametric estimation methods. Finally, the stochastic profit frontier 
approach can estimate the parameters involved in a constrained opti-
mization process and allows for random shocks, a setup that is suitable 
to model farmers’ decision-making processes and analyze the oppor-
tunities and challenges they face. 

 MAJOR RESULTS ACHIEVED  
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The project’s results have been validated by the main stake-
holders in Peru (Ministry of Finance, Ministry of Agriculture, Min-
istry of Trade, and IADB) and by many academics specializing in 
rural development and spatial typologies in Ecuador (RIMISP, Un-
iversidad Andina Simon Bolivar). The typology constructed with 
our methodology allows for the construction of micro-regions 
based on the following dimensions: agricultural potential, farm 
efficiency, district level poverty, and access costs. It does so within 
the framework of the economic theoretical model (as opposed to 
cluster analysis) of profit maximization at the farm level under 
severe constraints caused by market failures and imperfections. 

The maps from the typology analysis for Peru and Ecuador 
are presented in Figures 1 and 2, respectively, and illustrate some 
of the main features of this methodology. The typology map for 
Peru shows the areas with no potential and high poverty (critical 
areas in turquoise, often in the highest parts of the Sierra of Pe-
ru), and where assistance programs should be the main policy 
intervention in the short run. The pink areas are regions that, 
while also being very poor, show high potential for agriculture, 
given their lower access costs to local markets and better agro-
ecological conditions. Figure 2 shows an access cost map for Ec-
uador using the high definition GIS data. The investments in main-
taining a system of rural roads is visible on the maps, shown by 
the high density network across most of the country (except the 
jungle on the east). Preliminary typology for Guatemala has also 
been built. 

 

Figure 2: Access costs to cities of at least 10,000 inhabi-
tants in Ecuador 

 

EXPECTED IMPACT 
The typology is expected to feed into the information system 

of the National System of Public Investments (SNIP) of the Minis-
try of Finance, helping to better inform the investment decisions 
of the central government and regional authorities. By giving a 
more detailed diagnosis of development bottlenecks, the problem 
identification will lead automatically to a set of potential policy 
formulations and a narrower set of recommendable policies. Ad-
ditionally, it can also be used as a large-scale general baseline for 
policy interventions if the information is updated over time. In the 
current stage, the project is being extended to other countries in 
Central America in addition to Guatemala. 
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