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around 1.2 billion people remain without access to electricity in rural areas of Africa, Asia and Latin
Rural dectrification program America. In order to achieve universal access, a wide range of institutions must be involved in long-term rural
Renewable energy electrification programs within a regional and national scope. In this context, the main objective of this research
Sustainability dimensions is to propose an evaluation methodology which aims to promote continual improvement of the programs un-
Formative evaluation derway, by undertaking the appropriate modifications in terms of their design and implementation. In this
regard, a formative approach is sought, as the programs underway require from elements for continual im-
provement. In addition, a management perspective is also sought, as the results focus on program leaders for the
implementation of suitable modifications, as and when needed. The proposed evaluation methodology considers
4 sustainability dimensiol nvironmental, technical, socioeconomic and institutional, in turn composed of 15
criteria that allow the design and implementation of the program to be analyzed in detail. The criteria are
assessed by means of indicators dealing with the specific conditions of each program. As a case study, the
Venezuelan program "Sowing Light" is taken as an empirical application of the proposed methodology. Launched
in 2005, this program has been developed in three phases, reaching 900 rural communities to date, and is
expected to benefit 2020 more in the near future. Hence, the proposed evaluation methodology aims to provide
useful results to compare RET-based electrification programs with conventional grid extension. Similarly, the
methodology promotes continual improvement in favor of universal electricity access in rural communities in
this country, as well as lessons learned that can be useful for the development of similar initiatives in other
developing countries.
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PALLABRAS CLAVE

ABSTRACT RESUMEN

Nowadays, around 1.2 billion people remain without access to electricity in rural areas of Africa, Asia and Latin
America. In order to achieve universal access, a wide range of institutions must be involved in long-term rural
electrification programs within a regional and national scope. In this context, the main objective of this research
is to propose an evaluaton methodology which aims to promote continual improvement of the programs un-
derway, by undertaking the appropriate modifications in terms of their design and implementation. In this
regard, a formative approach is sought, as the programs underway require from elements for continual im-
provement. In addition, a management perspective is also sought, as the results focus on program leaders for the
implementation of suitable modifications, as and when needed. The proposed evaluation methodology considers
4 sustainability dimensions: environmental, technical, sociceconomic and institutional, in turn composed of 15
criteria that allow the design and implementation of the program to be analyzed in detail. The criteria are
assessed by means of indicators dealing with the specific conditions of each program. As a case study, the
Venezuelan program "Sowing Light" is taken as an empirical application of the proposed methodology. Launched
in 2005, this program has been developed in three phases, reaching 900 rural communities to date, and is
expected to benefit 2020 more in the near future. Hence, the proposed evaluation methodology aims to provide
useful results to compare RET-based electrification programs with conventional grid extension. Similarly, the
methodology promotes continual improvement in favor of universal electricity access in rural communities in
this country, as well as lessons learned that can be useful for the development of similar initiatives in other
devﬂnping, countries.




1. Introduction

Currently, around 1.2 billion people remain without access to
electricity in the less developed countries of the world [1]. Lack of
electricity is one of the most significant barriers to overcoming poverty.
In Latin America, 22 million people are without this service, mainly in
countries such as Bolivia, Colombia, Guatemala, Haiti, Nicaragua and
Peru [1]. This population tends to be scattered over large and barely
accessible teritories, so the possibilities for national grid extension are
very limited [2]. In this regard, renewable energy technologies (RET)
are suitable for such applications since the resources are widely dis-
tributed worldwide [3]. Indeed, between 2007 and 2016 the installed

5. Discussion about the program design and implementation

Regarding the program design, the final results show consistency
with the objectives conceived by the AARE (Section 2.1) according to
the RE indications, which is especially demonstrated by the improve-
ments in education (SE-5) and health (SE-6) conditions. In this regard,
the institutional alignment (I-1) is positive. Concerning the tools used
for the evaluation of the environmental dimension, it can be observed
how the installation of RET-based facilities in communities located in
fragile ecosystems (E-1) has been prioritized. Prioritization has been
effective, since the electrification systems deployed have promoted a
technological change (E-2). In order to accomplish this change, the
adequate design of RET-based facilities (T-1) has been findamental,
both for exceeding the globally estimated minimum thresholds and for
its adequacy to the energy requirements of the local population, as

3. Proposed evaluation methodology

The construction of the proposed evaluation methodology is theo-
retically based on some assumptions of programs and public policies
evaluation described in the literature. For example, the terms "for-
mative” or "summative” were adopted by Scriven in 1967 [53] in his
discussion on the evaluation of educational programs. Since then, these
terms have been used to refer to evaluations with different purposes
[27]. Additionally, experiences like the evaluation of the recovery of
public works in Blantyre City, Malawi, were taken into account for the
conceptual framework of our proposed dimensions [31]. Formative
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6. Conclusion

In this work, a methodology for the evaluation of rural electrifica-
tion programs with a management perspective and a formative purpose
has been proposed. The evaluation is carried out from 4 sustainability
dimensions, assessed by means of 15 criteria sufficiently robust to be
replicated according to the institutional context and their foreseeable
particular barriers in social, economic and political aspects. In this re-
gard, this methodological approach is clearly distinguishable from
previous evaluations that are subject to a single dimension of sustain-
ability and/or to a local, regional or national level for a specific pro-
gram stage (design or implementation). The application of the proposed

4. Evaluation results for Venezuela

Given the climate diversity in Venezuela, a selection matrix was
developed to decide the “Sowing Light” program communities to be
visited, having a wide overview of different climatic and ethnic con-
ditions. In particular, 4 states were visited (Bolivar, Faledén, Mérida and
Zulia), which group 35% of the implemented projects. Faledn and Zulia
are located on the north-western coast of the country, having desert and
semiarid climate conditions with average yearly temperatures ex-
ceeding 28°C. Mérida is an Andean region where benefited commu-
nities are located at around 3500 m.a.s.1, with an average yearly tem-
perature of 12 °C and a highland climate. Finally, Bolivar is the largest
state of the country (240,528 km?) and has a varied tropical monsoon
climate.
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