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One of the highest development priorities for rural communities in Bolivia is to gain access to 
electric power. Currently, less than 20% of the rural population has access to electricity, in large part 
because provision of service via the national grid is in most cases prohibitively expensive. The 
existing alternative to grid extension has been diesel-powered electric systems operating with 
tremendously high losses, a high cost of power, and low level of reliability. 

Renewable energy technologies provide .an attractive alternative, but can only be adopted and 
disseminated widely if the appropriate institutional M e w o r k ,  financial mechanisms, technical and 
managerial know-how, supportive policies, and incentive systems are in place. This project, to be 
developed with PDF Block B resources, corresponds to GEF Climate Change Operational 

. Programme 2 which aims at "Promoting the Adoption of Renewable Energy by Removing 
Barriers and Reducing Implementation Costs". 



Renewable energy electrification programmes have been developed with noted success in several 
other countries, and in all cases, a concerted effort has been necessary to establish the 
institutional and technical capacities r for designing, lenting, and administering 
projects in a sustainable fashion. 
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In Bolivia in previous years. small-scale electrification projects1 have been undertaken to 
illustrate that renewable energy projects can be implemented through a partnership of users and 
electric utilities, with cost recovery, proper maintenance and efficient administrative systems. 
Three years of experience with renewable energy systems in rural areas has provided a wealth of 
information on system performance from which equipment standards can be developed and a 
quality control program designed. As well, the Energy for Sustainable Development program 
and SNE have fostered the establishment of a revolving fund aimed at financing rural 
electrification on an on-going basis2 . 

At the same time, a consultative group was formed in 1994 chaired by SNE with participation 
NDR, and NRECA to examine options of designing and implementing a national 
xition program that would include conventional and renewable energy-based 

technologies. The World Bank has partially supported this collaborative program through a rural 
energy grant to SNE. I 
Building on the momentum gained through these efforts, the National Secretary for Energy 
(SNE) has made rural electrification a program priority for 1996. At the same time, Bolivia's 

% 

Popular Participation and Electricity Laws provide the appropriate legal, financial and decision- 
making frameworks for decentralized rural electrification. U 

The primary objective of the full-scale project - to be developed through PDF resources 
requested here - is to overcome the principal barriers to the initiation of a renewable energy rural 
electrification programme, thereby laying the foundation for its self-sustaining expansion 
throughout Bolivia. To this end, PDF resources will be used toward the development of a 
renewables-based rural electrification programme by identifying the institutional, policy and 
incentive frameworks, technical and managerial capacity-building requirements and activities, 
financial sustainability mechanisms, and information requirements associated with the cost- 
effective use and dissemination of renewable energy technologies. 

1 
These have included the USAID-fund4 ESD program: the GR-funded PROPER (Program de Promocibn de Energius Renowbles) 

program: and the Spanish-funded ICI program in the altiplam 
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Under the Electrification for Sustainable Develc :CIS with elec 
Panicipating utilities were required to repay the funds that were invested through ESD to a central electrification tund. Uver US5 3.5 ml lon have 
been cornmined to this facility to date. mostly for renewable energy projecrs. The fund that is being established to receive and recirculate hese 
funds will be a Bolivian insrimtion. managed by the horrowerslowners. 



The full scale project will establish renewable energy systems in selected areas of rural Bolivia; 
provide the required training for the design, management, and effective operations of these 
systems; establish a financing strategy in which renewable energy projects can be co-financed 
among participating comrnuni ties, end-users, private sector partners, and the federal government; 
develop a financial infrastructure by which funds recovered from projects can be revolved into 
future renewable electrification activities and; establish the necessary linkages between private 
sector, electric utilities, production cooperatives, and other institutions, required to sustain a 
national programme for a twenty to h r t y  years duration. 

PDF resources will be used to undertake the following project preparation activities: 

ii) 

iiii 

identify a number of rural communities (possibly around 25) where the necessary 
partnerships with the private sector, electric utilities, production cooperatives, and 
other groups and institutions necessary to initiate a national renewable 
electrification programme can be established in a way which will lead to 
successful community-based electrification; 

formulate a programme to build the capacities of rural communities, local 
operators, collaborating NGOs, and government institutions in ' the design, 
management and administration of renewable-based energy systems; 

- 
design and adaptation of renewables-based electrification systems for the 
communities identified above, based on an assessment of electrification needs and 
priorities, as well as least-cost potential for renewable energy applications (e.g., 
wind, solar), including quality control procedures for technology procurement, 
and battery recycling; 

desi 
renf 

.gn of a revolving fund to ensure the financial sustainability of a full-scale 
:wables-based electrification programme for rural Bolivia; 

design of fiscal incentives to facilitate the procurement and dissemination of 
renewable energy technologies; 

formulation of a full-scale project proposal for funding by the GEF and identified 
co-financing sources. 

. Identih a n u d e r  of rural communities @ossibly around 25) where the necessary 
partnerships with the private sector, electric uhuhlities, production cooperatives, and other 

/I groups and institutions necessary to i n a e  a national renewable elecin@ziion 

-! .;/ 



programme can be established in a way which will lead to successful comrnunity-based 
elecm~cation; -7 

This PDF activity will inventory the municipalities that lie more than 15-20 kilometers from the 
grid with a sufficiently low electric demand to be considered candidates for a renewable energy 
electrification programme. Existing digitized population, political, and electric grid maps will be 
used to identify contiguous groups of communities lending themselves to more effective 
administration and lower operating costs. Digitized maps will be overlaid on locations of 
municipalities, concession areas of existing electric utilities, and, to the extent the information is 
available, non-government organizations and production cooperatives to determine what 
administrative options exist for the larger programme to be developed. This last step will 
provide institutional options for each grouping of participating communities. 

Based on the above considerations, a number of communities will be identified to participate in 
the initiation of the full electrification programme. Project implementation will involve the 
finalization of co-financing commitments from their municipal budget allocation (see National 
Level Support, below) for investment in renewable energy systems. At the same time, each 
participating family will be asked to commit to financing a portion of the installation cost 
directly. Other cofmciers will include FNDR, SNE, and prospective local private 
organizations. 

2. IdenfiD a programme to build the capacities of rural communities, local operators and 
coL?hborating NGOs and govenunent institutions in the design, management and 
aahinistration of renewables-based energy systems; - 

While the Popular Participation Luw provides local stakeholders with the authority to design 
programmes through the municipalities in which they reside, it does not, however, provide the 
municipalities with the technical capacity to assist them in project design, implementation, 
management and administration. In the past these services have been performed by the 
centralized line agencies or in the case of rural energy, by FNDR and SNE. 

However, neither FNDR nor the SNE currently have the staff capabilities to undertake a national 
rural electrification programme without external assistance. While FNDR has been charged with 
the responsibility of developing and financing the rural electrification program, their staff 
requires extensive training and technical assistance to implement the programme. At the same 
time, SNE currently has only a small staff addressing policy changes to the electric sector, as 
well as reviewing the requirements for the national electrification programme. 

This PDF activity will consist of an assessment of existing capacities and technical requirements 
for the application of renewable energy technologies, as well as the design of a corresponding 
training programme including a workshop designed to orient project stakeholders in the use of 



r technology, its capabilities, and limitations, related operational costs and options for 
nancing, as well as information and assistance regarding service providers. 

The proposed training programme - addressing skills requirements and the local and national 
levels - will be developed in close coordination with FNDR and SNE, and tested in several target 
communities, as well as collaborating institutions to determine changes to make them more 
effective. 

esign of renewables-based elecm~cation systems in selected rural communifies, based 
z an assessment of electnflcation needs and priorities, as well as least-cost potential 

for renewable energy applications (e.g., wind, solar), including quality control 
procedures for technology procurement, and baitery recycling; 

Experience has shown that one of the most important elements to successfully managing 
renewable energy electrification programmes is the design of a highly reliable system and careful 
selection of equipment. By definition, the renewable energy systems will be located in remote, 
sparsely populated areas, increasing maintenance costs if the systems have problems with key 
components, such as charge controllers, electronic ballasts, and batteries. While very high 
quality components exist in the market place, they must be matched carefully to ensure that the 
voltage set points, for example, are consistent for the battery and charge controller, and that the 
ballasts are designed for long life and minimum interference with other a~~l iances ,  such as 
radios and television sets. 

This PDF activity will ~ ~ V I C W  c~pected ~ I I C I ~ ~  cclllallu UI viu~uua p a w  UI UIC LUUIIU~ including 
.the altiplano, the high valleys in Cochabarnba and Chuquisaca, the lowlands in Santa Cruz and 
the Beni, and the Yungas and Chapari regions in La Paz and ~ochabamba. The demand data 
will be used to set standard system designs for a range of system sizes and costs. Given the 
system sizes, optional solar photovoltaic panel configurations with matching battery capacities 
will be designed. Given battery characteristics, charge controller and electronic ballast 
specifications will be written. 

Once system designs have been determined, local equipment suppliers will be consulted to 
determine their ability to comply with the standards, and workshops will be held with the 
suppliers to: (i) acquaint them with the specifications that have been developed, and (ii) solicit 
their input to modify system designs and specifications. 

Once the standards have been finalized, a quality control procedure will be designed to ensure 
that resulting specifications are followed by the selected suppliers for future procurement. The 
demand assessment, specifications, and quality control procedures will be documented in an 
integrated report that will be developed in close coordination with FNDR and SNE, and 
published as a public document under the national electrification 



Finally, a specification will be drafted to be included- in the standard bid package that will 6 
address battery recycling procedures to insure that lead-acid batteries are not discarded in 
landfills and streams after use in the renewable energy household systems. This will include a 
standard contract with local battery manufacturers to recycle batteries at a pre-established price, 

leans of collecting and transporting batteries from the communities to the factory. and a m 

A . Design of a revolving fund to ensure the financial sustainability of a broader 
renewables-based electrification programme for rural Bolivia; 

Under the full-scale project, the Popular Participation Programme is expected to finance a 
portion of each renewable energy system, estimated as approximately 30%; each user will 
independently finance a portion, covering 10 to -20%; .the remainder needed for project 
implementation will come from FNDR, SNE, andlor private sector organizations, such as 
electric utilities, NGO 's, or production cooperatives. 

This third-tier financing may be borrowed through the revolving fund that is being capitalized 
through the Electrification for Sustainable Development Project (ESD) project and through other 
sources. The purpose of establishing a revolving fund for renewable energy technologies will be 
to centralize the third party financing in such a manner as to increase volume within a single 
institution, reduce administrative costs of the loans, and "capitalize" the knowledge needed to 
assess electrification projects so as to reduce the level of risk within the programme. 

This activity will determine what additional sources of capital might be available for lualw dnd 
6-; 

the minimum staff requirements necessary to operate a renewable energy revolving fund. The 
concept will be presented to local commercial b~nks potemtially considered to assume the banking 
functions necessary for the fund, and pro-forma financial analyses will be undertaken of several 
typical projects. These pro-forma analyses will be included in the business plan of the fund to 
illustrate the feasibility of co-financing projects under commercial terms with FNDR and the 
communities in a manner that assures full cost-recovery 

5. Design of fiscal incentives to faciitate the use and dissemination of renewable energy 
technologies; 

Fiscal incentives will be designed for National Senate analysis, discussion and potential approval 
with the aim of facilitating the entry and transfer of renewable energy systems to be financed 
under the national electrification programme. The need to encourage investment in rural areas 
has been manifested by the present and past presidential administrations and acknowledged by 
the Senate Committee on Rural Development, thereby providing the impetus to effect the 
required legislative changes. 

PDF activities will be executed by SNE with a project team c o ~  
and NRECA. 

nposed of SNE. , local cc 



will prc le folloi tputs: project 

(i) selection and partnership agreements with at least 25 communities, including co- 
financing commitments; 

) filly designed training programme based on a comprehensive needs assessme 

(ii) design of renewable energy systems, including. standards for quality control and 
waste disposal; 

(iv 
Pr( 

,) design of a revolving fund, with corresponding institutional framework, and related 
xedures and pro-forma financial analyses of typical projects illustrating the viability of 
mmercial loans from a central revolving fund; 

ucslgn UL I I ~ M I  II ILCIIL~V~S to promote the transfer and disse~lllllil~u11 UL IcIIcwaulca- 

based systems; 
/-- 

(vi) Formulation of a UNDPIGEF full scale Project Document and project brief for 
1 . .  .: -- , presentation to the GEF Operations Committee and the GEF Executive Council. 

Bolivia rat@ed the UN Framework Convention on Climate Change 3 October 1994. 

The aim of the full-scale project - to be developed with PDF Block B funding requested here - 
falls squarely within the second Operational Programme of the GEF Operational Strategy, as 
follows: 

. .  . Promoting the adoption of renewable energy by removing barriers and reducing 
implementation costs. 

3.26 The purposes of this operational program are to: 

(a) Remove barriers to the use of commercial or near-commercial renewable 
energy technologies. 

(b) Reduce high implementation costs of renewable energy technologies due' to 
low-volume or dispersed application. 



V. N a  Level SUD- 

Bolivia's recently enacted Popular Participation Law has dramatically changed the way resources 
for rural infrastructure are allocated. This law has essentially decentralized the decision-making 
process for all but the largest of projects financed by the public sector, providing funding, 
technical assistance, and political autonomy to municipalities throughout Bolivia. The law allows 
communities to directly determine how and to which projects funds will be allocated, and to 
control the resources they are provided through allotments released to them. 

At the same time, the new Electricity Law provides a new framework through which rural 
electrification projects will be financed. This new law builds on and complements the Popular 
Participation decision-making framework, and provides a new financial mechanism by which 
donor and private sector funds can be channelled to new electrification projects. 

The Senate Committee for the Promotion of Rural Development and the Ministry of Sustainable 
Development and the Environment have recognized the proposed renewable energy 
electrification programme as essential to the national goals of sustainable development. National- 
level support is clearly demonstrated by the commitments by FNDR and SNE to co- fmce  the 
PDF activities as well as the follow-on full-scale project. Additional cofinancing commitments 
will be obtained from other sources during the course of implementation of the PDF Block B. 



VI. I&ms to be Financed 

The following components will be financed with PDF knd! s and c :ounterpart financing: 

is with 2 
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corresponding institutional frarnework,and 
related procedures and pro-forma financial 
analyses of typical projects illustrating the 

nsfer and dissemination of renewables- 




