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SECTION ONE
SUMMARY

During January, 1980, Practical Concepts Incorporated (PCI) undertook a con-
sultancy to assist USAID/Bolivia and the Bolivian Government in the first
stages of a process for developing village level energy projects.* During
this consultancy, PCI's team developed a survey and planning methodology
for assessing rural energy needs and village level energy resources in

Bolivia.

The methodology PCI developed is designed to facilitate the selection of the
most appropriate and effective ways for rural Bolivians to meet their energy
needs in their own villages with local energy resources.

The survey portion of the methodology, when applied, will provide data on:

e Energy Uses in the Rurai Areas. The survey is designed to secure
information on all important or major end-uses of energy and energy
consumption patterns in the rural villages, including an identifi-
cation of the energy resources used to support these patterns and
end-uses.

o Local Energy Resources. The survey data will identify and facili-
tate the categorization of village level energy resources. It will
identify local resources that are currently in use as well as
energy resources that are not being employed at present. Particu-
lar attention is paid to renewable energy resources.

® Socio-cultural and Environmental Conditions. The survey will iden-
tify important socio-cultural factors that affect the ways in which
energy is used in the villages, especially those factors or patterns
which could change (and be supportive or inhibitive) if the energy
sources or encrgy technoloygies used by villages were altered.

The consultancy for AID's Bolivia Mission was carried out under a PCI con-
tract with AID's Office of Rural and Administrative Development (DS/RAD).
PCl's three-year engagement with this Office provides assistance to USAIDs,
LOCs, and AID/Washington offices in addressing data gathering and analysis
issues for rural development projects. Rural infrastructure projects and
the impact of rural development efforts on beneficiary groups are areas
thet have received particular attention under this contract.

g
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In addition, the survey data will tccilitate the identification of
important local environnental problems and the probable effects of
a shift in the use of local rerewable energy resources or energy
consumption patterns.

e Village Leve) Energy Needs. The survey will provide data on village
energy needs and thow how these needs relate to energy uses (from the
point of view of the local people). The survey will also provide a
basis for identifying energy needs that may not be articulated by
people in the villages, due to their lack of experience with spcci-
fic energy applications.

The data analysis portion of the methodology is designed to use survey data

in a process that matches a set of prioritized energy needs and local energy
resources to facilitate the selection of appropriate energy conversion techno-
logies. The methodology should also prove useful as a technique for ideanti-
fying energy related research and developnent agendas. The methodology is
not, however, meant to be used as a tool for compiling aggregate statistics

on energy-use patterns or for determining the national resource potential of

Bolivia.

The survey and planning methodology deveioped for USAID/Bolivia is designed
for use in different communities over many years. PCI recommends that AID
itself undertake the initial testing, translation and application of the in-
strument. Once such preliminary efforts are completed, PCI recommends that
AID engage a Bolivian institution, such as INER, in the survey and analysis
process, gradually transferring both the capacity and responsibility for the
process to a local organization.
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SECTION TWO
BACKGROUND & OBJECTIVES

I- this section of the report PCI examines general background issues as
well as USAID/Bolivia's specific expectations concerning the consultancy.
The section covers:

e The nature and requirements of village level energy projects;

e The role of information in the design, implementation and eval-
uation of these projects; and

o The objectives and scope of PCI's consultancy for USAID/Bolivia.

¢ A THE NATURE & REQUIREMENTS OF VILLAGE LEVEL ENERGY PROJECTS

Energy, when defined as the ability to do work, is a means to an end. 'n
jts broadest sense, it is the means to plow and irrigate fields, to process
goods, transport produce, light clinics and homes at night e¢nd facilitate
other activities that enhance productivity and improve the quality of life.*
In rural development programs, energy is a required input and not an end
in itself. In Bolivia, as in other developing countries, it is expected
that when enargy resources are provided or expanded, higher level develop-
ment benefits will follow, e.g., changes in productivity, health status,
etc. Figure I1-1 schematically displays some of the specific hypotheses
that have beern formulated over the past several years concerning the rela-
tionship between energy uses and socio-economic benefits.

*
Appendix One contains a short analysis of commercial energy use in Boli-
via, prepared by USAIL/Bolivia.
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As Figure II-1 and AID's guidelines for project development suggest, the
optimal method for achieving any rural development. objective is to begin by
stating the specific objective that is to be achieved and then working back-
ward (or down the objective tree) to determine what mix of resources (or in-
puts) are required. This type of systematic process for determining the in-
puts required to achieve specific rural development objectives can lead
planners to the conclusion that energy resources are a needed element of an
overall development program. Once AID or any other development organization
identifies a general need for rural energy resources, a process must be un-
dertaken that defines in specific terms what energy sources and technologies
shouls bt Jeveloned. Ideally, one beginc the process for selecting specific
eneryy resoin oo by defining what type of work they are to facilitate and
then de-.crmiring, for a specific context, exactly what energy sources and
technologies are best suited to the needs at hand.

Energy projects or energy strategies are of two basic types. There are those
which simply introduce a different energy supply or technology to carry on an
"end-use" activity that already exists in the area, e.g., replacing a rope
and bucket system on a well with a wind driven pump. Second, there are those
whick provide energy for one or more new "end-uses", i.e., they make a new
activity possible (e.g., by providing a pumping system for irrigation where
fields have not previously been irrigated) or dranatically alter social and
economic patterns with respect to an existing energy use. Many energy pro-
jects sponsored by development agencies are of the second type and, as such,
require systematic planning.

A systematic process is needed which helps planners to (1) use information

on rural development objectives to identify energy needs and (2) use informa-
tion on village energy needs in the selection of appropriate energy techno-
logies. AID, other donor organizations and the developing countries have

not aiways followed this type of systematic process. In a number of recent
projects, planners and project designers have started with an attractive
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technology and looked for ways to apply it.* When the design process is
inverted in this manner, ti.e consequences can impede progress. First, an
inversion of this sort can result in the installation of energy technologies
and systems that are inappropriate, i.e., either the form of the energy out-
put or the amount of energy produced by the project is inappropriate. Once
created, these resources may go unused, be too expensive for the project's
target group or require heavy subsidization for much longer than was ini-
tially anticipated. Because these "technology driven" energy projects are
often patently inappropriate, they can impede progress in a second way:

They can discourage the people in villages as well as government ministries
and donor organizations from actively pursuing alternative and more appro-
priate rural energy projects.

If the overall planning process is "needs driven" as opposed to "technology
driven", there is a much greater chance that the technologies selected and
the energy supplied will integrate well into the communities for which they
are chosen. In addition to assessing the appropriateness of alternative
energy technologies for rural villages (in terms of the form and amount of
energy output they provide relative to the amount and kind of work this en-
ergy is expected to do), AID and the Bolivian Government will need to consi-
der implementation strategies for each alternative technology they consider.
If projects are to be implemented locally, as well as used and maintained by
local personnel after a development assistance effort is terminated, then the
technologies selected for village level projects must be manageable at the
village level.

Prior instances in which the existence of a technology has led to the
development of energy projects in the developing countries suggest to

PCI that AID needs to examine carefully: (a) Active marketing of AID

and LOC personnel by technology desigr and production organizations

that have a vested interest in seeing their particular technologies de-
monstrated in developing countries which are, in effect, potential new
markets and {b) any tendency to use a "1iitle knowledge" about techno-
togies, combined with a general worldwide concern with energy, to quick-
ly design and fund energy projects as a means of setting aside a pipeline
of development funds for a country of region.

\V
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Village level capability, with respect to the operztiun and maintenance
of energy supply facilities and the ability of the village to control

its energy resources are two keys to the design and successful imple-
mentation of rural energy prujects. Further, projects in which those

who will utilize the energy provided by a development assistance effort
can operate, maintain and control their energy resources are hypothe-
sized to have a greater chance of becoming self-sustaining than projects
which lead to increased dependence on outside personnel (e.g., government
advisors, ex-patriate technicians, etc.), imported materials and equip-
ment or non-renewable energy sources.

B. THE ROLE OF- INFORMATION IN PLANNING RURAL ENERGY PROJECTS

Planners and managers of rural energy projects need information that can

be used to establish the priorities among local energy needs; to analyze
local resources, capabilities and existing end-uses of energy; and to

match energy technologies vith local constraints and requirements. Further,
it is important from a planning and from an evaluation perspective to have
information available concerning the status of the local population with
respect to the social and economic conditions that are expected to change
when energy resources are applied, e.g., nutrition status, housing quality,
wealth, etc.

An information gathering approach for rural energy projects that focuses

on the current end-uses of energy and the energy needs of local people

has two benefits: It facilitates the matching of technologies to a

specific situation and helps to ensure that intended impacts are not for-
gotten during the technical design phase of the project. Planners need a
comprehensive picture of local development issues and plans, constraints,

the energy implications of local conditions, and an understanding of present
local energy-use patterns to develop a project design that is both appropriate
and has a high probability of yielding its intended impacts.
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Information on the resources that are currently in use and those which
are latent (i.e., could be brought into use) is also required. Without
such information, planners run a high risk of introducing a strategy that
will not work, is not wanted, cannot be managed by the local people, or
has inefficiencies built in which negate the other potentially positive
effects of an energy project. Further, planners and project designers
need locally specific data to properly analyze and select appropriate
fuels and conversion technologies.

The range of information needed to plan rural energy projects is perhaps
best illustrated by a review of the analytic process required to match
community level needs and resources with appropriate energy technologies.

A selection process that matches energy needs with energy sources and
technologies in a manner that is socially, culturally, economically and
environmentally optimal will normally have a number of stages. The process
begins, as USAID/Bolivia intends to begin, with the collection and analysis
of locally specific data on the end-uses of energy as well as information
on local development objectives that depend upon energy inputs. Figure II-2
displays the multiple states of a process that should, if properly used,
lead to the selection of optimal energy sources and technologies for meet-
ing rural energy needs. The first step in the process (shown at the top

of the figur.) is the phase of pre-design information gathering.

Based on the information generated by this pre-design data gathering phase,
government officials and donor organizations can begin a process of match-
ing energy resources to supply needs. This process leads to the identifi-
cation of plausible energy sources and technology options. There are
several reasons for undertaking a screening and matching process of the type
suggested by Figure I1-2, including:

Practical Concenpts incoroorated
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FIGURE II-2:
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e The importance of matching the form of energy need or end-
use in a village (e.g., energy for irrigation) with the
form of energy output from various candidate technologies
to achieve high orders of efticiency in energy production.
Some end-uses can be served by applying any of a number of
energy sources and technologies. Where such choices exist,
a matching process forces a complete review of the efficiency
of each option and facilitates selection of an aptimal ap-
proach for the specific situation.

o The fact that renewable energy technologies vary in the quaiity
and timeliness of their outputs; they rely on resources that
are themselves variable, e.g., the sun, wind and biological
processes. When renewable technologies are considered, a
screening and matching prucess that examines the inherent
variability of the energy source and techtinology in conjunction
:ith the quality and timing requirements of the local situation

"is needed.

e From prior experience with energy projects as well as other
types of development projects, AID has reason to believe that
the acceptance and adoption of a new technology will be most
rapid and complete when it has been closely matched to the
social, environmental and economic conditions in a project area.

e Finally, there may be some instances where the screening and
matching process suggests that there is no readily available
and desirable technology to address an energy end-use identified
by a pre-design data collection effort. The matching process
thus informs AID when the appropriate response to a situation
is not to construct an energy producing facility.

While the information collected with this methodology will srmetimes be suf-
ficient to narrow the range of potential energy source and technology options
at the point of the first "matching", it will often be the case that addition-
al information is required to make final energy source and technology selec-
tions. Thus, planners ray need to gather additional data on local conditions
(e.g., resource availability, village organizational capability, etc.) in

the villages a project will assist. During such "second-round” village

data collection efforts, planners will have an opportunity to actively in-
volve the local population in their deliberations concerning energy source
and technology options. Discussions with the village people about specific

Practical Concepts Incorporated
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options can provide planners with information and insights that could not
have been secured during pre-design data collection efforts (when specific
options had not yet been identified). Village level feedback on candidate
energy sources and technologies can provide planners with a complex of in-
formation that relates to twin issues of village capabilities ard a village's
ability to control its eneray resources.

Additional economic, social and environmental data from villages is only one
of the types of information planners may need to make final energy source
and technology decisions. They may also need supplementary technical data
on the various technologies they are considering. Some of the candidate
technologies under consideration may not yet be fully developed and ready
for village installation. 7vh., —ay, however, be options that are highly
desirable and warrant a shift toward a research effort or an experimental
project design. Given the evolving state of many renewable energy technologies,
AID and the developing countries may on occasion find that the best approach,
from a long-term perspective, involves a staged or phased beginning. Where
it appears that the optimal approach for providing energy resources involves
a technology that is still experimental, plans can be scaied back to allow
for a pilot (or experimental) phase in a project.

The need to "test" an energy technology in a project area is often just as
great when an older technology is selected. There are several reasons for
this, including:

e Even where a technology has proven effective elsewhere,
such adaptions as are required for a new situation will
need to be identified and made.

e Energy interventions are ofganizationa] as well as techni-
cal in nature. The organizational aspects of an approach
usually benefit from some form of testing and adaptation.

o Where a technology is to be used in diverse secticns of
a country, as is the case in Bolivia, testing is needed
to determine the differences in the technical requirements
as well as organizational capacity and constraints in
specific areas of the nation.

Practical Concepts Incorporated
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Thus for Bolivia, as well as for other developing countries, it is PCI's
judgement that rural energy projects are best developed as phased efforts
that include (a) "pilot tests" of the approaches that are expected to be
optimal, (b) an evaluation of the "tests", and finally ‘c) the broad appli-
cation of "provzn" approaches. The questions to be answered by the first
stage of such nrojects include:

e How well does a given device perform technically given the
physical conditions of the village?

o What are the real costs associated with the installation and
operation of the technology, and how do these costs compare to
the benefits received and to traditional or other means of
accomplishing the same work?

e How well does the technology integrate with the local culture
and with the social organization of the village and family?

e How appropriate is the technology for the village institutions
or individuals who could own, operate, and maintain it?

o What can be learned about the best ways of transferring or adapt-
ing the technology to village settings?

These questions can normally be answered during a "pilot test" phase of a ru:a
energy project. However, if the questions are to be answered by "pilot tests”
additional information which can only be gathered during the course of such
experiments will be needed. This, in turn, suggests the need for project-
level information systems that yield the data required to answer the questions
listed above. The information from such a system can be used in two productiv
ways: (a) To examine the questions and hypotheses related to a "pilot test"
phase of a project and (b) to provide feedback to those who can act upon the
system's information. A key level at which feedback from such an information
system should be provided is the village itself. Information provided to the
villagers from rural energy "pilot tests" can serve to stimulate acceptance
and adoption of a technology. To a certain extent, the information needed at
the village ievel is the same information that USAID and the Government of
Bolivia will need to make decisions concerning the widespread replication of
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their experiments. This data can also be used by planners in other countries
as a guideline for the conduct of field "pilot tests" elsewhere. A design

for securing the type of evaluation data required for these purposes is suggest-
ed in The Role of Evaluation for Renewable Projects in Africa by Dr. George
Burrill.*

C. THE PCI CONSULTANCY

As a first step in the process of developing rural energy projects, USAID/
Bolivia hdpes to assess the current uses of energy in Bolivian villages and
determine for specific villages what types of supplementary energy resources
could be productively used. Pursuant to USAID/Bolivia's plans for developing
village level energy projects, the Mission requested the assistance of Practical
Concepts Incorporated, through DS/RAD, in developing a village level survey
metheZalogy that could be used to examine energy needs in rural Bolivia.

In January 1980 Dr. fieorge Burrill, a rural energy specialist, Dr. Sylvia Forman,
an aninropologist, an. Dr. Enrique Gomez, an economist, began work in Bolivia

on a survey instrument that could be used to identify rural energy needs as

well as energy resources and current energy end-uses in the villages of Bolivia.
The initial work of “his consultancy was carried out in the United States,

where the methodologies developed for use in energy surveys on other conti-

nents were brought together and examined by Dr. Burrill. This review provided

a framework of experience that could be applied and modified to fit the needs

of the Bolivia situation.

During the first week of the consultancy in La Paz, Dr. Burrill worked with
USAID/Bolivia to clarify the purposes of the survey 2ad to identify the
special areas of AID and GOB interest.** In this same week, Cr. Burrill de-
veloped a preliminary outline of the data categories for the survey and a

*
Cited in the Bibliography for this report (Appendix Two).

*k
Appendix Three identifies the places visited by the team and the individ-
vals contacted in the Government of Bolivia.
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basic approach for developing the full survey and planning methodology. In
the second week of the consultancy, Dr. Burrill and Dr. Forman visited rural
villages in Sucre, Santa Cruz and the Altiplano to begin identifying the types
of data their survey instrument would need to collect.* In the final week of
the consultancy, the full team worked in La Paz developing draft survey in-
struments in Spanish and English, and preparing a draft report on its consul-
tancy for USAID/Bolivia. The present volume is a final version of that re-

port.

*
Appendix Four presents the case materials prepared during these visits.

/1/0
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SECTION THREE

INFORMATION FOR PLANNING RURAL ENERGY PROJECTS

This section of PCI's report discusses the framework for a village level needs
assessment developed by the consultancy tcam. It also presents a listing of
the specific types of data that PCI's team conclided are required if USAID/
Bolivia is to undertake the analyses necessary to design projects which
utilize energy sources and technologies that are appropriate for rural Boli-
via.

A. THE NEEDS ASSESSMENT FRAMEWORK

There are four factors associated with needs that comprise the "givens" un-
derlying PCI's approach to a needs assessment in rural Bolivian villages.

1. As has already been noted above, energy is not an end in itself, but
rather a means to diverse end-uses. Therefore, PCI's avproach,
which endeavors to identify energy needs in a rural and ceveloping
context, also anticipates that most needs will be expressed as end-
use needs anr1 not directly as energy needs.

2. Conditions may exist in the rural setting which strike an nutside
observer as constituting a "need" without Leing perceived or ex-
pressed as a need by local people. ’

3. Perceived and expressed needs can vary across segmeats o¢ a commun-
ity:. This is the probable situation in rural Bolivia where needs
may also vary by sex, educational levei, wealth level, religion,
ethnicity, locale of land holdings, tyre of employment and other
social, cultural or environmental parameters.

4. Local people have reasons for their yehavior, reasons for the ways
they perceive and define needs and r2asons for preferring specific
solutions for addressing those needs. The perceived and expressed
peeds of a village must be comprehcnsive enough to capture the im-
plications of village values and preferences as they pertain to
choices about energy sources and technologies.

2
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Given points 1. to 4. above, the PCI team developed a set of guidelines for
the conduct of energy needs assessments in Bolivia. The more important of
these guidelines are presented below and constitute the foundation of several
aspects of the proposed data gathering methodology (Section Four) and of the
design for the matching needs and energy producing options through an analy-
tic process (Section Five).

1. Needs Assessment Guidelines

In order to determine perceived needs and the reasons for them, field re-
searchers, analysts and planners must first collect and "listen to" the en-
tire range of needs that members of a rural community are willing and able
to express. Analysts can then examine individually articulated needs and
their interrelationships in connection with energy end-uses and options con-
cerning energy sources and technologies.

Because perceived and expressed needs can vary across segments of a community,
it is necessary and desirable for field researchers to elicit expressions

- of need from diverse segments of 2 village population. A broad view of neecs
is essential for project development. This broad view should capture both the
full range of needs and such variance as is found when data from different
segments of a community are examined. This broad information base can facili-
tate a matching procedure and enable planners to avoid (a) creating projects
that address the needs of only a small segment of a population and (b) run
contrary to the needs of sume portion of the community.*

Since local people have reasons for their behaviors and preferences, an en-
ergy needs data collection approach should incorporate observation of the
loca) conditions as well as interviews designed to elicit articulated needs.
The combined observational and interview data should be used in a needs-

*
In conngction with this, see pages 4 to 6 in Thomas Graham, Critical Issues
for Dgs1gning Energy Surveys in Africa, a report to the Overseas Development
Council, Donovan, Hamester & Rattien, Washington, D.C., 1979,

. Vv
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oriented data analysis. Members of a local population fail to define certain
conditions for a number of reasons, including laczk of knowlédge, habituation
and/or cultural rules. An outsider may view local conditions in useful ways
that differ from local statements. This may, of course, occur vinen an out-
sider is inattentive, biased, or simply makes a mistake in his observations.
When expressed needs of preferred solutions differ from the needs or solu-
tions perceived by outsiders, the presumption of "rational behavior" at the
village level suggests that a deep, careful exploration of local ideas and
reasoning is required before a course of action is selected.

Because energy is often a means to several end-uses, descriptive data that pro-
vides specific details about energy needs can be of great value to planners.

For example, inadequate cooking facilities may reflect concern with irritation
from cooking fire smoke rather than a firewood shortage; or a statement to

the effect that irrigation is inadequate may suggest a number of possibilities--
lack of a power source, a lack of water, or control by an elite over the water
resources. ’

Finally, the probability that expressed needs will vary by community segment
and the presumption that villager behavior is "reasonable" suggest that it

is important to know the reasons behind statements abcut needs and priorities
as well as the segments of a population represented by a person who is expres-
sing needs or ranking their priority. Through careful observation and from in-
terview data, planners can learn the position of the person within the scheme
of social and economic stratification of a community and whether this person

is speaking as an individual, a member of a particular household, a member of
a special interest group, or a community leader.

2. Needs Data from the Survey

Following these guidelines, the survey methodology is designed to produce in-
‘formation on needs in the following ways:

e
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o Direct Elicitation. In one section of the questionnaire, responses
are elicited from household members about their perceptions of the
needs of their household and of the needs of their community. In
another section of the questionnaire, community leaders are asked
about community level needs. In both cases, these questions are fol-
lowed by questions inquiring about solutions consicered for the ex-
pressed needs and about the kinds of contributions villagers might
make toward a proposed solution.

e Indicative Data. At many points in the questionnaire, queries are
posed about the adequacy or availability of a rescurce currently used.
Analysis of the responses to these questions may point to unexpressed
needs or may enable the analyst to provide a quantified or distribu-
tiona) picture of factors related to expressed needs or to identify
certain expressed nceds with certain sub-groupings of the population.

e Observational Data. In addition to administering the questionnaire,
the field interviewer is instructed to undertake observation of the
community and its environment. Cbservations of matters cuch as pas-
ture and forest conditions, quality of housing, types of productive
technologies, and kinds of cooking and equipment are to be recorded.
These observations may point to unexpressed needs (e.g., contaminated
water sources) and/or rmay provide the analyst with additional infor-
mation on expressed needs or on the characteristics of people expres-
sing certain needs.

3. The Analysis of Needs Data

The information discussed above can be used directly by analysts and planners
to examine the energy-related needs of villages and for idenpifying project
approaches for meeting specific needs. Data elicited through direct questions
and by observation should be compared in terms of their range and consistency
and should be weighed in conjunction with other available social, environmenta
~nd economic data as well as national or regional policy goals. Judgment and
some appreciation of local conditions and lifestyle, as well as systematic
analyses, are rcquired in this process. Doubts about needs, in the face of
ambiguous or contradictory findings, should be referred back to and discussed
with the community members. Ideally, the results of a needs assessment will
be brought back to the viilages and reviewed with villagers as a means of
double-checking the validity of the results and as a way of securing village
reactions to and agreements with the assessments conclusions.

Practical Concepts micorporated
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In connection with a needs analysis, planners should recognize that Bolivian
villagers may not be any more "rational" in their decision-making or priority
setting than is the planner in everyday life. Factors such as bodily comfort,
prestige, advertising, personal values and tastes affect the perceptions and
decisions of the rural poor as well ac of the urban middle class. Such fac-
tors must be considered realistically (and even sympathetically) in a needs
analysis. With needs assessment data and an analysis of needs in hand, plan-
ners can begin to screen out inappropriate energy sources and technologies

and to tentatively match energy end-use needs tc realistic options. If there
are no identifiable energy-related necds revealed in a needs assessment, the
project development process should automatically stop. If, as is more likely,
one or more energy-related needs are identifiel, planners should proceed (past
Step 2 in Figure II-2) to the next step in matching needs with technologies,
j.e., determining the feasibility and the economic return of each candidate
technology.

Planners should realize from the outset that pre-feasibility analyses are only
one use of the data from a needs assessment.  Planners will nced to return
the basic village level needs data and related needs assessment issues in one
or several ways during the formal preparation of a project. At minimum, the
expressed needs of villagers and their priorities among needs should be explor-
ed in greater depth with direct reference to a proposed technology and its end-
uses. At this point, it may be necessary to provide villagers with information
about the candidate energy sources and technologies to enable them to under-
stand the needs/sources/technology matches that are being assessed. Villagers'
responses to specific needs/sources/tichnology matches may provide information
that leads to a decision to modify one or more technologies so that they bet-
ter fit local capabilities and sensitivities.

If the needs identified by a needs assessment are not articulated by the vil-
lagers, (i.e., if they come from observational data), plarners may find that
it is necessary to educate a community before seekingy its reactions. In this
situation, educational or promotional efforts may have to precede or accompany
any further exploration of a candidate needs/source/technology match.
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Another roadblock to effective communication with villagers about proposed
needs/source/technology matches may relate to the time period in which an
energy project could be expected to yield benefits. (Several years may need
to intervene between the discussions with villagers and the first energy pro-
duction from a new village facility.) Planners should be prepared to dis-
cuss questions concerning the time frame of a project and should attempt to
determine the viilagers' sense of urgency about fulfilling their expressed
needs and the relationship of a candidate needs/source/technology match to
current possible future needs.

A final, and somewhat disheartening, note about needs and needs assessments

is in order. AID and the Government of Bolivia must be advised that it is
possible (and even probable) that the expressed "greatest need" of a commun-
ity is a direct reflection of the "weakest link" in that community's techno-
logical/social/environmental system. When this is true, it may not be feas-
ible or even possible to address the "greatest need" directly. Any project
preparation process for a community where the "greatest need" cannot be addres-
sed should certainly include explicit feedbark to local participants on why a
lesser need, rather than the perceived greatest one, is being treated.

B. THE SPECIFIC DATA 70 BE GENERATED IN A NEEDS ASSESSMENT PROCESS

.

This subsection of the report presents the PCI team conclusions concerning
the data required for a needs assessment in Bolivia. The analytic framework
in which the specific data elements are presented builds on a paper entitled
Africa Energy Survey Methodology, prepared in 1979 by Donovan, Hamester and
Rattien, Inc., a Washington, D.C. based firm,

The data required for a needs assessment in Bolivia are listed in English
and Spanish in Tables III-1 and I11-2 at the end of this section. In these
tables, the data are divided into three levels: Data classes, a grouping which

clusters large segments of the data requirements; data categories, which

cluster smaller segments within classes; and data elements, or individual

. A\
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bits of information. This taxonomy is designed to facilitate the needs ana-
lysis process described in the preceding subsection. Energy utilization
activities are put together in logical groupings as are energy resources.
Social, cultural, economic and organizationel data requirements are also ap-
prdpriately grouped into the analytic framework. The data base summary in
Table III-1 is set up so that the planner or analyst can easily extract re-
quired information in the clusters or aggregations of interests.

PCI's survey instrument (which is discussed in Section Four and presented in
Appendix Five of this report) does not follow exactly the sequence of the
data base summary. The survey is, however, cross-referenced with the data
base so that the analyst will know where to look in the shrvey for informa-
tion on a specific data category or element. Table III-3 at the end of this
section shows the cross-references between the data lists and the survey in-

strument.

In the following pages, PCI presents an explanation of data clas-

ses and a discussion of the important characteristics of each data class.
The discussion is presented in outline form. It elaborates upon, justifies

and explains the sources for specific data elements:

Class I. It will not always be possible to obtain data on household
make-up through the field survey and independent sources of informa-
tion may have to be used to estimate household size and composition.
Data elements pertaining to schools and education, language, re]igion
and communal work traditions are especially 1mportant for the socio-
cultural feasibility analysis.

Class II. It will not always be possible to obtain detailed data on
aisposible income or income brackets through the field survey. People
in many parts of Bolivia simply will not give out income or wealth
information. Observations and estimates are useful in such instances
and, where possible, data from other studies should be used to provide
estimates of these levels (see Section Four, A. on additional data ga-
thering).

Class III. Although the survey includes some questions on wind, ri-
vers, rainfall patterns, and water table levels, much of the quanti-
fied data of all the data elements in this class should be compiled
from national or regional data sources before the survey is conducted
(see Section Four, A. on additional data gathering).

21
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Class IV. Organizational capacity is a crucial variable in socio-
cultural feasibility. Moreover, in some communities, organizations,
rather than private individuals, may be major energy consumers or pro-
ducers.

Class V. Fuel for cooking constitutes onc of the greatest uses of
energy in rural areas. Further, some of the household's level con-
sumption of energy resources will be "consumption" that is used in
productive processes, such as food processing. Information on labor
patterns (e.g., time spent hauling water) is also needed for feasi-
bility and impact analysis. Information on fuel and production costs
contributes to compilation of the overall economic picture of the
community.

Class VI. Data elements in this class provide a general energy pro-
file. These data elements are important because they may indicate
areas where increases in production are possibie.

Class VII. Agriculture is the predominant field of productive activ-
ity in Bolivia. Therefore, a detailed view of agricultural tasks,
procedures, products, time and energy use patterns, productive po-
tentials and points at which new end-uses and energy technologies migt
be introduced are covered by the survey. '

Class VIII. Motorized vehicles which only pass through a community
are not treated under this category; they are treated elsewhere
for the purposes of determining accessibility of the village to ex-
ternal markets.

Class IX. Electricity is treated separately from other existing
energy sources because it is the only real centralized energy source
in rural Bolivia except for gasoline or kerosenc which are brought
into the village from outside. Electrification also seems to stand
out as a unique category in the minds of rural people.

Class X. No plans for renewable energy projects can be formulated
without information on site-specific availability of relevant energy
resources. Some of this information will be pr. 'ided in survey re-
sults; some of it will have to be compiled from geographic, agricul-
tural and other more general sources.

Class XI. Ecological problems both help in the determination of need:
and point to constraints on the introduction of new energy techno-
logies or new end-uses. Data on potential ecological problems also
feed into the impact assessment analysis.

Class XII. Although perceived needs appear last in the set of data
classes, they should be understood %o be fundamental to the entire
methodology, which is "needs drivern" rather than "technology driven".
The data elements here include neess currently expressed by people

in the village as well as data on future needs or perceived as pre-
ferred solutions.
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USAID/Bolivia and the Government of Bolivia should note that some data classes
or data elements which have been found useful elsewhere have not been included
here hecause (a) they fccus on the national rather than the community level

or (b) the end-uses they facilitate, e.g., space cooling, are not immediate,
high priority problems in rural Bolivia.

2
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TABLE III-1:

DATA REQUIRED FOR A NEEDS ASSESSMENT

PATA ELEIENTS

DATA CLASS DATA CATEGORY
Femily ¥illage
1. Yo measure housenold and village 1. Desographic o. Number of people In | 4. Nusder of people
desograph.c and socia® indicators fn household in village
b. Nusder of perple b. Numder of families
fn outside work fn village
¢. leve) of education ¢. Nurper of children
1n school
d. Percent of people
in outside work
e. Percent of lfteracy
f. Rusder and type of
schools
2. Soutal o. Commynal lNador
traditions
b. Lland tenure systes
c. Acess to estermal
transport
d. Percent of popvla-
tion non-Catholic
church affiltation
e. Percent of popule-
. tion non-Spanish
spesting
11. To measure huusehold and village 1. Income, wealth, 8. A Vist of productive] o. A 112" of productire
ecooaic indicators and econocmic sctivities activicies
activities b. Leve) of disposadle | b. Percent of popula-
fncome tion {n high- or
Tow-income brachets
¢. Wage levels of ¢if-
ferent occupstions
and seasonality of
work
d. Sale prices of
products
111. To measure geographic and 1. Llocal climtic and 4, Wind speeds ang daily
climatic indiceators geographic conditions seasona) varistions
b. Seasonsl and dally
soler radiation
profiles
c. Seasonal rainfall
patterns
4. Seasons) and daily
tesperature profile
e. Rivert: Distance
from village and sea-
sonal vartations
f. Level of water tadble
g. General topography
1¥. To messure organizationsl V. Organizations and s, List of organize-
indicators purposes tions ot village
level with percent
of participetion
b. Stze of organization
¢. Purposes of nrqant-
2ation
2. Orgeniretionsl . Who are the leaders
effectiveness b. Organization's length
of time in existence
and 1ty accomplish-
ments
¢. Local perception of
organization
Y. To identify and quantify 1. Cooting and heating 4. Cooting methods and
Mowvsehold energy consumption water fecilities
patterns b, Types of fuel ysed
¢. Aounts of fuel uied

Practical Concepts Incorporated
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TABLE III-1 continued

DATA CLASS

DATA CAT{GORY

DATA ELFieNTs

fomitly

Yitlage

Y.

Yo identify and quar 1’y
household energy consum;tion
patterms--CONTINUED

1. Cookfng and hesting water--
(TINUTD

2. Llighting

3. Heating

4. Mater }ifting and
transporation (domestic
only)

S. Food ¢grinding (both mechoni-
ca and hand?

6. Food drying and processing

[

© €

d.

e.

cost

Source of fuel
and who in thY fae-
fly obtains It

Costs of fuel

Types of cooking
vtensily and vessels

Tire spent cuoting
Aounts of water
heated for non-cooking
purposes

Tive of day when
weals are prepared

Kesns used for
1ighting

Type and arount of
fuel

lethod of odtaining
fuel

Fuel costs and
svailadility

Timcs when lignting
s used

Is there any heating
now? 1f so0, what?

Type #nd asounts of
fuel and avalladflity

Source of fuel and

Tires of day and yeor
wvhen hesting it
used

VWhere 1s water od-
tatned and Now far
Ls it transported,
y season

How 13 water 1ifted
and transported

Time spent 1n 11fting
and trans orting
water

Who n the fomily
gets the water

Does odtatning weter
involve sajor soctal
{nteraction

Control or ownership
of water source;
charges

Asount of water used

Types of food ground
end time spent

Devices used to grind
food, nusber of devicey

Types and amounts of
energy vied

Cost of energy

Types of food dryed or
processed by season
Methods used

Energy type and
smount used

Time required for
process

Energy costs

Production levels and
losses
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TABLE III-1 continued

D°.TA CLASS

OATA €1EMENT

DATA CATEGORY

Family

Yillege

¥. To 1dentify and quantify
household enerqy consusption
patterns--CONTINUED

-~

food and eedicine refrigeration

e
b.
<.

Tyoe of ¢cooling, device
Energy source and cost

Detly or seasona)
varfations

¥i. To messure village crergy
consumption 1n industry, comner-
cial sales, govermeent, and
comwnications

-

. Industry and sanufacturing

~

. Commercia) sales and
restavrants

b

. Government and villyge
organization offices

4. Coamunications

. +Type of system and

Listing of each artisen,
repdir, or menufecturing
type and an energy use
profile for cach, iIn-
cluding at leest:

1. energy nputs--type
and quantity of fuel

2. fuel availability

3. fuel costs

4. ownership of energy
source

S. types of processing
technology

6. types of products
produced, quantity
and prices obtained
on sale

Listing of each cormer-
cfal sales or restaurant
estadlishrent and enerqy
use profile for each
type, including at
least:

1. energy inputs--type
and quantity of fuel

2. fuel availadility
3. fuel costs

4. overal) value of
sales per time unit

.

.

Listing of esch govem-
rent/office operation
with an energy vte pro-
(11e for each, Including
at lesst:

1. energy inputs--type
and quantity of fuel

2. fuel avatladility
3. fuel costs

operator or owner
Enerqy deeand patterns

vil, To measure energy consurption
in sgriculture

Crops and work task
patterns

2. Animpls and livestocd

Type of crops and
cropping patterns
Average a-ed of cropped
1and and plot size by
household

Calendar of agricul-
tursl crops and work
tasks

Tools and devices used
Type and prount of
enerqy required to
power mechantized de-
vices or carry owt tasks
Husdn ond snicw) tire
required for tashs
Ledor avatladility

and costs

Land avatladility

Types and numbders
Uses made of each type

¥ho herds and Row much
time 3pent herding
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TABLE III-1 continued

DATA CLASS

DATA CATLGORY

DATA [LIMENTS

Fonily

Yillage

¥il. To measure energy consuption

tn sgriculture--CONTINED 3. Fertilizer o. Type of fertilizer vsed
b. Quintity of fertilizer
vied
¢. When and on what ¢rops
d. Costs and availadi’ity
A f land under frri-
4. Iretgation (1f St exists) .. 2;“02' lan s'f ge ;"‘.
r's perception OF water
sdequany
b. Source of water
c. Llocation of water supply
d. Devices used to 1ift
witer
e. Fuel uted (type and
quentity)
f. Fuel avatladility and
cost
g. Relfadility and sesson-
ality of water source
s, Crop, dafry, and other o. lypes of itess processad
.3:::1:::” product b. Technologles or pro-
4 cesses vied
¢c. Cnerqy sources and
srounts used
d. Cnergy costs and
svatlability
e. If processing i3 done
outside the village,
who does 1t, who owns iR,
and coyld 1t be done in
the village?
¥iil. To measure energy vse in 1. Motorized vehicles (owmed s. Types of venicles
transportation tn the viliage) b. ‘ader of esch type
€. Avergge nyader of trips
per year by type and
distance
‘8. Yehicle use {ressons)
e. Fuels used and where
odtained
2. Micls 8. Type of aniral
b. General trangportation
purpose
¢. Ofstance and frequency
of trip types
18, To descride electrica) 1. flectricity prodev *fon 9. How i3 electricity
energy supply {non-central grig) produced?
b, Number and ownerih'p
of generators
c. Fuel use, cost, avail-
adility, and trends
4. Clectricity avatladility,
reliabtlfty
2. Clectricity distridution 8. Dlectricity prices, dls-
(ony source) tridytion, and alloca-
ticn patterns
b. Price trends
1. To (dentify and quantify village 1. Cnerqy and fuel types; e.9., 8. For each type of fyel:

renewadle energy resources

wood, charcodl, dung, bagasse,
agricultura) wistes, potential
biofuel crops, etc. (Wind,
water, sun, and electricity
sre alreedy covered.)

1. smount availadle per
$e810n Or year

2. who Owns and
distridutes

3. location and present
vses
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TABLE 111-1 continued

DATA ELEXENTS
RY
DATA CLASS DATA CATEGO Family Village
X. (o fdentify and quantify village| 1. !:erqy 1n1 fuel types, e.n., -o?d. . 4, Prices
neweb? ne resources-- charcoal, dun biarsse, onriculturs
;;‘;NU[; eneryy y wostes, polen?hl brufuel crops, etc. S. Retource trends
(Ilndi water, sun, ang cl:gxrlcuy 6. Loca) plans for
sre alrcady covered. )--CONTINUED resource developoent
11, To fdentify ecologice) and 1. To fdentify and 1ist rujor exfsting s. Descride cach prodlen
environmental prodbloms (de- ecological or enviromental prodlens 88 quantitatively as
forestation, lo:s of sofl, previvusly tacen or fourd during possidl¢
overgrating, contaninated this survey
water supply, etc.)
b, Same as a. adove
Xf1. Yo fdentify enerqy-related 1. ldentify and 11st each need or a. For each need and
perceived necds, prodlerms, prodlens prodblea, fdentify im-
and plang . portant social, cul-
' terel, ecrnomic, and
b. etc. envirnnmental elesments.
For each need and pro>-

lem, fdentify local
plans ur conceptions
for solutions
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TABLE I11-2: DATA REQUIRED FOR A NEEDS ASSESSMENT (SPANISH VERSION)

DATOS DE ILDENTOS

DATOS DR CLASP LATOS Tt CATICORIA
fonilia Aldas
1. Pare wedir {ndicadores 1. Oesogrffico s, Wimero de personas | . K(mero de persoias
demogrfficos y socisles por familie/casss por aldea

do fonilila ¥y oldes
b, Wiaero de personss| b. Niwaro de fenilise/

que reslizen tra- cesse por sldes
bajo fuers do la
comunided

c. Nivel de educaciba] c¢. NGasero de nifos ea
lo encvela

d. Poricentsje de persoose
que reslizan tr.dejoe
fuers de la comunidad

e. Porceotr  de slfade-
tismo

. MGaero y tipo de ee-
cuelan

2. Soclel a. Costumbres de tradsjo
comsmitario

b. Sietems de posesibe
ée tierras

¢. Acceso sl transporte
ot oo

4. Porcenteje de ls po-
bleciba de otra tel)i-
gi6o que no ses ca-
télice

e. PYorcentaje de lo po-
dlaciba que no habdle
castellano como su
{dicwa priocipal

1. Pare sedir los fadicedorer 1. logresos, tiquesas y 8. Uns 1fsta de scti-| o. U.o liota de activi-
econbaicos de fanilis y sctividades econbaices vidades producti- dsv0e productivas
sldes vae

b, MNivel de ingresos b. Porcentaje de podls-
diepoaibles ¢$6n de ingresos de
categorfs bajs o slty

¢c. Niveles do sslecios
de diferentes ocupe~
clones y tesporeds
de tradajo

d. Precfos de la veots
de sus productos

I1l. Pere medir {odicadotes 1. Condiciones locales a. Velocidedes del viend
geogrbficos y climbticos clinfticas 3 geogebfices te y varisciones dis<
vias o de tecporades

5. Perfiles de radisciod
nes solares diaries
o por estaciones

¢. Patrooes de tempora-
dae do lluvies

d. Tempetsturas dlarias
y por estaciones

e. Rfoe: distancia de 14
aldées y varieciones
por estsciones

f. Wivel de 1s caps acvi}
fere

8. Yopogralfe generel
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TABLE III-2 continued

DATCS DL ClLASE

DATOS DE CATECORIA

BATOS DL LLD\ENTOS

Tenilia

Aldes

Iv.  Pare medir indlcadores

ergenisaciocnsles

Orgenisacionss
propSeitos

Llectividad
organizacional

Lista do organise-
ciones & nivel de
sldes con porceats -
Je parcicipacibn

Temaho de ls orgetl-
saciba

PropSeitos e¢ lor or
ganissciooes

Quifoes oon los 191-
dezes

Tienpo de duracibn
de la orgenizecibn
y ove teslizeciones

Percepcifn local de
orgenizaciba

v. Pare fdentificar y cuantificer 1.

préctices de consumo do
eoergfs por famflis

3.

Prfcticas de cocinar y
calenter agus

e

Calefecciba

Nétodos y fecilide-
des pare coclasr

Tipos de combdustidle
wtilisedos

Contidades do cosdus
tibleo utilinados

Tueote de cosbueti-
ble y quibo en 1o
fenflis 1o odtiene

Costo del coedveti-
ble

Tipos de utensilios
y olles utilisade.
para cocisar

Tienpo utiliszado pa-
re cocloar

Cantidedes do agua
celentsde pata otroe
propSsitos fuers do
cociner

Boras de) dfa en que
o¢ pteparsn lae co-
uides

Medioce de {lumina-
nacibo

Tipo y centided do |
combuet idle

Ktodo de odtener ¢l
combustidle

Costo del comduetidlg
y su dispoeidilided

Rorse que e uss e
lus

1T1enes calefoccibn
shoral Cufl?

Tipo y contidad de
comdustidle y diepo-
oibil{dad

Tucnte de combustidld
y coste

Hotra del dfs y tieapq
del alo eo que ee veg
le colelaccibn
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TABLE I]I1-2 continued

DATOS DE CLASE

DATOS DE CATLCORIA

DATUS DE LLDUINTOS

Faailie

Aldes

v.

Pors fdentificar y cuantifizar
prictices do coosumo de
energla por familis ~ CONTINUA

4., levantamiento y trans-
portacién de sgus (veo
doeberico solamente)

3., Molienda de alirentos
(Mecanizedo y manual)

6. Secado y peocesedo de
los slimsatos

7., Refrigeracibn de
aslimeotos y medicioas

[

b,

péode se ndtiene e}

sgus y desde qub dle-
tancis se le treneporp
te yor tesporasdas

Cbao s~ levants ¢l
sgus y cluo se s
trensposta

Tieapo ussdo ¢o le-
vantay y transportar
el agus

Quifn en 1, lamilis
recoge ¢l sgus

21 proceso de obtercitn
del asgus j10ciuye ma)g
foteraccibn socfal?

~

Contrsol o propieded
Jel recuteo Jel sgus,
precios

Cantided de *gus utl-
1izads

Tipos de alioentos
wolidos y tieapo
enpleado

Dispositivo vtilica’os
pats moler slimentos,
oGaeto de dispositi-
voo

tipcs y cantidedes
de energfe useds

Costc de energla

Tipos de elimentos
sccados o procesados
por temporedas

NEtodos utilissdoe

Tipo de energfs y
cantidad veads

Tiewpo que requiere
ol proceso

Costo de energfa

Wiveles de produccibn
y pfrdidas

Tipo de dispositivo
para enfriasiento

Recureo de energfs
y costo

Pluctuaciones por ¢14
o estacibn

Pare wedir el consumo de

‘energfa por sldea, en le

{ndustria, comercio, godierno
v comupicaciones

1. Industris y manufacturs

Eolistar cads tipo dd
artessnfa, reparacibo
o manufacturs, y tipq
de energfa utilizeds
e cada una, incluyery
4o por 1o mecos!

1) Tipo dn enerefa ush

da Incluyenda ¢
v cantidad de com-
bustidle.

Disponidilidad de
combust fdle.

3) Costo de combusti-
tle

Propietario de
fueotes de energia

2

~

4

~

3) Yipoe de tecoolo-
21a.

T

Best Ava

b]
labls Decument

-
0
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TABLE 11I1-2 continued

DATOS O ClLASE

DATOS DE CATICORIA

DATOS DE ELDANTOS

Iaailds

Aldsa

vi.

Pare medir el consumo de
energia por sldea, en 1o
{ndustris, comercio, godiermo
y comuniceciones (CONTINUA)

3.

Jadustris y sanufecture
(CONTINUA)

Veatss Comercioles y
Resteurantes

Offcinse do Organfszecio-
aes Cudernamenteles y de
18 sldce

Comunicaciones

6) Tipos de productos
producidos; centidaded
¥ precios de productod
wendidos

s. Ealistado d¢ ceda ecotadly
cimiento de ventss comer
cisles o testaursntes y
perfil de energfs utilf~
8040 pars cods tipy, in-
cluyeodo por lo sesos:

1) Tipo 42 energfa usada
{ncluyendo tipo y canq
tided de coubdustible

2) Disponidiliced de com
buotinle

3) Costo de combustibdle

4) VYalor de ventas que
abarcs, por tiempo-
unidsd

a. Enlistado de cade offici-
88 gubernamentsl con uo
perfil de ls energla uts
1issda en ceds uns, in-
cluyendo por 1o sencs:

1) Tipo de energfa vende
focluyendo tipo y cen
tided de cceduetible

2) Dis~ondilidid de con-
bustibdle

3) Costo de combustible

8. Yipo de sintens y opers-
" dot o 4dueny

[ 4
.

Patrones 4o densnds de
energfa

vni.

Pars wedicr ¢l coneumo de energfa

ea la agriculturs

2,

3.

Cosechas y patrones de
feenas o tradajos

Aniasles y ganados

Pertilizantee

8. Tipos de cosechas ¥
pateones de sicadre

b, Atea prosedio de tierva
bajo cultivo y tamsdo de
psrcels

c. Calentario de cosechas
de sgriculturs y farnss

d. Nercamientas y niQuioes
wtilizadae

6. Tipo y cantidad do enrr-
898 requerids para deri-
ver poteacia o los maqui
aaries o cosplctar las
facnss.

f. Tiervo requerido de gor-
sonas y anirales pars
eotan facoes

Diepoaidilides de mano
de obra y costo

b. Disponibilfdead de tie-
tree

s. Tipo y nGmeros

o
.

Ueos dados & caca tipo

c. Quifa pasts y cubnto
tiempo se utilize en
postar

. Tipo de fertilizantes
usados

b. Ceotidad de¢ fertilizan-
tes uvosdos

€. Cufndo y en qub tipo de
plastacicace

d, Costo y dispooibilidad
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TABLE I11-2 continued

BATO3 DL ClLASE

DATOS Dt CATECORIA

DATOS DI ILDONTOS

Tenilis

Aldes

vis.

Pars nedir o] consumo de eoer-
gfe en o ogriculturs (CONTIKUA

4, Riegoo
(${ exdioten)

3. Cosechss, lecherfs y pro-
cessnaiento de cultivos,
leche y otroe productos
agricolas

.

b,

Atea de tierre bajo 744
goo, tipo de cultivos }
percepcibn del agri-
cultor e le sdecusde
cant{ded de sgus

Recurso del sgua

Udbicecibn del recuteo
de agus

Dlepositivos utilizado
para el levactasiesto
de] sgua

Conbustible vt!lfzedo
(tipo y ceantided)

Disponidbi)idad de
combuet ibdle

confiabilided y tempo-
tedas del recutso del
sgus

Tipoe de elesantos pro
cesados

Tecaologlss o procesos
vtilizedos

Tuente de energfe ¥y
cantidades utilizedas

Costus de energfa y
disponidilided

$i ¢l procesasiento e
hecho fuers de s ol-
dea, yuiln lo hace, o
quifa pertensce, y so
podrfe hacer ea Ja
sldee?

Y111, Pars wedivr energfa useds

eu ¢l transposte

1. Vehfculos motorisedos
(que pertenecen o lo
aldes)

2. Anjmsles

<.

Tipos de veh{culos
NGmero de cads tipo
Nlmero proscdio de vie
jes por sio diferenciad

dos por tipo de viaje 3
por distancie

Uso del vehfculo (raso 4
pcc)

Combduetidle usado y
d80de oo odtiene

Tipos de snirsles

Propdsito general de
trsocposte

Distencis y frecuencis
¢e viajes, por tipo

.

Pots deocridir el odosteciaiento
de eoergfs elfctrica

1. Produccibn de electrici-
ded (red no centtalizads)

2. Dietriducibn de electricly
ded (cualquier fuente)

d.

Clmo se produce la
eslectricided

NGmero y propiedad de
generadores

Uso de cosdustibdle,
costo, disponibilidad
y tendencias

Disponidilided y de-
peodencis ¢e electri-
cidad

Precios de electrici-
ded, distriducibn y
patroces de slocecibn

Tendencies de casbdios
¢o los precios

. ) |
Best Available Dccumens:
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TABLE 111-2 continued

DATOS DR ClLast

DATOS DT CATEOORIA

DATOS DE KLDENTOS

Fanilie

Aldes

Pata identificur y cuantificer
1ee tecursos de energls renove-

ble ¢o 1s sldas

Tipos de eaergfs y
coabustidle, ejeuplo:
leds, cordSa, estifrcol,
desperdicios sgricolae,
bsgsto, comdustidle
blolégico, etc.

(Vieato, egua, eol ¥y
electricidad han sido
cubjertos ya)

Para ceds tipo de
combustidle:

1) Cantfdad disponiblg
por estecibn o por
sdo

2) A quifo pe-tenece
y quifn dis’ribuye

3) Luger y usos en el
presente

4) Precios

$) Teodenciss de canm- |
bios en la disponi-
bilided de recursos

6) Planes locsles pars
el desarrcllo de re}
gureoce

Para ideotificar prodlemss

ecolbgicos y de sedio sadieote

(deforestacibn, plrdida de
tierrs, sobdressturacibn de
108 pastos, recursos de agus
coatamicada, etc.

l1dentificer y enlistar
los mayores prodleaas
exfotentes ¢¢ medio
snbiente o eco.8gicos,
anter{oruente conocidos,
o encoatrasdos duraote
eote eotuifo

Otros prodlemas poten-
cloles, particularuente
con telacifia el recureo
de snurgfe que se utilisse

Desctiba cads prodlens
lo nfe extensazente
en términos cusotite-
tivos

Igual que (8) srriba
citado

Pars identificsr necesidades
percididse relacionsdss con
energls, prodlemas y pleces

ldeotificar v enlistaer
cads aecesidad o prodle-
[ 7]

8)

») sete.

Para cods pecesidad y
‘prodbleas {dentificar
108 ¢lementos d¢ im-
portancia, socisl,
cultural, econfmica y
de medio asbdiente

Pare cosds necesidad y
prodblema i{dentifique
plsoes locales 0 zon-
ceptos de soluciones
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TABLE

I11-3:

111-2]

CROSS-REFERENCES BETWEEN DATA LISTS & SURVEY INSTRUMENT

DATA LISTS

SURVEY IHSTRUKENT

DATA LISTS

SURVEY INSTRUMENT

1.). Faaily a, b 4 ¢

3-2-137 or 3-2-139 to 136

v.3. village a

3-2-67

1.1, ¥illage a 3 b 2-2 to 2-4 v.3. village b 8 ¢ 3-2-69 to 3-3-71
[.1. ¥illage ¢ 2-12 v.3. village d J-2-€8
1.0, ¥village d 2-42 2- 2-44, 2-¢ 8 3-3-132 |V.4. Village a, b, c 8 d 3-3-A
or 3-2-137
V.4, village e 3-2-84
1.1, Yillage e 2-12 w 2-13
V.4, Yillage f 8 g 3-2-A
1.1, ¥illage 2-9 to 2-11 g
v.5. Villege 8, b, c b @ 3-a-8
1.2. village a 2-31 to 2-36 8 2-39 to 2-4)
v.6. Village a-f 3-2-92 to 3-2-100 8 3-2-C
1.2, ¥illage b 2-37 to 2-38 § 3-b-3 to
3-b-7 V.7. Village a, b8 c 3-a-116 to 3-2-129 & 2-61 to
2-63 8 3-d-19 to 3-d-31
1.2. Yillage ¢ 2-28 4 2-55 & part l.c 8 al)
questions on fuel {n parts vI.Y. village a.1-4 3-d-A
J-a b 3-d
vi.1. village a.5 3-d-1
1.2, ¥illege d 2-5 -
VI.1. village 2.6 3-d-1 § 3-d-A
1.2, village ¢ 2-6 & 27
V1.2, village a.1.3 3-d-17 to 3-d-23 & 3-d-8
11,1, Faafly 3-2-133 to 3-2-136 or 3-a-
137 8 3-2-108 to 3-a-115 vl.2. village 2.4 3-d-24
11.). Ferily b None ¥1.3. village a.1-3 3-d-C
11.1. Village 2 2-42 to 2-44 § 2-¢ V1.4, village a 8 b 2-51 to 2-4
11,1, village b By extrapolation only VIL.1. ¥illage 2 3-b-1 to 3-b-2 8 3-b-A
11,1, village c 8 d 2-42 t0 2-44 8 2-¢ & vIl.1, village b 3-b-3 to 3-b-4 or 3-b-5 to

3-b-29
to 3-b-30 & 3-d-15 8 3-d-24
§ 3-1-10

3-b-7

VII.1. Village c 8 d 3-b-A
115, ¥illage a & b 2-14 to 2-16

VI1.1. Village e 3-b-8
1110, ¥illage ¢ 2-19 to 2-20 & 2-25 to 2-26

YII.). VYillage f 3-b-23 te 3-b-30
1110, ¥illage d None

VI1.1. ¥Yillage g 3-b-29 to 3-b-30
111,01, village e 2-2

YII.1. Village h 3-5-2
111.1. Village f 2-25 to 2-26

v11.2. Village a, b 8 ¢ 3-b-C
11,1, Village g None -

vI1.3, village a, b, c 8 ¢ 3-b-39 to 3-b-50
Iv.1. village 2 2-b 8 2-50 & 3-0-66 to 3-d-

67 vil.4. Village a-g 3-b-51 to 3-b-65 8 2-A
Iv.1, village b 2-d ¥11.5. village a-e 3-2-92 to 3-2-100 8 3-a-C
Iv.1. village ¢ 2-b § 2-50 YIIL.}. Village a-e J-e-A 8 2-55
1v.2. Village a 2-b & 2-) VI11.2. Yillage a, b 8 ¢ 3-b-C
Iv.2. village b None IX.V. ¥illage &, b, c 8 d 3-f-A 8 2-57 to 2-60
1v.2. ¥illage ¢ 2-b 1X.2. village a 8 b 2-56 & 3-3-€2 to 3-2-66
v.1. village a 3-8-2 to 3-a-N X.). village a.l1-6 3-3-15 to J-2-46 & 3-2-98 to
3-2-100 & 3-3-111 to 3-a-115

¥.1. village b, c, d 8 e J.2-15 to 3-2-46 8 2-3-8
¥.1. village f 3-3-2 to 3-3-11 XI.1 8 2. villagea 8 b Part 3-¢ & Part 4 observation
Y., Village g J-a-8 to 3-2-9 XI1.1. village a 8 b Part 3-c 8 Part 4 3§ 3-b-31
Y.l ¥illage h 3-2-12
V.1, ¥idlage § 3-2-8
v.2. Village 2 3-2-47
v.2. ¥illage b. c b ¢ J-2-49 to 3-8-66

¥.2. ¥illage

-

3-a-48
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SECTION FOUR

DATA COLLECTION METHODOLOGIES

In this section of the consultancy report, PCI presents the methods proposed
for securing the data required for an energy needs assessment in Bolivia.
The first portion of the section addresses the collection of data from cen-
tralized sources. The remainder of the section is devoted to a description
of the village survey instrument developed by PCI's consultancy team. This
later subsection also discusses the selection of survey respondents and the
management'of survey teams. The survey instrument discussed in this section
is presented in Spanich and English in Appendix Five.

A.  DATA FROM CENTRALIZED SOURCES

In addition to observational and interview data from the Bolivian villages,
the needs assessment methodology requires data from several other sources.
Some of these sources have data that is abso’utely necessary if the proposed
methodology is to be employed correctly. Other sources are not so critical,
but by using them, USAID and the Government of Bolivia will -augment and im-
prove their data base. The data that needs to be secured from centralized
sources and an indication of where this type of additional data can be found
is presented below:

e Physical Data on Climate, Sun, Wind, and Geography. The Servicio
Nacional de Meteorologia e Hidrologia maintains data on each of
these conditions. They also maintain the U.S. Military N-summaries
data. The Empresa Nacional de Electricidad S.A. (ENDE) and the In-
stituto Nacional de Electrificacion Rural (INER) both have solar
radiation data, and INER has been developing a good gencral solar
expertise. As part of its regional planning efforts, the Regional
Planning Office in the Ministry of Planning is currently carrying
out a study that examines most of these factors. One result of the
study will be a series of maps of Bolivia classified according to
climate, physical geography and hydrology.

Practical Concepts Incorporated
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e General Economic Data. The Instituto Nacional de Estadistica has
published results from the 1976 census. They contain information
on demographic and occupational characteristics of the urban and
rural population for each department. Two documents prepared by
Clarence Buvekas and published by RDD/AID in 1977 are also sources:
Rural Income Distribution in Bolivia: A Summary and Evaluation of
Quantitative and Qualitative Information and Unemployment ard Un-
deremployment in Bolivian Agriculture: A Critical Survey of Liter-
ature.

The most reliable source of econcmic data on production and income

in agriculture will be the data from the 1978 MACA/AID survey "En-
cuesta Sectorial Agropecuaria 1978". It should be relied upon for
much of the background data and statistics needed in income and econ-
omic analysis.

e Social/Economic Background Studies on Specific Local Areas. There
are a number of institutions conducting socio/cultural and economic
studies in specific local areas and which maintain data on those
areas. The most important ones are probably:

- Centro de Investigacion y Promocion Campesina (CIPCA);
- Centro de Informacion y Documentacion (CIDOB); and
- Accion Cultural Loyola (ACLO).

o Technical Data on Various Technologies. The bibliography in Appen-
dix Two of this report contains a representative listing of books
and reports on various technologies mentioned in this energy survey
report. Depending on the background of the planners and analysts,
these materials will be required to complete a technical analysis
u” potential renewable energy technologies. Part of the recent Ap-
propriate Technology report to the USAID/Bolivia Mission by Volun-
teers in Technical Assistance contains an energy section by Steve
Blake. In it he reveals climatic data and the organizations and in-
dividuals he found doing renewable energy work in Bolivia. These
groups and individuals could supply good field information on speci-
fic technologies.

B. VILLAGE LEVEL DATA GENERATED BY INTERVIEW & OBSERVATION

The survey methodology discussed in this s' »section has been designed to pro-
vide data necessary for the selection, develipment and successful implementa-
tion of renewable energy projects in rural Bolivia. Many specific features

of the inethodology can be taken as valid or useful only in the rural Bolivian
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context. The methodology does not address national level energy-use patterns
or energy needs. PCI has assumed throughout that projects based on applica-
tion of this methodology will be "needs driven", not "technology driven".

The methodology addresses the collection of accurate and valid descriptive
data at the community level. It is not designed to collect representative
data for use in estimating national conditions or trends.

PCI anticipates that it wil: be possible to adopt the methodological approach
for stvdies in urban areas of Bolivia or for rural and urban studies in other
countries. When such alternative uses of the methodology are tc be made, PCI
recommends that carefu) and detailed modifications, especially of the ques-
tionnaire instrument, be made prior to using the approach outside of the rural
Bolivian context.

The survey methodology, when applied, should provide data on:

o Energy Uses. An identification of all important or major energy
end-uses and energy consumption patterns in the village or rural
area being surveyed, inciuding identification of the energy re-
sources used for these end-uses (stated in terms of types of en-
ergy used, sources, costs, supply trends), key characteristics
of affecting energy-use patterns and the energy-use patterns of
distinct social and economic groups. ' :

e Local Energy Resources. An identification and categorization of
all current and possible future local energy resources (stated in
terms of market prices, quantity, ownership, and local development
plans and trends as necessary). Particular attention is paid to
renewable energy resources.

e Socio-cultural and Environmentai Factors. An identification and
description of important socio-cultural factors which affect the
ways in which energy is used in the village, especially those fac-
tors or patterns that would change (and be supportive or inhibitive)
if the energy source or energy technology were altered. In addi-
tion, the data will identify important local environmental probiems
and impacts of present energy patterns. This will also include ini-
tial consideration of those impacts which might result from a shift
in the use of local renewable energy sources or of consumption pat-
terns.

o Needs Assessment. An identification of village needs that relate
to energy use, as perceived by the local people. The survey will

L,
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also provide a basis for identifying needs that may not be perceived
at the present time by people in the village due to a lack of exper-
ience or a lack of awareness and understanding of polential benefits.

Following guidelines in Part A of Section Two, the survey methodo-
logy is designed to produce information on needs in the following
ways:

1. Direct Elicitation. In Section 3-c of the questionnaire, re-
sponses are elicited from household members about their percep-
tions of the needs of their hcusehold and of the needs of their
community. In Sectior 4 of the yuestionnaire, comnunity leaders
are asked about community level needs. In both cases, these
questions are followed by questions inquiring about solutions
considered for the expressed needs and about the kinds of con-
tritutions viliagers might make toward a proposed solution.

2. Indicative Data. At many points in *the questionnaire, queries
are posed about the adequacy or availability of resources cur-
rently used (e.qg., 3-2-18, 3-a-22, 3-a-66, 3-a-95, 3-b-31,
3-b-50, 3-b-53). Analysis of the responses to these questions
may point to unexpressed needs or may enable the analyst to pro-
vide a quantified or aistributional picture of factors related
to expressed needs or to identify certain expresses needs with
certain sub-groupings of the population.

3. Observational Data. In addition to administering the question-
naire, the field interviewer is instructed to undertake observa-
tion of the community and its environment. Observations of mat-
ters such as pasture and forest conditions, quality of housing,
types of productive technologies, and kinds of cooking and equip-
ment are to be recorded. These observations may point to unex-
pressed needs (e.g., contaminated water sources) and/or may pro-
vide the analyst with additional information on expressed reeds
or on the characteristics of people expressing certain needs.

In summary, the proposed information gathering and planning methodology is
meant to be used in Bolivian villages or rural areas where actual projects
?re envis.oned or contemplated. It is meant to be used as a planning and
decision-making tnol that will facilitate the efforts of development plan-
ners and local people to determine the most appropriate and effective way for
rural Bolivians to meet their eneray needs in their own villages with local
energy resources. It is not meant to be a tool for compiling aggregate sta-
tistics on energy-use patterns or for determining the national resource
potential of Bolivia.

O(’
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1. Characteristics of the Survey Instrument

The survey instrument, provided in Appendix Five, is more open-ended than
many survey tools. It is not pre-coded nor does it present "forced
choice" formats. PCI chose to develop this type of instrument for several
reasons:

e Our primary metihodological corcern is with descriptions of
energy-use patterns, energy resources, and energy needs for a
single community at a point in time.

o There is insufficient existing data on rural energy use to
validate design of a closed, forced choice questionnaire.

o PCI expects that Bolivian villagers are more likely to respond
fully and accurately if approached with open-ended questions
that allow them to respond freely concerning their lives and
ideas.

PCI's survey instrument is meant to be used under certain defined
conditions:

o It is meant to be used in the primary language of the community
being studied.

o It requires prior training of interviewers and a modicum of com-
mon sense and judgmert by the interviewer.

e It is not short; rather, it is meant to be used by interviewers
who spend one to two weeks in a community.

e It calls for observations as well as direct questioning of the
villagers.

The instrument is divided into several sections and application stages.
This has been done to avoid unnecessary data collection and to ensure that
data are collected from the appropriate people in a community. In using
the instrument, strict attention should be paid to the prescribed stages
of the survey, the order of the questiors within a section and to securing
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data on each section from the type of community respondents called for.
An outline of the application stages and survey instrument sections is
presented in Table IV-1.

2. The Selection of Respondents

The selection of respondents to be approached using the methodology takes
place at two different levels: The selection of villages and selection of
households, etc. within a village. Applying the survey methodology in vil-
lages selected on the basis of exogenous factors is possible. However, it

is worthwhile to first use the survey in a set of villages that will reveal
variations in energy-use patterns by region. If it is decided to undertake
this sort of initial study, the following procedure for selecting communities
to be surveyed is recommended.

First, the country is divided into regions (10 to 20) on the basis of eco-
logical distinctiveness. Next, those regions are subdivided as necessary
according to variations in one or more of the following factors: Population
density, ethnic composition of the rural population, major productive activit:
(farming, livestock, mining, forestry), proximity to major urban centers, and
accessibility by road.

When this step is completed, a decision is made as to whichmof these sub-
regions warrants immediate attention. Selection of at least two communities
in a sub-region should ensure that both commonalities and range of variation
will be presented in survey results.

Once village: to be surveyed have been selected, the selection of response
units within the community follows rather different guidelines. Roughly 10
percent of the households in a community should be surveyed using sub-
questionnaires 3-a, 3-b, 3-c and sometimes 3-d, 3-e or 3-f. Vhen the communit

Q
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TABLE 1V-1
DIVISIONS OF THE SURVEY INSTRUMENT*

STAGE SUBQUESTIONNAJRE RESPOUDINTS & OTHER ]NFORMATION

This fs & short, preliminary fnterview with 8 corrmunity leader
1 zcant 10 1ntroduce the survey and 10 acquire d3ts fo- semple
selcction,

An extensive intervicw with severa) comunity leaders ocant to
provice & general profile of the covunity and information on
specific energy-vier typ2s;, 1t 3130 1rvolves further introduc-
tion to the lcadership of the purposcs and nature of the survey.

This {5 & sudquestionnaire on bouschold cnergy use ard is reant
to be acministered on an adult woran or scveral household rem-
3 3-a bers sfrultarccusly.  The 1ast part of it fs on houseld con-
position and s meant 1o be adninistercd to LOth the Rusbind
and wafe.

This subquestionrarsc treats sgricultural uscs of energy and ts

30 meant to be administered to an sctive farwer,

A houschold level 1nqutry about perccived nceds and thoar soly-
tions rcant to be dd~imistercd to o Awsehold set of people.

A sudbquestronnaire with rore Internal subdivisions that examines
3 enerqgy usc patterns 1n injustries, shops, storcs, Potels, res
tauranty, and offices. The businesses are arranged by type, and
the questionnaire 1s to be acrinistercd t0 an Owner Or manager.

This subquestionnaire ccvers encrgy use by motorized vehicles
3-e and also trensportation patterns. It s to be sdministcred to
vchicle owners.

3.1 A sudbquestionnaire on local electricity generation adeinistered
to cwvmers of generators

A 11na) interview with village leaders, focused on perceived com-
munity needs »nd solutions.

It is presumed that questionnaires 3-a, 3-b and 2-c will be administered to the
members of the same households; 3-b may be administered before 3-a. Question-
naires 3-d, 3-e and 3-f can be administered interchangeably with each other and
with the three household level questionnaires.

qQ
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involved is small, a minimum of 12 to 15 households should be examined.
The following sliding scale identifies the proper number of household
response units for the survey.

24 or fewer households in community -- 50% or more

25 to 49 households 40% to 50%
50 to 74 households 30% to 40%
75 to 99 households 20% to 30%
100 to 124 households 15% to 20%
125+ households 10% to 15%

If the Stage 1 interview indicates no differences in religion or ethnicity
(1anguage) in the community, the interviewer should select the specific
households to be surveyed by the outward appearance of the house (size, '
condition, decoration). Selection should be made that covers and reflects
the apparent range of variation in household scale and wealth in the com-
munity. ’

If the Stage 1 (or later the Stage 2) interview indicates the presence of

. differences in religion or ethnicity in the community, the interviewer

(with aid from community leacers) should select households to be interviewed
to reflect the proportion of people in different religious or ethnic cate-
gories. HWithin these categories, some attention should still be given to
variations in wealth evidenced by differences in house size or condition.

Because our map-making or census-taking prior to the survey is not feasible,
given the probable cost constraints on village needs assessments and because
wealth differentiation will be evident from the survey results, the selec-
tion process described above represents the best selection approach given
the goals of the survey.

Industries, businesses and offices will be interviewed unless there are
so many of any one type that time becomes a consideration. In such a
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situation, the interviewer is to select at least two representative estab-
lishments in each class for examination. '

3. Management of the Village Data Collection Process

Management of the collection of data using the survey methodology will in-
volve a number of tasks. Since the methodology is to be used in different
conmunities over many years, an ongoing managerent capacity is probably
desirable. Thc PCI team recommends that such a management capacity is prob-
ably desirable. The PCI team recommends that such a management capacity

be developed within an existing institution--such as INER--for both data col-
lection and data analysis. AID should directly expend funds for (and manage)
the pre-test and translation of the methodology (see below) and oversee the
initial use of the survey in several regions. AID should then engage INER
or another institution in the survey process and data analysis and transfer
the capability to manage future surveys to that institution.

a. Pre-test and Translation

The first management task will be to conduct a pre-test of the survey instru-
ment. The pre-test should be conducted in communities that recently received

or carried out an apparently successful development project; or in comnunities
where an energy project might be undertaken in the near future. In the latter
case, it should be realized that flaws in the instrument or in preliminary inter-
viewer training may mean that additional survey woerk will have to be done in

the same community before a real feasibility analysis can be undertaken.

The instrument can, and probahly should, be pre-tested in its present .ormat.
Adjustments in format--i.e., space to write responses, placement of instruc-

tions to interviewers, placement of charts, etc.--can be examined through the
pre-test.
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One of the most important reasons for conducting a pre-test of a question-
naire is to verify the wording of the questions, i.e., do respondents under-
stand the questions as they are phrased? Are they able to respond directly
to them? Do their responses provide the type of information wanted? Does
each question get at distinct information?

In addition to checking wording and format, the pre-test should also include
an examination of issues such as length of interview (Do respondents show
signs of boredom or fatigue before a subquestionnaire is completely adminis-
tered?); simplicity of the questionnzires from the viewpoint of the inter-
viewer (Do questions flow logically? Are instructions clear?); questions
that respondents refuse to answer; unnecessary redundancy in the information
elicited; and the degree to which respondents regularly offer data that is
not directly elicited.

A large number of pre-test applications of the instrument is unnecessary.
However, undertaking the pre-test in several different regions is desirable
because factors such as respondent attitudes toward interviews and key
vocabulary items may vary regionally.

The individuals who organize the pre-test, train interviewers and analyze
the results of the pre-test should not only have general skills in survey
design, but should also clearly understand the development, internal logic
and purposes of this instrument. Any substantive changes (é.g., wording of
questions) made as a result of the pre-test should then be tested again.

After the pre-tests of the Spanish language version of the instrument have
been completed, the instrument should be translated into Aymara and Quechua
(and maybe even Guarani). E.ch translation should then also be subjected to
at least a limited pre-test before actual use.

5\
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b. Personnel Selection

Two types of personnel will have to be selected by the survey managers:
Field interviewers and data analysts.

(1) The Selection of Field Interviews

The skills and commitment of field interviewers are critical for successful
administration of the survey. Therefore, more than ordinary care ought to
go into their selection and training. Each candidate for an interviewer
position, after being screened for basic background, should be interviewed
by a member of the management team. Employment should be made conditional
upon satisfactory performance during training.

The most important criterion for interviewers is their willingness and per-
sonal ability to work comfortably with villagers in rural settings for ex-
tended periods of time. Among other things, this implies that the individual
does not display disrespectful condescending attitudes toward villagers.

Interviewers who are to work in Indian populated areas of the country must
be fluent in the appropriate Indian liunguage. All interviewers must be
willing and have the ability to follow instructions carefully and to exert
sound judgment in matters such as the selection of households or adjustment.,
of interview procedure to fit unusual circumstances.

Potential sources of interviewers include university students (especially
those in social sciences or regional development), existing staff members
of regional development agencies (INER, etc., including extension workers),
and local institutional personnel (high school teachers). Familiarity with
the area in which the survey is to be carried out is desirable, but not a
necessary qualification for interviewers. In most instances, interviewers
should not be members of the communities that are to be surveyed because

5V
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villagers may be less likely to reveal sensitive information to each other
than to an outsider.

(a)° The Selection of Analysts

Planners will need to have three sets of skills available to complete a
thorough analysis of the energy survey data. These skills sets are (1) ex-
pertise in the specific energy technologies to be utilized, (2) expertise

in economic and financial analysis (including sensitivity analysis), and

(3) expertise in socio-cultural analysis combined with knowledge of Bolivian
rural life. A fourth skill area--environmental analysis--may be needed, de-
pending on the particular local energy needs planners are trying to address
and/or the types of technologies selected given information on the site-
specific environmental situation. Judgments in this last area can only be
made once the matching and analysis process has identified a set of candidate
technologies. ’

If planners have a general background in the energy technologies under con-
sideration and are capable of developing a technical system profile of tu:se
technologies, then there may be no need for further technical expertise. If
planners do not have this type of general background, then a local or outside
specialist in renewable energy resources and technologies should be selected

»

to do the technical feasibility analysis.

An economi.t. who understands the nuances of local economic data, and es-
pecially the components of sensitivity analysis, should be selected. Unless
the economic feasibility assessment is don2 with some sophistication as well
as common sense, the economic conclusions will not be at all helpful and may
even be misleading.

Ideally, the socio-cultural analysis should be carried out by someone familiar
with the local areas that are being examined. This will be especially
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important for analysis of data collected in the Altiplano. At a minimum,
the person must have the social science skills to analyze the interaction
of identified needs, village stratification and organizational capacity,
and to identify 1likely socio-cultural impacts of every technology and
other proposed interventions.

An environmental analyst should have specific experience in analysis of the

ecological impacts of renewable energy systems and familiarity with local
ecological conditions.

(b) Interview Training

The survey management team will be responsible for planning, organizing

and conducting the training for fie'd interviewers. As noted above, adequate
preparation of the interviewers is essential for the successful conduct of
the survey. Interviewer training should include the following components:

® A briefing on the background and development of the survey, the
model of analysis and survey purposes;

o In-depth orientation to the format and contents of the question-
naires;

e General instructions on personal conduct while conducting the
survey and specific instructions on how to handle survey inter-
views; and

0 Fielq practice in administering the survey.

The training of interviewers will probably require four to five days. It
should be conducted by a member of the survey management team who has some
training experience and who fully understands the survey methodology.
Training is likely to be most effective if it is conducted in a participatory, .
rather than classroom, manner that encourages trainees to air questions and
draws on the diverse skills and experiences of the set of trainees. Listed
below are instructions for the trainees:

Practical Concepts Incorporated 5 ‘+



IvV-14

Never speak in a condescending manner to villagers; this includes
not using the “tu" or "vos" forms. :

Always explain what you are doing and what you are not doing
(i.e., no promises about projects) as fully as possible to
interviewees.

Never correct respondents nor argue with them about their answers
to questions.

Lo not assume you know anything about how interviewees live, work
or think; do not interpret the answers you receive.

Alvays try to get the fullest possible response to a question;
‘do not stop a respondent from speaking fully on a topic.

Check over responses each evening, looking for gaps in information
and for contradictions; ask discreetly about contradictions.

Don't interview children.

If you are a man, be especially careful of your behavior when
interviewing women; don't present any threats to local customs of
cross-sex interaction.

Stick as closely as possible to the order of the questionnaire;
but if it seems really necessary to you to change the order of
questions (e.g., the interviewee leads into another topic) or to
skip a section of questions (e.g., the interviewee refuses tu
answer or does not know the answer), always include notes on how
and why you have made changes in procedures.

Always include your observations and your own reactions to inter-
view situations, but keep them separate from respondents' answers.

Do not suggest answers to interviewees, but do always probe for
more complete answers, as necessary.

Whenever a question asks quantity, duration or cost, specify the
answer by unit (e.g., 3 litros/semana; 3 dias/la carga), and if
necessary, describe the nature of the unit.

While in the village, undertake as much observation as possible
of local conditions (landscape, work patterns, housiny quality,
water sources, public meetings or public conflicts) and keep
careful notes on these observations.

Practical Concepts Incorporated
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(c) Survey Logistics

The survey managers will, of course, be responsible for the logistics
involved of conducting the survey. Wherever possible, management would

do well to coordinate logistical support with a regional or local institu-
tion (such as the regional development corporations or extension services).
The managers might also be able to help interviewers make the initial con-
tacts in a community. At a minimum, logistical support will include ar-
ranging transportation, housing, expense advances and reimbursements, paying
that interviewers' salaries, etc. PCI strongly recommends that the time pre-
scribed for the survey not be reduced, i.e., it would be a mistake to burden
the interviewers with the logistical aspects of the work, thereby effectively
reducing real interview and observation time.

Survey logistics, or the work of the survey management team, will also in-
clude spot checking on the work patterns of interviewers (especially new
ones) and arranging for regular receipt of completed surveys from inter-

viewers.

QA
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SECTION FIVE
THE ANALYSIS AND USE OF ENERGY NEEDS ASSESSMENT DATA

As PCI's diagram of the process for matching village level needs and appro-
priate energy sources and technologies in Figure I-2 suggested, pla. ners will
need to undertake several analytic tasks before reaching conclusions concern-
ing the optimal approach for providing energy resources to rural Bolivian
villages. The first analytic tasks require only the needs data identified

in Table II-1. (The remaining analyses will normally be undertaken following
the completion of an initial screening and matching process that produces

a short list of candidate sources and technologies. Additional data may be
required from the villages along with data about the state of development of
specific technologies, to complete these later analyses.)

In this section of the consultancy report, PCI describes the analytic pro-

cedures that planners should undertake once village level energy needs data
and other pertinent data have been collected.

A.  GENERAL COMMENTS ON THE ANALYSIS OF NEEDS ASSESSMENT DATA

Once the village surveys are completed, planners should review the survey data
and other information called for in the analytic framework for accuracy and
completeness. The PCI team expects that these data will not nurmally be
aggregated or summarized for each village or for a group of villages. Rather,
planners will work with the survey data and other data for each village in the
basic form in which the field interviewer has provided it. Planners and
analysts will use raw data to prepare the descriptions, profiles, etc. called
for in the analytic framework.

Ideally, this will suggest to planners the relative priority of various energy
needs. Once rough priorities are established, analytic personnel with specific

51
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expertise can begin to assist the planners as they move through the decision-
making and feasibility analyses described below.

B. DETAILED ANALYSES DESIGNED TO IDENTIFY OPTIMAL ENERGY SOURCES &
TECHNOLOGIES

In this subsection PCI describes four analyses that USAID/Bolivia ard the
Government of Bolivia need to undertake in connection with the development of
village level cnergy projects. These are:

A Technical Feasibility Analysis
An Economic Analysis
A Socio-cultural (or Social Soundness) Analysis

An Environmental Analysis.

While each of these analyses is discussed separately, it is worth remembering
that an energy source or technology which proves to be unacceptable in terms
of any one of these analysis should automatically be considered inappropriate.

If a number of specialists are to assist in preparing these analyses, planners
might consider some overlap in their timing. Because ~1e feasibility analyses
are time-sequenced for effective decision-making, th2 use of other experts
siiould largely follow the same sequence. '

Finally, after each step of the data analysis is completed by the planners or
other experts, concise written reports detailing the contents of data inputs,
descriptive profiles, analysis and outputs of the decision step should be
prepared.

C. TECHNICAL FEASIBILITY ANALYSIS

Pnce village needs and an energy demand profile have been determined, an initial
feasibility analysis can be carried out. A technical analysis at this point

Al
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can eliminate those clearly inappropriate technologies or strategies for a
village. This may leave planners with no possibilities, or one, or several.
The technological analysis will also clarify where certain site specific in-
formation is inadequate and what additional information is needed before a
specific technology can be selected. For example, if the depth to the vater
table in the area has large variations, then more specific technological
information might be required to learn general sizing needs for specific
technologies and whether various wind or solar “echnologies could supply the
energy for pumping.

The matrix on the following page, Table V-1, indicates the range of end-uses
likely to bz found in rural areas of Bolivia and matches these with possible
technologies for meeting those energy needs. While the matrix can be used
as an initial first guide, a series of "end-use characterization" criteria
should also be applied to any technology taken from the matrix.

To carry this additional analytic process, planners should have a general
technical understanding of the technologies involved and the capability and
background to secure the additional technical profile information required

to match a technology with the technical demands of energy end-use characteri-
zation criteria explained in Table V-2. Planners can make a tentative list
of all the possibilities by using the matrix in Table V-3. They will then
need to match each of the possible technologies against the seven end-use -
characterization criteria.

After matching the possible technologies to the end-use characterization
criteria, planners will have identified those technologies and variations
which technically have a high degree of potential in the villages under
consideration. Planners will also have a gooc¢ idea of sizing reauirements for
various options.

29
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TABLE V-2

ENERGY END-USE CHARACTERIZATION CRITERIA

Criterta

Explanat fon

form of Eneray. The fo- «f energy (electricity, heat, shaft power,
etc.) that can satisfy wm use being considered s very {mportant,
The fever conversions in enirgy form, the greater the energy efliciency,
snd generally 2s close & mat ) as possible should be attempted. De-
pending on the tccnnology cho,en, sume cnd-uses can employ several eaergy
forus. Table v-3 lists Iikely techrologies and the form of energy out-
put for each.

Level of D2evynd. There are two as, - ~f lo.el of demand. First,
what 1s the sbsolute leve) of kinetic or tr- ‘ergy required by
the end-use? for exarple, the degrees cent’grede required for heating
hot water for bathing 1s ewch lower then the level required to firc 8
k{In. Second, what quisntity is rcquired of this absolute level? To
answer this second aspect, % tay Lo necessary to apply criteria &,
5, 6 and then come back to arrive at the total level of demand.

Spatial Distribution. Energy mist be delivercd to the site where ft
s to used, but the conversion technology may or may not be needed
or required at the site. Ffor cxample, irrigation to farmers' fields
night be suppiied by fndividual stand alone systems or by a large
centralized pumping frrigation system. 1lhe sfte sp.cific naturc of the
end-use as described by data from the energy surve, will allow for an
analysis of varfous technology options.

Seasonal Varfations. End-uses often have seasonal fluctuations and de-
rand sore energy at one time than at other times of the year, even

when they may not be ongong. Seasonal end-use variations must be
natched with the potential seasonal variations in energy output char-
acterizing the technology under considerstion. For example, wind in
adequate amounts must be available at the site during the time of year
when water s needed for frrigation {f wind purping 1s to be fessible.

Dadly Variations. fnergy sust be supplied at the time of day it fs
nee to perform the work. If the time of day when an adequate amount
of enerqy is being produced is different, then the technology will not
be feasidle without soce type of energy storage system.

Duration. 1f the end-use task must be performed a certain number of

urs per day, then the technology must be capable of providing that
number at a certain ninimum level of output, with or without storage
capab$lity. This duration period and minimus level relate back to
the total level of dermsnd outl ined above.

Sensitivity to Interruption/Fluctuation. The length of time that an
end-use task can be eithe- reduced or halted must be matched with the
variability and reliability of the technology's output. Again, storage
systems can help correct & match that fs not exact.
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TABLE V-3
POTENTIAL LOCAL ENERGY TECHNOLOGIES & STRATEGIFS & FORM OF ENERGY OUTPUT

TECHNOLOGY
Energy Conservation Strategies
2. ENergy StOrage.eeeeeeeeesscesccsssssessessssThermal (mechanical, electrical)

b. Stoves (earth & metal)
Cookers (PresSuUre)...eeeeeesscesssssccssesss Therml

c. Passive solar building design
(houses, 0reenhoUSeS).e.eeoeecossscassssssssThermal

Indirect Renewable ENergy......ceeeeeeeseessssothese are indirect in that they
Production Strategies must be further converted, ex-
cept in the case of direct
biomass combustion

a. Improved forest management
b. Tree planting

¢. Non-wood crop planting and
harvesting

Direct Renewable Energy Production or
or Conversion Technologies

3. S01Ar CBY1S.uureeeeeecoccnscannssnscnssssssselectrical

b. Flat plate solar collectorS....eecesees.....heat (water or air)

c. Concentrating solar collectors..............heat (liquids or steam)
d. Box and tent cO11eCtOrS...ceeceessceseessssoheat (watér or air)

e. Solar stirling engines......eeeeee-eeeees...mechanical, electrical
f. Solar rankling engineS......cceveeeeseessess.mechanical, electrical
9. GEOthermal,. ...veeeeeeeeecnssessssesnsssssssheat (steam)

i. Hind-mechanical.veeeeeeeeessesssssaccssssss Mechanical

Jo Nind-electricaleeeeeeececscsssosessesssssssslectrical

k., Hydro-electrical...ceeeeeeeseecensssscsecsssoelecirical

1. Hydro-KinetiC,..eeeeeeesscsesssscscssssssssokinetic

M. HydrauliC raM...ececeeeessssansssscssssssssokinetic

n. Biogas (methane) combustible gas and

Bio Conversions liquid fuels
kinetic, bicmass

0. Methanol
p. Ethanel
q. Draft animals
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A technology profile which will be needed in the rest of the feasibility
decision-making steps should also result from this analysis. Planners will
have identified particularly weak data elements on which more data gathering

or analysis will be required before a final decision can be made about an
energy system's technical feasibility. For example, in cases where wind speed,
rates of water flow, or other physical data have never been measured in a
village, measurements of this sort may have to be made before a final con-
clusion can be reached about the site specific feasibility of a particular
technology.

1. Economic Feasibility Analysis

At this point, planner- may have identified one or more technologies that
seem to be technically feasible. Once it is shown that certain technology
applications are technically feasible, the next step is to determine their
economic feasibility or performance. The following questions need to be
answered:

e MWill the benefits be superior to the efforts involved in the
application of this technology for the person or group of persons
who wiil use the new technology?

e MWill the costs and benefits be reasonable from the perspective of
private investors, as well as for the society or national economy
whose interests are represented by the institutions that will
attempt to introduce the new technology?

To properly carry out these analyses, the analyst team must include at least
one well trained economist capable of capturing the pectliarities that a
particular village might have in relation to the parameters to use in an
economic and financial analysis.

To evaluate the desirability of an investment, the expected benefits should

be compared to the expected costs. This srnall task contains a number of
difficulties that may appear only as the procedure is implemented; e.g.,

Practical Concenots Incorporated
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comparison of the investment costs incurred in the first years with the
expected benefits in later years. Clearly, the value of mohey invested today
is higher than the same amount of money delivered in the future, even in

the absence of price inflation. In other words, future benefits or costs
must be discounted if they are to be compared with current benefits and costs.
Therefore, to compare a time series of expected benefits with a string of
future expected costs, it is necessary to calculate their present value.

There are two methods of calculating the net worth of a project: Net present
value and internal rate of return. They both apply to financi.. ...d economic
ana]yses.. Net present value is simply the present value of the benefits minus
the present value of the cocts. If the value of the benefits exceeds the vi.ue
of the costs, then the investment may be worthwhile. Internal rate of return
is the discount rate that gives a net present value of zero for the investment
by equating the present value of the benefits to the present value of the
costs. In the following paragraphs PCI discusses the application of these
approaches to the analysis of energy technology options.

In undertaking an economic analysis, it will also be important for anzlysts to
understand and remember that village values may differ from the values the
analysts hold; e.g., poorer villagers may make decisions based on risk avoid-
ance in situations where the analysts themselves might make decisions based

on potential gains.

a. Comparing and Ranking Investments

An internal rate of return is the proper tool if a group of investments is to
be ranked. If budget constraints force a choice between two investments of
different size, then the net present value method should be used in a compara-
son. When two investments produce identical benefits, the procedure is
simpler. It is sufficient to select the one with the lower discounted costs.
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b. Financial Analysis

In this type of analysis, all of the inputs or labor required are valued at
market prices or wage rates prevalent in the area. This also applies to the
outputs that result from the investment, even if they are consumed by the
private investor rather than being sold in the market. If the project results
in a net increment of labor input from the buyer or members of his family,

or if alternatively, it provides them with additional free time by releasing
them from tasks previously performed, then this labor must be valued at a

wage rate reflecting the value that the buyers attach to their labor. As a
first appfoximation, something between 50 to 100 percent of the prevailing wage
rate for work should be used.* '

When these prices are extrapolated to the future, allowances must be made for
expected changes due to price inflation. Usually no changes in relative prices
are assumed, but if there are clear indications of such a tendency, it should
also be considered in projecting future prices.

It is extremely difficult to decide which discount rate to use in this type

of analysis. The internal rate of return method has an important advantage here
because it does not require a discount rate. However, a point of reference

js still needed for comparison and that is the discount rate of the investor.

A good starting point is the interest rate charged for credit in the area. In
rural areas this should be the rate charged for unsubsidized credit. In

It has been argued that even in conditions of total unemployment, there is
a loss of leisure time involved in working and, therefore, a certain oppor-
tunity cost. In addition, people might be more willing to perform certain
tasks over other tasks, even if they receive the same amount of money. In
other words, people micht attach different values to their labor according
to the task to be performed. The analyst will probably find it difficult
to collect quantitative information on this matter, but it is something that
should not be overlooked.

lﬁlﬁ
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practice, this rate is likely to vary widely, even within a given area. HWorld
Bank data show that in most countries, the annual real rates charged for
commercial agricultural loans are between 20 and 66 percent, the average being
at about 32 percent.* Because a financial analysis includes price inflation
effects, these real rates should be adjusted upwards. For example, if a 30
percent real discount rate is estimated for the private investor, and a 20
percent annual inflation is expected, the adjusted discounted rate will be

56 percent.**

If credit will be available to the private investor, disbursements should be
introduced as benefits and the loan payments as costs. If the rate of interes
charged is considerably lower than the discount rate and the internal rate of
return, then the availability of credit will enhance the financial feasibility
of the investment.

In many cases it will not be possible to obtain reasonably accurate estimates
on physical parameters because technologies not previously tried in the area
are to be introduced and there is a lack of good quality data or data on
economic parameters such as future prices, discount rates, and devaluation of
the currency. In these cases, sensitivity ana]ysis will assist in providing
a range of answers that incorporate possible outcomes on important variables.

A financial analysis should examine whether the private investor can provide t
flow of resources and cash outlays required by the project. If the analysis
indicates that this will not be the case, a credit program should be incorpora
ted into a project's implementation package.

Agricultural Credit: Sector Policy Paper, IBRD, Washington, D.C.

*k

To adjust for inflation use the equation:
T+n=(1+7r)(1+1)
where:

n
r
1

nominal or adjusted rate
real estate
inflation

([
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c. Economic Analysis

This analysis measures expected benefits and costs from the society's perspec-
tive. In the presence of barriers to perfect competition (such as taxes,
subsidies, price controls, and monopolies) market prices and wage rates do not
measure the value of energy resources to society as a whole. Therefore, it

is often appropriate to apply "shadow prices" that attempt to measure the
returns and costs of a project from the national perspective. The issues
covered by shadow pricing usually include traded and untraded goods, exchange
rate, labor costs, and discount rates. Traded goods are valued at the price
the country would be paid when exporting these goods or what it would pay when
importing it. No export or import taxes or subsidies should be included here.
Untraded goods should be valued at their market price. If their prices are
controlled, an attempt should be made to estimate how they would change if
controls vere eliminated. Such changes should be considered in a sensitivity
analysis.

It is not uncommon for developing countries to arbitrarily fix their exchange
rates at levels that overstate the purchasing power of their currencies. In

the case of Belivia, however, this factor should probably be ignored. The
current practice in the economic evaluation of projects is to attribute a unit
shadow price to foreign exchange or, at most, consider it only in the sensitivity
analysis.*

The shadow wage rates measure the cost to an economy of diverting its labor
resources away from their current occupation to the new investment. If laborers
were totally unemployed, the social cost should be zero. In the rural areas

of Bolivia this cost should be set somewhere between zero and the market wage
rate, depending on the type of skill, sex and age of the laborers, season, and
geographical area. In general, the higher the rate of unemployment, the lower
the shadow wage should be. In extrapolating the future economic value of benefits

As was done in the feasibility study for the Misicuni and San Jacinto .
multipurpose project. (- |

-
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and costs in an economic anaTysis for a project, (unlike a financial analysis)
the future impact of price inflation should be ignored. Only expected change
in relative prices should be entered in the analysis.

In'theory, the economic discount rates should approximate the interest chargec
for commercial loans in the country, after a downward adjustment using the
expected rate of inflation. To reflect the perspective of society as a whole,
which uses a larger time horizon than do individuals, and in valuing future
benefits at a lower discount rate, the shadow rate should be adjusted downwarc
again. In practice, it is difficult to calculate this rate following the pro-
cedure ouflined above. The current practice in Bolivia for World Bank or

IDB loans is to use 11 percent ¢s the economic discount rate.

In undertaking an economic analysis, it will also be important for analysts tc
understand and remember that village values may differ from the values the
analysts hold, e.g., poorer villages may make decisions based on risk avoidanc
in situations where the analysts themselves might make decisions based on
potential gains. '

d. Social Costs and Benefits

A final point to be considered in an economic analysis is social benefits or
costs directiy related to the project. In the case of energy systems, social
costs (such as the provision of extension services or use of communal or publ-
resources) might arise. Social benefits, such as environmental improvements,
may also result from a project. '

If the introduction of the project requires the provision of extension service
or technical assistance, the cost of these activities should be considered

as a project cost. Similarly, if common resources, not privately owned, are
used, an effort should be made to estimate their economic value to society.
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If the project has an environmental impact, such as a reduction in firewood
collection that ultimately results in the control of land erosion, its
economic benefits should be estimated and included in the inalysis.

e. Secondary Effects

A project can impact on other activities not directly related to it. For
example, an irrigation scheme for increasing agricultural production in an area
can also increase activities that transport goods to and from the area. In
practice, the measurement of such secondary effects is a complex task. In
comparing alternative investments, these effects are usually ignored on the
assumption that the different alternatives generate equivalent amounts of
economic benefits and that their inclusion in the analysis wouid not alter the
relative ranking of investments.

f. Sensitivity Analysis

Estimating certain parameters in the economic and financial analysis may involve
uncertainty and a lack of accuracy. Rather than seeking a single figure that
assesses a project, it will be appropriate to accept the existing constraints

in our knowledge and provide a range of values for the economic or financial
worth of the project when convenient. The only way to deal directly with un~
certainties encountered in project analysis are: Discount rate, price and wages
and length of implementation period. Thus sensitivity analysis can be an im-
portant tool for financial as well as economic analysis.

g. Conclusion
Cost-benefits analysis is a valuable mathematical tool tor evaluating project

interventions comparing alternative investments. It can also be used to de-
termine alternative ways to increase the financial or economic impacts of the
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project. Nevertheless, the usefulness ¢ the results will depend heavily

on the accuracy of estimates of future project benefits and costs. Analysts
should be extremely careful to avoid introducing personal biases in favor of
or against the project when evaluating its benefits and costs.

2. Socio-cultural Feasibility Analysis

A socio-cultural feasibility analysis for an energy project in a village or
rural area is the fourth step in the screening/matching procedure. The two
general questions posed at this step are:

o Does the socio-cultural system of the community manifest features
th-t would be more likely to fa<ilitate a successful project than
features that would mitigate against success?

e Would the overall impact of an energy project contribute, on
balance, a positive rather than in a negative way to the social
and cultural conditions of life in the community?

In the screening phase of the socio-cultural analysis, both of these question
must be answered "yes" or "no". If the answers are no, project planning
should be halted or drastically modified. If the answers are yes, then in
the matching component of the socio-cultural analysis procedure should be use
to address identifying means of coping with mitigating features of a communit
social system and for identifying methods of minimizing the foreseeable negat
impacts of a project.

The survey results and other data (from other surveys, enthographic studies
and project reports) will provide bases for evaluating a community's position
with regard to the critical parameters discussed below. In undertaking a
socio-cultural feasibility assessment, analysts and planners should first
utilize the survey and other data to describe the community sitvation in term
of the parameters outlined. Next, they will need to weigh the factors involv
against each other, i.e., examine supportive against obstructive socio-cultur

NV
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features and positive against negative impacts. This type of complex weigh-
ing process should be undertiken once the findings of a needs assessment are
known and when the technical and economic analyses are underway. Analysts

can answer the two general questions in the socio-cultural feasibility assess-
ment only by consideration of the socio-cultural aspects of a community.

a. Assumptions

Planners should recognize the number of assumptions underlying the formulation
of PCl's Ana]ytic approach to socio-cultural analysis. All of the assumptions
derive f.om a view that "feasibility" must be assessed in a holistic ay, i.e.,
context canuot be ignored in attempting to evaluate feasibility and impacts.

The first .et of assumptions involves the socio-culturai factors involved in
managing a proposed project: PCI's approach assumed that all aspects of the
project, at the local levei, will be carried out in the appropriate language(s).
To obtain accurate survey data and reasonable responses to project actions
participants muct be able to respond in their native language. It is further
assumed that project field personnel will possess the personal characteristics
(e.g., respectful behavior with the villagers) and training (e.g., in field-
work tzchniques, communication, etc.) to carry out their roles in an effective
and socially run-disruptive fashion. It is further assumed that all project
personnel--from planners to field operators--are committed to working with

the local people. HNo matter what the nature of the local socio-cultural system,
the feasibility of a successful project will be significantly lower if these
assumptions about the <nnio-cultural interaction of interviewers and local
yopulation are notc met.

The second set of assumptions concerns the policy foundations of the project.
In line with the current genera® policy positions of USAID and other develop-
ment agencies, it is assumed that projects should {a) address basic human
needs, (b) help the poorer segments of populations and lead toward greater,
rather than lesser, social and economic equity, and (c) work toward decreasing

A\
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rather than increiasing social and economic dependences at all societal
ievels. This set of assumptions has significant implications for the impact
component of the feasibility analysis.

Thé nature of rural and peasant societies (especially those in Latin America)
constitutes the third :<t of assumptions. These assumptions are based on
anthropological and sociological research. It is assumed that the socio-
cultural system present at any one moment in a rural community represents the
current phase of an active and on-going process of adaptation, by that
community and its members, to environmental, social and economic conditions.
Negative views of peasant society (e.g., that it is backward, traditionalisti
apathetic, comprised of historical leftovers, etc.) inhibit an understanding
how changes can occur in rural, developing areas. The adaptative model sub-
sunied in our assumption above provid2s a means for understanding the processe
of change in peasant communities: Change comes about through systemic inter-
actions between a group of people and the conditions (ecological and societal
surrounding their existence. Clearly energy sources constitute one of those
kinds of conditions.

One derivative of our first assumption about the nature of society is that
while patterns of socio-cultural adaptation can be identified as each communi
interacts with and adapts to specific local ecological, social and historical
conditions, each community can also be viewed as uniquely linking such factor
This assumption has two implications for enerc¢y projects in Bolivia: (1) a
socio-cultural feasibility analysis must be based on site-specitic informatio
as is provided for in the survey methodology, and (2) different ccmmunities,
even in the same region, may vary significantly in terms of their pertinent
socio-cultural features and, hence, in their potential to accept, integrate a
benefit from a project.
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b. The Screening Model

The last point above suggests a "threshold" model for analysts and planners to
use in considering the economic and socio-cultural feasibility of interven-
ing in a specific locale with a specific sort of project. This model envi-
sions a continuum of community types. Where a community falls along this con-
t -uum at any moment in time is a function of the particular mix of socio-
cultural characteristics it exhibits, in terms of the parameters to be cis-
cussed pelow. Examination of this continuum of community tvoes in ligh: cf a
particular kind of project--technology level and type, organizational re-
quirements, economics, etc.--enables planners and analysts to divide the con-
tinuum into three sections, e.g., "pre-threshold", "threshold", and "post-
threshoid".

The pre-threshold communities would be those whose socio-cultural and economic
characteristics do not match critical project variables and/or have inadequate
resources to initiate or sustain required project costs or activities. Thres-
hold communities are those whose socio-cultural and economic characteristics
match, within some range of tolerance, project variables and requirements.
Post-threshold communities are those which might find the project acceptable
and which couid initiate and sustain nroject costs and activities. However,
one might expect that post-threshold communities are alreédy functioning with a
set of adaptations that are in some sense beyond the level optimally addressed
by the potential project. For example, in a fully grid-electr:fied community
it might be less than appropriate to consider installing a small-scale hydro-
electric generator.

During the screening/matching procedure, analysts and planners should apply

the threshold model as one step in their feacibility judgment after describ-
ing the characteristics of a community.

/\ J
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The parameters listed below are not the only socio-cultural parameters to
be considered in a feasibility ar2lysis, but are the most important cnes
for assessing the feasibility of energy projects in rural Bolivia.

o Degree and type of organizational capacity. This facet of the socio-
cultural system of a community can be examined in several ways. Many
rural Bolivian communities have one or more existing organizations--
clubs, cooperatives, school associations. Such organizations can
provide information on the general capacity for structured, coordin-
ated activity in the village. Moreover, one or more of them may
offer a pre-existing channel for project introduction.

In addition to special interest organizations, Polivian rural com-
munities have at least a nominal political organization for the en-
tire comunity. The level of integration and operation of the formal
political organization should be examined in terms of its capacity
to organize the population for collective activity and in terms of
the internal and oxternal communication ability of its leadership.

The survey includes many questions on organizations and their effec-
tiveness. The responses to these should receive careful analysis
since organizational capacity may be the single most important socio-
cultural variable for assessing the feasibility of energy projects in
the rural Bolivian context.

o Level of education and of intellectual openness. This parameter is
Tess significant than organizational capacity for screening commun-
jties, but it is crucial in terms of matching project inputs with
the profile of a community. It is also likely to be highly corre-
lated with the next parameter, motivation.

o Level of motivation to fulfill perceived needs. Assessing and des-
cribing the level of motivation that characterizes a community is
very difficult. To some extent motivational level can be extrapo-
lated from responses to questions about needs and plans, and from
a history of change efforts. The field interviewer can also assess
motivation from the manner in which people interact with him, the
questions they ask, and the general tone of their response to the
survey. But even with such information at hand, additional efforts
to assess motivation should be included in the project preparation
stage.

/’\CJN
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o Type and effect of social diversity. Four types of social diversity

are distinguishable in the rural Bolivian context. They are based
on: (1) Differences in religion (Protestant versus Catholic); (2)
ethnic differences; (3) differences in wealth (and social status
and power) which may be recent and rather strictly economically de-
termined or which may be based on past socio-economic relations such
as those of hacendado and peons; and, (4) differences in regional
background associated with lack of kinship and similar social bonds
in newly colonized communities. Obviously, it is possible to find
many communities in 'which two or more of these types of social di-
versity exist and cross-cut each other.

Social diversity needs to be a factor which mitigates against the
feasibility of a successful project, although sometimes it will be.
However, it will always be an important factor to consider in match-
ing project components with community characteristics.

In small, rural communities, the existence of differentiated groups
often means the existence of rather closed sub-populations whose
members manifest distinctive levels of education, motivation and or-
ganizational capacity. Communication between groups and the ability
to organize projects on a community-wide scale may be limited. Under
the worst of circumstances, diversity may be a cause of active con-
flici in a community. In these cases, the introduction of projects
may exaccrbate conflict and make success doubtful. On the other
hand, diverzity sometimes offers the opportunity to work with a sub-
population in ¢ way that leads to wider benefits and future possi-
bilities for other groups.

In carrying out & socio-cultural feasibility assessment, analysts
should pay attention to the sources of diversity in a community, the
relative proportions of the population in different sub-groups, and

the level of communication or conflict among groups. Information from
the survey will indicate whether important social diversity exists.

If a notably diverse community is being considered for a project, addi-
tional study of the effects of diversity may be called for.

Cultural preferences and taboos. Cultural preferences and taboos that
may facilitate or obstruct a project can take myriad forms. For
example, food cooked in a solar cooker may not meet taste and texture
preferences, or culturally defined views of hygiene may not permit

the handling of fecal matter necessary for a biogas generator. It is
essentially impossible to identify such cultural factors by survey
means, When possible, planners might turn to ethnographic literature
for help on this parameter. Otherwise, secondary phases of project
preparation should include careful investigation, with the local pop-
ulation, of their reactions to specific features of a proposed techno-
logy or end-use. PCI realizes that cultural taboos are not likely

/
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to constitute a s1gn1f1cant problem in rural Bo]1v1a However, pre-
ferences may cause serious difficulties.

Daily, seasonal and annual work and activity patterns. The survey
will provide extensive information on activity schedules and work
calendars. Analysts need to consider the degree of fit between these
and the activity patterns required by the project technology. This
analysis should also assess the degree of behavioral change required
in a conmunity by specific technologies. The greater the changes re-
quired, the more difficult it may be to integrate a technology into

a community.

Sexual and age division of labor, and task/prestige hierarchies.
Acain, the survey will provide data on division of labor by age and
sex, and the analysts should consider the match between existing
patterns and the requirements of the project, particularly with
respect to the tasks of women and the implications of new techno-
logies on the patterns of their lives. The prestige associated with
different kinds of work will not be clearly revealed in the survey
and should be explored at a later stage. In particular, the planner
should be aware of attitudes among some members of a community that
physical/manual labor is beneath their station in life.

Marketing habits, existing constraints to marketing and market demand.
In projects aimed at increasing production of marketable comrmndities,
the survey data on existing marketing practices should be examined for
fit with proposed changes. Prior market knowledge may be restricted
to local fairs or weekly markets and may not be appropriate for larger
scale operations. Similarly, constraints to marketing, such as poor
roads, may be an intervening variable in some communities.

Critical Impact Factors

Not all impacts that may result from changes in energy-use patterns and energy
technologies can be foreseen. However, planners should endeavor to consider

some of the more significant potential socio-cultural impacts in answering the

second screening question and in the course of matching technologies to local

conditions.

Procedurally, this effort is probably most effectively carried out with a

cross-impact matrix. In the impact matrix, Table V-4, the critical areas

g\
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TABLE V-4: CROSS-IMPALI MATRIX FOR SOCIO-CULTURAL IMPACTS OF ENERGY PROJECTS

1. 2. 3. 3. 5. 6. 7. 8. - 9. 10.
varfables Wealth Female ;| Regional
of Energy |Employment | Division | In & Out Di1f.'eren- | Depen- | Depen- Social
Project Level of Labor | Migration| tiation dency dency Health | Nutrition| Conflict | Other

End- 10
Use
rthangas

a.
etc. |

Technology

Require-

ments 1.
2.

etc.

14=A

Information
& Training

].
2.
etc.

Activity
Patterns
10

2.
etc.

Key: Reading across form each energy variable, indicate for each socio-cultural
_:5 variable a positive (+), neutral (0), or negative (-) quality of impazt.
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of impact are noted across the top. For a specific proposed project, analysts
or planners weuld fill in the technology variables and end-uses down the side
and then complete the matrix by assessing the positive, neutral or negative
impacts for each cell. After completing the matrix, a planner should form an
overall judgment about impact and identify the key positive and negative ef-
fects that need to be addressed in the matching process.

e. Notes on Impact Matrix

To determine the nature of an impact (positive, neutrai or negative). refer-
ence should be made to the assumptions discussed above regardirg regional ard
national policy goals and to the overall socio-cultural and economic profile
of the community. While some general guidelines can be formulated for exam-
ining the quality of impacts, specific situations may have characteristics
that call for modifications in these guidelines, i.e., different judgments
concerning the quality and nature of a specific impact.

Listed below are a series of rough guidelines that may assist planners in
reaching impact judgi.2nts using the matrix:

Iten 1. Increased employment would be positive and vice versa.

Item 2. Impact on the division of labor is most important if it means
an intrease in the share of work done by a particular segment
of the population (e.g., women and chi]dreng or if it changes
the status aspects of tasks so as to affect differentiation.

Item 3. In or out migration might be positive or negative depending
on a range of internal and external variables.

Item 4. Increases in wealth differentiation would be negative.

Item 5. Greater dependency of woiren on men for livelihood and security
would be negative.

Item 6. Increased dependency cn outside sources or wider market, es-
pecially for food or fuel would be negative.

Item 7. Indirect and direct impacts on health should be examined.

o
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Item 8. Same as 7.

Item 10. This is left open for other factors specific to a site.

3. Environmental Feasibility Analysis

When new energy resources are utilized cr a new way of delivering energy is
brought to a village, there will almost always be some new interactions with
the environment. Changes in a community's patterns of using local energy
resources will change their impacts; new technologies may also affect human
and animal behavior. These effects may be positive, neutral, negative or
mixed. In all cases, some real attempt should be made to determine how the
energy intervention will affect the environmental situation in the village
or region.

Environmental impacts can be divided into two special types:

e Those impacts that may occur at the physical site of the technology
installation; and

o Those impacts that may occur in the general region of the village
or area.

Energy interventions should be checked against both types of environmental
impact. The only way to determine what potential impact the intervention will
have is to identify and examine the implications of any changss that may oc-
cur due to an energy project intervention. The following matrix (Figure V-1)
provides a conceptual way of organizing the appropriate questions and ensuring
that no major area is omitted. If planners use this matrix, a comprehensive
review of the interaction between (1) change brought about by the technology
and (2) connections between potential areas of environmental impact will
emerge. The quality of accurateness of the review and the validity of the im-
plications drawn will depend heavily on the knowledge and background of the
analyst.

14
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Across the top of the matrix are the physical environmental categories in

which impact is likely to occur.

Down the side of the matrix, planners

should list all the identifiable changes in physical surroundings and in
human and animal behavior that a technology is likely to bring about. The
implications of various interactions can then be drawn.

Technology
Caused
Change
Element

Impact Areas

Animal,
Aquatic
Life

Water Hater
Quality Availability| Vegetation

Air
Quality

Soil
Quantity

etc L]

FIGURE V-1: ENVIRONMENTAL IMPACT MATRIX

For example, if the energy project under consideration is a wind water pump-
ing system that is to be installed on a central village water supply (where

previously people had carried domestic water a distance of 4 km), the change
elements might pe:

1. A 125 meter well drilled at a central spot in the village;

2. A #indmill installed over the well;
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3. A cement storage holding tank next to the well;

4. 100 people coming daily to the well to meet the needs of 550
people;

5. An average of 250 domestic animals per day coming to the well
for water; and

6. 100 people no longer going 4 km every other day with donkeys to
get water.

Given expert knowledage, the site specific information available on the vil-
lage from the survey, and a technical profile of the whole system, it will

be possible to draw some conclusions about the potential environmental im-

pact of each of these changes on the immediate and nn the broader physical

area,

Once these implications are identified, it should be possible to compare the
probable environmental impact of an energy project with the traditional way

¢ carrying out a specific task or type of work, and with any other techno-
- - ical or energy intervention strategies that are being considered.

If this type of analysis suggests that serious negative environmental impacts
will occur, analysts should return to earlier stages in the overall feasibil-
ity analysis to recalculate the costs, benefits and impacts of alternative
energy project interventions.
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APPENDIX ONE

BOLIVIAN ENERGY SITUATION:

(Prepared by USAID/Bolivia)

I. COMMERCIAL ENERGY DATA FOR 1977*

A. Composition of Production, Exportation, and Internal Consumption

Primary Gross Energy Energy Internal Energy

Energy Source Production Exports Consumption
0i1 27.0% (a) 28.1% 54.9%
Natural Gas 61.8% (b) 71.9% 8.6%
Bottled (LPG) Gas 0.9% 0% 3.2%
Hydroelectricity 1.6% 0% 4.4%
Wood 6.0% 0% 19.6%
Bagasse 2.7% 0% 9.3%
Total 100% 100% 100%

(a) Since 1977 Bolivia's 0il reserves and production have decreased
and internal consumption increased to the point that there is
now serious concern that the country will soon become a net im-
porter of oil.

(b) Of gross natural gas production in 1977, 50% or more was excess
that had to be burned, vented, or reinjected for lack of a market.

Based on 1977 Bolivian Global Energy Ralance prepared by the Ministry of
Energy and Hydrocarbons.

. ‘e
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B. Internal Energy Consumption by Type anu Cconomic Sector

Direct Trans- In-

Energy Source | portation dustry Domestic y Mining | Misc. | Total
0il 64.5% (a) 24.4% 11.1% (b) - - 100%
Natural Gas - 100.0% - - - 100%
Bottled (LPG)

Gas - - 100.0% - - 100%
Electricity(c) - 24.6% 23.7% (d) 40.0% | 11.74 100%
Wood - 7.3% 92.7% (e) - - 100%
Bagasse - 100.0% - - - 100%
Total 36.2% 30.4% 30.4% 2.3% 0.7% 1 100%

(a) The use of oil (diesel and gasoline) for transportation is in-
creasing between 10% and 15% each year.

(b) Domestic use of 0il is mainly in the form of kerosene for light-
ing, heating, and cook1ng by the poor in the urban areas and by
all social levels in the rural areas. The rural aieas also count
heavily on diesel and gasoline to drive electric generators und
pumps.

(c) Includes all clectricity sold commercially of which approximately
67% was produced by hydroelectricity, 12% from oil (diesel), 14%
from natural gas, and 7% from wood and bagasse. Electricity from
all sources accounted for only about 6.6% of total energy sold
internally.

(d) Almost all domestic use of electricity is in and near Bolivia's
eight largest cities and towns. Most other rural towns and areas
are located too far away to be served by line extensions from larc
existing and planned hyd ~electric and natural gas powered genera-
ting plants.

(e) Almost all domestic use of wood for energy is in the rural areas.

The use of dung (used extensively where wood is not readily avail-
able, mainly on the Altiplano) is not included in these energy daf
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Even though Bolivia has abundant natural gas and renewable energy resources,
energy problems are seriously impeding its development. This is especially
true for rural areas where the unfortunate trend during recert years has been
to adopt diesel, kerosene and gasoline . the modern primary energy source.

Bolivia s basic energy problem is continued dependence on rapidly cepleting
0il reserves (for gasoline, diesel and kcrosene) when natural gas and fairly
well distributed renewable resources--such as hydro, solar, wood, etc.--are
much more abundant. In 1977 almost 55% of the internal commercial energy
roquirements were supplied by natural gas and 4.4% by hydroelectricity. Firm
data are unavailable. but it is believed that the dependence on oil is worse

now than then.

If the current use trends are ailowed to continue, Bolivia will soon become
a net importer of oil and a2 competitor with other LDCs and the industrial
nations ror the limited amount of il available on the world market. Such
an occurrence will impact most heavily on the urban and rural poor.

Recent and expected future price increases fcr gasoline, diesel, and kerosene
may dampen their consumption growth rates but, together with higher transporta-
tion costs, will also seriously agagravate cnergy problems of the rucal sector.
Many rural coamunitics end individuals who use diesel and gasoline to gencrate
electricity, pump water, cultivate land, drive saw mills, etc. will have to

turn back the developzent clock by limiting their operations or by simply
turning off their machires. Many indiidualc who have to depend on kerosene

for heating, cooking, and lighting will have to go back to the use of wool, dung,
candles or seec energy consume an ever-increasing share of their income.

The expected move back to the use of the traditional energy sources will cause
more environuental degradation, especially accelerated consumption of natural
forests, which is already a prublem in some parts of Bolivia. At the world
level, forects have chrunk ot an estimated 155 between 1963 and 1973, and the
trend continues unabated.

4
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Bolivia's comuercial energy needs are likely to increase exponentially as
its growth ieads to industrialization anc urbanization which require a shift
from the use of traditional fuels.

Bolivia, like most LDCs, is not sufficiently aware of its energy resources
and needs. It also lacks the financial resources, institutional structures,
and trained manpower that are necessary to explore and quantify all its energ:
resources, analyze its energy needs, and develop sound short-, medium-, and
long-term energy nlans,

To attend the needs of the urban centers and nearhby rural areas, Bolivia is
planning and making efforts to expand the use of natural gas and is actually
installing large hydroelectric plants as fast as financing can be found. _
Little is being done, however, in the area of reactivated and new energy tech-
nologies that are needed to supply the energy needs of the very larae rural
areas and numerous rural towns and communities that are too remote to be conn¢
ed to national natural gas and electric grids. It is to those areas and the
need- of the rural sector that the majority c¢f AID's attention and resources
for energy should be directed.

¢h
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APPENDIX THREE

PLACES VISITED AND INDIVIDUALS CONTACTED IN THE GOVERNMENT OF BOLIVIA

Major Activities and Persons Contacted During Consultancy

A. January 14 to January 19

1.

o0 & W N

Briefing with USAID officials.

Outlined scope of work.

Identified and interviewed priority people in GOB

Set up scheaule of field trip and organized logistics
Designed analytical framework for energy survey data base.

B. January 21 to January 28

1.

1/21--traveled to Sucre and visited with CESSA personnel and then
traveled to Redencion.

1/22--visited with community leaders and some farmers in Redencion.
Then went to Mojocnva where we had a community meeting, visited
some community leaders, farmers, and several households. Returned
to Redencion for a community meeting and visit to cooperative.

1/23--further discussion with CESSA in Sucre. Traveled to Santa
Cruz, met with CORDECRUZ and CRE personnel.

1/24--visited community of Achiras, talked with farmers and conmu-
nity people, and visited several households.

1/25--visited community of Yapacani and talked with farmers.
1/28--visited Tahari (Aymara Village) on Altiplano and village of

Compi next to Lake Titicaca, telked to farmers and villages and
visited household.

January 29 to February 5
1.
2.
3.

Prepared final report
Consulted with GOB officials
Debriefing with USAID officials

Practical Concepts Incorporated



Persons Contacted

Nombres y Apellidns

LA PAZ
Ing. Ricardo Maldonado V.
Ing. Lucio Saal Morales

SUCRE
Ing. Aramando Lara
Ing. Eduardo Majon
Sr. Rene Zarate

SANTA CRUZ

Sr. Adalid Rivero Retor
Ing. Ernesto Lichtenstein
Ing. Ebert Cruz

Lic. Javier Mendez P.
Lic. Jesus Bolivar

Sr. Rolando Fernandez
Ing. Edgar Montero Q.
Ing. David Pacheco Roman
Ing. E1fio Cabrera

3-2

Ocupacion

Director Ejecutivo
Ing. Electricista

Gerente Genetral
Superintendente
Relacionador Publico

Director Comunicaciones
Jefe Electrificacion
Ing. Electricista

Jefe Nio. Promocion
Planificados

Tecnico Electricista
Jefe Dto. Hidraulica
Jefe Unidad Proyecto
Dto. Hidrogeologia
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INER

CESSA
CESSA
CESSA

CRE

CORDE
CORDE
CORDE
CORDE
CORDE
CORDE
COR"
CORDE

CRUZ
CRUZ
CRUZ
CRUZ
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CRUZ
CRuz
CRUZ
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APPENDIX FOUR

MATCHING KEY ENERGY NEEDS WITH POSSIBLE ENERGY
TECHNOLOGIES IN THE THREE VILLAGES VISITED BY THE PC1 TEAM

The PCI team spent six days traveling to villages in Bolivia (see Appendix
3). The purpose of these field visits was to determine whether the data
summary framework was comprehensive enough, included only those data elements
that were necessary, and was structured in the most appropriate manner.

The field trips were to refine and develop the analytical framework for the
survey; this was accomplished.

In the process of refining the framework, the PCI team also developed the best
approaches for the survey questionnaire. While doing this, a general im-
pression was gained of each village, some of their expressed needs, and re-
sources. Naturally this was only a cursory impression, as we were in these
villages only a few hours. However, below is a brief account of an impression,
especially in regard to energy end-uses and possible local solutions to
perceived energy problems.

VILLAGE CASES

Case One: Redencion Pampa (about 160 km from Sucre)

Redencion is a new community, found abuut 20 years ago and having experienced
rapid growth over the last decade. Its current population is about 1,500. It
is clearly a "laid out" town: Wide streets, no trees, a large school and a
colegio, a parochial house, a hospital, and a couple of plazas. However, most
«f the residents arc still campesinos (small farmers, many of them Quechua-
speakers). We were told that 95% of the inhabitants work in agriculture; many
of them have farms at some distance from Redencion and live on their farms
during key agricultural work periods.
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Redencion is located on a large plateau. Much of the land around it is
level; the climate is mild. The major crop produced is wheat, which is
prdduced for commercial as well as subsistence purposes. Local farmers also
produce some maize, potatoes, peaches, and grapes. They say they could grow
anyfhing if they had enough water. (Small peach and grape orchards are wa-
tered by hand.) They also kéep some cattle, pasturing them in the valleys
below the plateau.

Water is one of the main preoccupations of the residents of Redencion.
There are shallow wells (4 to5 meters) with a limited water supply. They
have tried deeper wells and say that they find some water at about 20 meters
deep but none below that. They have had trouble with pumping from greater
depths. Their ongoing search for a productive well is both for drinking
and for irrigation water. But so far, no irrigation is practiced. The
nearest river, Rio Grande, is about 40 km from Redencion and at a lower
elevation than the plateau on which Redencion sits.

There are six grain mills in town, run by eight to sixteen horsepower die-
sel and gasoline generators. There are also seven small carpentry shops
also without power. The colegio has a shop with power wood-working tools,
run on a small diesel generator. Two windmills are visible in Redencion,
but apparently neither does anything just now (one at least is supposed

to pump water). The people say that the wind is steady most of the year.

There is a cooperative--of campesino members--in town. It runs a general
store and owns two tractors, which members can utilize (and which it may
also rent out). The coop members want to expand their operation: They
want to have a large grain mill of their own and a noodle factory (i.e.,
they want to use part of the members' wheat production to make flour and
noodles). The noodle factory idea apparently stems from problems having
marketing unprocessed wheat through middlemen in Sucre.

Cooking is done with kerosene and gas stove and with wood (at least 50%
of cooking is with wood--probably much more). Ovens, for baking bread,

a\
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are all wood-fired. Bottled gas costs $b19 in Sucre and $b33 in Reden-
cion. A 10 kilo tank lasts about 20 days in normal domestic use. Kero-
sene costs $b5 a bottle (app. .75 of a liter). ' Kerosene is also used for
lighting, and a family uses about two liters a week. Firewood costs
$b200 for a Toyota truckload (i.e., a small pick-up truckload), or $b15

a carga (exact size of a carga was not established, but it seems to be
the amount that a burro carries). Cooking requires five to nine cargas
of firewood a month for a household. Firing an oven for bread baking, we
were told, takes one carga (that sounds high to Foreman); most households
bake bread about twice a week. (We were not able to learn what percentage
of people buy firewood rather than collecting it in the valleys.)

The farmers of Redencion use some chemical fertilizers and herbicides.

One told us that he uses two quintales {quintil = 45 kilos) of fertilizer
prr hectare; it costs him $b700 a quintal. Folks said that in a good year
wheat production is about 50 quintales a hectare. The sale price of wheat
is fixed by the national government and is currently $b160 a quintal.

The people of Redencion are very eager to have grid electricity (which is
due to reach them soon). They were insistent on this topic. But they
also are concerned because the grid they will connect with is "monophase"”
electrical power, and they are aware that to run larger equipment (e.g.,
mills) they need "triphase" power.

In the group meeting that was called for our benefit, it was possible to
note some differences in wealth/status. Two men were present who seemed
to us to be either urban types, or more likely ex-hacendados. They tried
to take a dominant role during the meeting, and afterward one mentioned
owning a mill, Perhaps half of the 60 or so people present seemed to be
monolingual in Quechua, and to judge from dress, many of them were poor.

The leadership in this community seems strong and articulate. Additionally,
the commu-ity has a recent history of collective work: Building the school
and hospital and working on a large road improvement project.

gl

Practical Concepts Incorporated



4-4

The two most apparent needs felt by people in terms of energy use were:

o MWater for irrigatiun, and
o Cooking fuel.

Water is in short supply and poses a real problem, perhaps not unsolvable
but a study would have to be made of the situation. There is wind and sun to
power pumps if adequate water can be delivered.

Cooking fuel poses several possible strategies which would have to be studied

and discussed with villagers: (1) The planting of trees and a village wood
lot, (2) improved wood stoves, and (3) biogas during the dry season.

Case Two: Mojocoya (about 170 km from Sucre)

Mojocoya is about ten km from Redencion. It is an old community with a very
different feel from Redencion. The population is about 600, and apparently
everycne cngages in some agriculture. There is a school, a church (no reside
priest), and a clinic (nurse, with weekly visit from doctor). Older people
speak Quechua, but we were informed that the younger generation rarely does.
Children from this community go to high school, and even university, in Sucre

As in Redencion, the major crop in Mojocoya is wheat. Each person cultivates
we were told, five to ten hectares of land. In contrast to Redencion, folks
here said they harvest from 15 to 20 quintales per hectare. They also pro-
duce maize, potatoes, and somc fruits. They said that the land they possess
is sufficient, but that they need irrigation water. One of the farmers in-
terviewed said that a Dr. Alfred (Rydrologist) had spent a month in the area.
Dr. Alfred had told the farmers water was probably in good supply at 150 mete:
but that the best way to get water for irrigation was to briag it from the
Rio Grande River.
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There is a spring for drinking water and a pipe network to many of the houses
in the community. But the flow from the spring is limited. (While we were
in town, three different spigots we tried failed to produce any water.) They
pay $b12.50 a month for water service to the town.

The women do most of their daily cooking in the mornings, taking three to
four hours to prepare most of the day's food. They cook with firewcod (and
apparently sometimes with charcoal), some of which is gathered lociilv and
some of which is purchased. They also bake bread in wood-fired ove.s, about
twice a week. The stoves are simply open fires, built on a brick platfcrm
about two to three feet off the floor. Pots rest directly on the burning
wood or on bricks. Apparently, a few people have kerosene or gas stoves.

The residents of Mojocoya take the wheat for subsistence use to Redencion
for milling. (It is 1% hours to Redencion by foot, with loaded burros or
horses.) They would like to have their own mill, but currently lack a power
source. The one diesel generator in the village does not work at this time.

Mojocoya has a noticeable home industry of distilling. They buy cane juice
(miel de cana) from farmers in the valleys and distil! it into aguardiente.
(They also distill a small amount of a liquor made from grapes, called sin-
gani.) They sell their product to dealers from Sucre.

There are five distilleries in Mojocoya and seven in the nearby countryside.
Each is a part of a household, built next to a house. At least one produces
about 200 bottles a day of aguardiente. The cooking pots of the <cills

are fired with wood; one owner said he buyvs two truckloads (big trucks)

of wood a month, at the rate of $b2,000 for a truckload. In addition to
costs for firewood, miel de cana, and apparently in some cas2s, hired labor,
the distilleries pay the state a tax quoted to us as $b7,000 a month. One
man said his net gain per monith from his distillery is about $b2,000

G4

Practical Concepts Incorporated



Folks say that there is not much wind (the village is ir a bit of a canyon).
There is one truck owned in town. Apparently, most people use little, if
any, mechanized devices in their farming. There is at least one exception--
a large-scale, modernized farmer who has two tractors.

Like the people in Redencion, the¢ people we talked to in Mojocoya are in-
sistent about wanting grid electricity.

They ave a history of collective work efforts: Building the school and
working on road improvement (three or siz days each in the last year).
Leadership seems firm. It was not possible to get any real idea of wealth
or other differentiation.

The energy interventions possible to determine from our brief stay were the
same as in Redencion. However, in-depth analysis might well shed 1ight on
quite a few more possibilities.

Case Three} Achiras (about 150 km from Santa Cruz)

Achiras is along one of tne major roads out of Santa Cruz. The area is almost
tropical, with steep hillsides and narrow valleys. Achiras has a population
of 70 to 80 nousehold: (maybe 400 people). Almost all of the residents work
in agriculture, with some concentrating on cattle raising.

Our informants said that village farmers have up to about six hectares per
household. The major crops are maize, potatoes, and yucca; they also produce
fruit (oranges, mandarines, grapes) and some small garden crops.

There is a small sci:ol and one tienda in the village. No industry was in
evidence; some people process a small amount of cheese for sale and home use.

Maize for domestic use (human and animal feed) is ground on a stone matate and
in a wooden mortar and pestle. There used to be a smal} maize mill in the
village, but when the owner died, it was removed.

5

Practical Concepts Incorporated



4-7

Women cook with gas and firewood. One woman said that most households have a
gas stove. A ten kilo tank of gas costs $b22 and lasts 15 to 20 days. Fire-
wood is preferred for cooking when people are preparing certain dishes and when
they are cooking in large quantities to feed temporary farm workers. Firewood
is gathered from nearby; apparently, not much is purchased.

There is a small river about 100 meters from most of the houses in the village.
This is the source for drinking water, which is carried to the houses in buckets
every morning, and for some limited irrigation, tubed in, for some households
near the river. Apparently only fruit trees and house gardens are ir:igated.
One person'pointed out that if they could irrigate potatoes, they could grow
them contiauously during the year. The river does not seem to have enough drop
or flow volume for a hydroelectric unit.

The residents report that they have some wind February through April.

These people want to have grid electricity (primarily for lighting). They
once tried to collect $b30,000 to pay for their share of expending the grid
to the village, but were unable to collect the entire amount.

There seems to be little wealth differentiation in this village. There is
formal political organization (a corregidor, etc.), but apparently no other
organizations. No mention was maae of collective activity, except the effort
to collect money mentioned above. There are no cooperatives.

Some labor is hired during peak agricultural activities. Apparently, labor
is in short supply. The rate is $b40 to $b50 a day, plus meals.

No large or significant energy related problem was identified which had an

obvious potential for local resources solving it. In-depth analysis, however,
might have reached more prrolems and options.
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Others

In addition to the three communities described above, we visited three
others, which will be very briefly described here.

Santa Fe de Yapacani is about 120 km from Santa Cruz. It is next to a
large river (large at least durina the rainy season), and some residents
engage in fishing. though apparently mo.t are agriculturalists. The

climate is nearly tropical, and crops are grown all year around. The
farmer we interviewed produces rice, soy, maize, and peanuts, in rotation.
The rice is not irrigated, but must be planted during the rainy season.

He must shell and dry the soy and peanuts Lefore marketing then.

The central part of Yapacani has grid electricity, but households that
are more than 100 meters or so from the center do not (unless the house-
holder wishes to personally buy a transformer for about $615,000). The
farmer we interviewed was very annoyed about not having electricity when
his neighbors do.

The comnunity is a "colony," and members come from all over the country.
Our informant has lived here for about nine years. He says there are no
organizations in the community and that people cooperate with each other
very little. He attrilutes this to their coming from different places.
There are no authorities.

Cooking is done both with gas and with firewood.

Rice, peanuts, etc, are marketed through middlemen frea Santa ‘. uz. No
fertilizers are used in farmi.g, but stubble is burned.

The data gathered here did not uncover an imrediate needs/resource match.
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Tahari is a village of Aymara-speaking small “armers on the Altiplano near
Achacachi. The people we encountered were hesitant to talk to us and pro-
vided limited answers (perhaps partly because of limited understanding of
Spanish). They did say there are about 300 households in the community
(though it didn't look that big). They were particularly reluctant to talk
about the amount of land they have, but it sounded like a situation of land
scarcity. They plant potatoes, habas, and ocas (and probably quinoa).
Manure is used only on the pctatoes. <cCooking is done with cow dung. After
it is burned, the ash is used on the fields. 1he village has a school, but
no real political organization {(no corregidor). They made it very clear
that their major need is water for irrigation. They say that wells could
be dug on the hillsides. (Also, part of the lake is nearby.) Their drink-
ing water sources are wells, and the ones we saw are in the house yards

and near where animals are kept {(probably serior. contamination, given a
shallow water table).

Compi is annther Altiplano community right on the lake. The farmers pro-
duce habas, peas, onions, and other vegetables that sell in La Paz. There
is a school and a colegio, and the village is politically organized. There
was strong wind when we visited, and they say there is most of the time.
Water for iriigation is in short supply and is neednd for the truck garden-
ing. They are trying to get together a pctable water project.

Outside of solar and wind for pumping water, no matching of potential energy

technologies with end-uses was attempted. The data obtained on the Alti-
plano during our brief visit was simply too incomplete.
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Entrevistador

Fecha

Lugar

N? de entrevista

1-1.

1-2.

1-4.

ENCUESTA DE ENERGTA EN EL SECTOR RURAL DE BOLIVIA

CUESTIONARIO

PRIMERA ETAPA

Primera Etapa de la Encuesta: Entrevista con una de las autoridades

del pueblo. Expliquele a &l el propdsito y el plan general de traba-
jo de la encuesta. Explique también que las primeras preguntas que
Ud. va a hacerle tienen el propdsito de poder decidir el nimero de
entrevistas que se van a rcalizar. Entonces siga a las preguntas:

(Como se llama Ud.?

¢Cual es su cargo en la comunidad?

¢(Cuil es la autoridad miaxima de la comunidad?

(Qué otras autoridades existen en la comunidad?

(corregidor, presidente del sindicato campesino, notario, parroco,
jefe de policia, etc.)

¢{Qué tipo de organizaciones existen en la comunidad?

(cooperativas, clubes, asociaciones de padres, asociacién de evangé-
licos, sindicato agrvario, sistema de riego, etc.)

{Cuantas familias viven en esta comunidad?

(El entrevistador debe observar si algunos miem“ros de la comunidad se
identifican por algin otro aspecto, tal como pertenencia a una coope~
rativa, o vecindad al pueblo, o si residen en el pueblo sélo una parte
del ano)
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5.1-2

(Existen familias que pertenecen a la comunidad pero viven en las cer-
canias del pueblo o residen en el pueblo sdlo parte del afio?

(Si dice si, haga 1-7a.)

{Cuantas son?

Del total de las familias, ¢qué proporcifn pertenecc a otra religién
que no sea la catdlica?

iDe todas las familias, (qué proporcidn de los jefes de familia no ha-
blan castellano como idioma principal?

¢(Hay una escuela en el pueblo?

(Cu3ntos maestros hay en la escuela?

tCuantos cursos tiene la escuela?

Informe a la autoridad que Ud. quisiera hablar mis con €1 y las demis
autoridades y lideres y haga una cita para encontrarse con ellcs mis
tarde ese dia o el dia siguiente,

Usando los datos de las preguntas 1-1 a 1-12, seleccioﬂe el tipo de

muestra que se necesita, También, haga notas sobre sus primeras im-
presiones de la comunidad y de la autoridad,
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5 . I-3
\a

ir

je entrevista

SEGUNDA ETAPA

Segunda Etapa de la Encuesta: Entreviste otra vez a las autoridades y
lideres del pueblo. Expliqueles otra vez el propdsito de la encuesta.
Expliqueles el plan de crabajo, incluyendo el tamano de la muestra y

las caracteristicas mas importantes de la muestra y tipos de preguntas.
pidales que ellos le hagan conocer algunas casas y oficinas de organi-
zaciones (sepgln las caracteristicas de la muestra) donde Ud. pucde em-
pezar el trabajo. También pidales que ellos informen a la gente de 1la
encuesta y animen a la gente a colaborar. (En algunos lugares, tal vez
Ud. va a tener que pedir a una autoridad le acompafie a las entrevistas).
Entonces, siga a las preguntas:

(A cada uno de los lideres presentes, pregunt 2-1)

2-1. (Como se llama y cuil es su cargo en la comunidad?

Familias

2-2. (Cuantas familias viven en esta comunidad?

2-3. (Existen familias que pertenecen a la comunidad pero viven en las cerca-
nias del pueblo o residen en 2l pueblo sdlo parte del afo?

(Si dice si, haga 2-3a.)

2-3a, }Cuantos son?

2-4. Si incluimos al total de las familias, (cudntas personas (adultos y ni-
rios) pertenecen a la poblacidn de la comunidad?
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2-5. De todas estas familias, ;qué proporcidn pertenece a otra religidn que
no sea la catdlica?
2-6 De todas las familias, (qué proporcidén de los jefes de familia no hablan
castellano como su idioma principal?
2-7. (Qué idioma hablan estos jefes de familia?
2-8. (Qué proporcidn de los miembros de la comunidad trabaja ocasionalmente
fuera de la comunidad?
Escuelas
2-9, (Hay escuela en la comunidad?
(Si hay m3s de una escuela, repita 2-10 a 2-12 para cada una)
2-10. jCuantos maestros hay en la escuela?
2-11. j;Cuantos cursos tiene la escuela?
2-12. jCuantos ninos de la comunidad asisten a la escuela?
2-13, (Qué proporcibn de los adultos de la comunidad (mayores de 15 afos) sa-
ben leer y escribir?
Viento
2-14. j(Cuales son los meses de mis viento?
2-15, (Es muy fucrte el viento en esos meses?
2-16. (Varia mucho el viento durante el dfa?

\0
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Rios

2-17. (Hay rios préximos al pueblo?

(Si dicen si, anote las respuestas a preguntas 2-18 a 2-23 en el Cua-
dro 2-A)

2-18. (Qué rios son? (Anote cn el Cuadro 2-A, Pregunte 2-19 a 2-23 para
cada rio listado, siguiendo rio por rio)

CUADRO 2-A: RICS

[7 | Ancho en ! Corriente
' Nombre Tiene agua ' Meses | Meses . lleses de Meses | Meses de | Distancia
" del rio todo el afio | secos | secos | lluvias lsecos | lluvias | del pueblo

|

|
|
|

2-19. (Tienc agua todo el atio el rio? (Anote en el Cuadro 2-A)
2-20. ¢(En qué meses no tiene agua? (Anote en el Cuadro 2-A)

2-21. ¢(Qué ancho tiene la corriente en los meses secos y en los meses de
1lluvias? (Anote en el Cuadro 2-A)

-

2-22., (Corre mucho el agua en meses secos? (En meses de lluvias? (Anote
en el Cuadro 2-A)

2-23, (A qué distancia queda del pueblo? (Anote en el Cuadro 2-A)
Pozos

2-24. (lHay pozos de agua en el pueblo?

2-25, (A qué profundidad estd el agua en la @poca de lluvias?

2-26. (A qué profundidad esti el agua cn la época seca?
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Viajes

2-27. (Cual es el pueblo importante mds proximo?

2-28. (En qué se va a ese pueblo?

2-29. (% cudnto tiempo se llega en la época de 1lluvias?

2-30. (En cuinto tiempo se llega en la &poca seca?

Organizaciones

2-31 ¢Qué tipo de organizaciones existe cn la comunidad? (Anote en el Cua-
dro 2-B. Pregunte individualmente 2-32 a 2-35 a cada una de las orga-
nizaciones, siguiendo una por una)

CUADRO 2-B: ORGANIZACIONES
Nombre de la | Nimero de Cuintos miembros | (Es Equipos y bienes
organizacidn ! los miembros | de la Directiva activa? | que posee

L —_

|

i

2-32. ;Cuantas familias o personas pertenecen a esta organizacién? (Anote
en el Cuadro 2-B)

2-33. (Cuintos de los miembros o socios participan de la directiva? (Anote
en el Cuadro 2-B)

2-34. (Es una organizacidn activa? (Anote en el Cuadro 2-B)

2-35. ;Qué equipos o bienes posee esta organizacibn? (Tractores, maquinas,

2-36.

camiones, bienes para vender en una tienda. Anote en el Cuadro 2-B)

De estas organizaciones, ;cual es la mis importante?

\ol
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Comunidad

2-37. ¢(Tiene la comunidad tierras de propiedad comunal?

2-38. (En qué se utilizan estas tierras? (pastoreo, monte, bosque, ctc.)

+=39, ;Se relinen las personas de la comunidad para realizar algiin trabajo
comunitario? (apertura de caminos, coustruccidn de escuelas, etc.)

2-40, {Cuial ha sido el caso mas reciente?

2-41. (Hace cuaito tiempo fuz este caso?

Trabajos

2-42, (En qué trabajan los miembros de la comunidad fuera de su granja?
(Andtelas en el Cuadro 2-C, de la siguicente pigina. Pregunte 2-43
a 2-44 para cada tipo de trabajo anotado)

2-43, ;Qué salario se paga (o qué ganancia se recibe) en este trabajo?
(Anote cen el Cuadro 2-C, de la siguientc pagina)

2-44, Cuantas personas de la comunidad trabajan en esta clase de trabajo?
(Anote en el Cuadro 2-C, de la siguiente pagina)
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CUADRO 2-C: TRABAJOS

Tipo de Trabajo

Salario o Ganancia
por Tiempo

Nimero de Personas
que Trabajan

oo em—— ] — —
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Productos Agricolas

2-45. }Qué productos agricolas y de animales se produce en la comunidad?
(Anote en el Cuadro 2-D. Pregunte 2-46 y 2-47 para cada producto,
uno por uno)

2-46. ;Donde venden estos productos? (en la granja, en la comunidad, etc.
Anote en el cuadro 2-D)

2-47. (A qué precio lo venden? (Anote ecn el Cuadro 2-D)

CUADRO 2-D: PRODUCTOS AGRICOLAS

Tipo de Producto Lugar de Venta Precio por Unidad

o

s [ e arcmd m i a | | e -

\‘06\
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Industrias, Negocios e 1lastituciones

2-48. Qué tipo de talleres, molinos, industrias, mecinicas y artesanias
hay en la comunidad? ;Cudntos hay de cada tipo? (Liste)

Tipo Nimero

2-49, (Qué tino de tiendas, restaurantes, pensiones y hoteles hay en la comu-
nidad? (Cuintos hay de cada tipo? (Liste)

Tipo Ndmero

Practical Concepts Incorporated \\Q
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2-50. ;Qué tipo de oficinas del gobierno o de instituciones (incluyendo igle-
sias, cooperativas, policia, posta sanitaria, etc.) hay en la misma
comunidad? ;Cuantos hay dec cada tipo? (Liste)

Tipo NGmero

2-51. (Hay una oficina de telégrafos o teléfono o radiocomunicaciones en la
comunidad? (Si dice sf, sigue con 2-52 a 2-54)

2-52, ;De ddnde saca la electricidad para cl telégrafo, ctc.?

Practical Concepts Incorporated \ \\
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2-53. (Cuanto se gasta en la electricidad para el telégrafo, etc.?

2-54, (Funciona todo el ano?

Vehfculos

2-55. (Qué tipo de vehiculos pertenecen a personas u organizaciones de la
comunidad? ¢Cuantos hay de cada tipo? (Liste)

Tipo NGmero

Electriciegg

2-56, (Hay electricidad en la comunidad?

2-57. (Cuantos generadores de motor diesel hay?

-
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2_578 .

2-58.

2-58a.

2-59.

2-59a.

2-60,

2"608 .

So 1’13

!{Quiénes son los duefios? (Liste)

tCuantos generadores de motor de gasolina hay?

¢{Quiénes son los dueiios? (Licte)

¢(Cuantos molinos (bombas) de viento hay?

¢Quiénes son los dueiios? (Liste)

¢Cuantos generadores hidroeléctricos hay?

¢{Quiénes son los dueiios? (Liste)

Practical Concepts Incorporated
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Refrigeradores

2-61.

2-62.

2-63.

(Cuantos refrigeradores hay en la comunidad?

¢Cuantos de &stos son de instituciones y cuiles?

—

.Cudntos son particulares y a quién pertenecen?

Ya se ha completado la segunda etapa, Pida que alguna autoridad le
haga conocer un poco de la comunidad (por ejemplo, los limites, ddonde
quedan las oficinas, escuelas, tiendas, etc.), y/o le presente a al-
gurz: familias que w2 a entrevistar., Aviseles a las autoridades que
guliere reunirse con ellos otra vez después de hacer las demis entre-

vistas, Si parece necesario, segin los datos de la segunda etapa, ajus-
te la muestra,

Practica! Concepts Incorporated



trevistador

5.1-15

cha

gar

de entrevista

3—8-1 .

Cocina

— TERCERA ETAPA

Tercera Etapa de la Encuesta - Parte 3-a: Debe obtener usted datos
de familia y de uso doméstico de cnergla. Los datos sobre el uso
doméstico de energia se deben conseguir de la schfiora o ama de casa.
Los datos de familia se deben conseguir del jefe de familia, con la
sefora presentce (si ella no cs el jefe de familia). Se puede hacer
la entrevista de la parte 3-b (agricultura) antes o despuls de este
partc.

Cuando se empieza la entrevista en la casa (sea 3-a 6 3-b), sc debe
explicar el propdsito de la encuesta, los tipos de preguntas que se

van a hacer y a quién quier~ hacer los diferentes tipos de preguntas.

En ningln caso haga primero las preguntas sobre la familia ( es decir,
3-a~130 a 3~a-137); deje estas preguntas hasta el final de la entre-

vista.

(Como se llama el jefe de familia?

- General

3-a-2,

3-a-3.

3-a-l‘ .

3-3_5 .

3"3-0 .

3-a-7.

3-a-8.

3-a-9.

3-a-10, Las ollas que usa para cocinar, ¢(son de barro o de fierrn? (Describa

{Cémo cocinan Uds.?

A veces (cocinan Uds. en otra manera?

(Cual es?

;Donde esti ubicada la cocina?

(E1 entrevistador debe pedir ver la cocina, Si se le permite verla
€1 puede contestar 3-a-6 por simple otservacién), Si la cocina no
es de kerosene o gas, pregunte 3-a-5 y 3-a-6, u observe),

¢De qué esta hecha su cocina?

¢A qué altura del piso estd la comida cuando estl cocinando?

~

¢{Quién cocina todos los dias?

¢{Cuantas veces al dia cocina?

¢{Cuintas horas esta cocinando cada comida?

los tipos de ollas que menciona o que se nucden ver)

Practical Concepts Incorporated
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3-a-11. iVaria Ud. el modo de cocinar segiin el tipo de comida o la época del
atio?

(Si dice si, pregunte 3-a-lla,)

3-a~1lla. (Como varfa? (Describa)

3-a-12. ;Hace hervir el agua para beber o cilienta el agua para bainarse, o
hierve el agua para otro uso (uso fiera de la comida)?

3-a-13. (Tiene Ud. un horno?

3-a-14. (Qué tipo de horno?

(Pida ver el horno y describalo)

Cocina - Gas

(Para los que cocinan a gas, haga las preguntas 3-a-15 a 3-a-18)

3-a-15, Para su cocina a gas, ;cuinto tiempo le dura una garrafa de gas?
(Obtenga la respuesta en dias)

3-a-16, (Donde compra el gas?

3-a-17. (Cuanto cuesta la garrafa?

3-a~18. (Es facil de obtener?

Cocina - Kerosene

(Para los que cocinan con kerosene, haga las preguntas 3-a-19 a 3-a-22)

3-a~19, Para su cocina de kerosene, (cufintos litros o botellas usa cada semana?

3-a-20, ;Donde compra el kerosene?

Practical Concepts Incorporated \ \ lo
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3-a-21, (Cuinto cuesta (por litro o botella u otra unidad)

3-a-22, ;Es facil de obtener?

Cocina - Leiia o Residuos Agricolas (paja, mazorca, bagazo)

(Para los que cocinan con lefa, primero pregunte 3-a-23 y 3-a-24; despuls
continde con 3-a-25 a 3-a-27 y/6 3-a-28 a 3-a-33, dependiendo de la res-
puesta a 3-a-23)

3-a-23. (Compra o recoge la lefa/rcsiduos que usa para cocinar G hornear?

3-a=24. ¢(Cuanta lena/residuos emplea Ud. por semana? (Especificar la unidad)

3-a-25. ¢(De quién compra la lena/residuos?

3-a-26. ;Culnto cuesta cada (unidad) la lena?

(Si es necesario, pedir una descripci’n de la unidad)

3-a-27, (Es facil de obtener?

3-a-28. ;Quién recoge la lefna/residuos?

3-a-29, (Cuanto tiempo emplca recogiendo lena/residuos cada dfa o semana?

3-a-30. ;Cuinto de lefia/residuos recoge por dia o semana?

3-a-31., ;Qué tipo de lefia/residuos es? (Arboles, ramas, ramitas, hojas, paja,
mazorca, bagazo)

3-a-32, ;Se puede recoger lena todo el ano?

(Si la respuesta es no,;cuindo no se puede?)

3-a-33., (Se consigue suficiente lena/residuos por todo el ano?

Cocina -- Guano

(Para los que cocinan con taquia o guano, haga las preguntas 3-a-34 a 3-a-42)

3-a-34, (De qué clase de animales es el guano?

o
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3-a-35. (De cuantos animales es el guano?

3-a-36. (Le alcanza también el guano de estos animales para usarlo como abono?

3-a-37. (Qué proporcidn emplea como fertilizante?

3-a-38. (Quién recoge y amontona el guano?

3-a-39. (Cuinto tiempo emplea esta persona por dia o 1';- semana recogiendo est

3-a-4C. ;Compra o vende guano para cocinar?

3-a-41, (A qué precio?

3-a~42. ;{Qué cantidad de guano se necesita para cocinar una comida?
(Describa la unidad)

Cocina - Carbon

(Para los que cocinan con carbdn, haga las preguntas 3-a-43 a 3-a-46)

3-a-43. (Cuanto carbdn usa por dia o por semana? (Especificar unidad)

3-a-44., ;Donde compra el carbdn?

3-a-45. (Cuidnto cuesta una (unidad) de carbén?

3-a-46, (Se consigue el carbon facilmente?

Luz

3-a-47. ;Con qué se alumbra prr la noche?

3-a-48. (Por cuantas horas?

(Si usan lampara o mechero a kerosene, haga las preguntas 3-a-49 a 3-a-

3-a-49. (Cuanto kerosene usa por semana? (Especificar unidad)

3-a-50. (De donde consigue el kerosene?

3-a-51. (Cuanto cuesta? (Por unidad)

Practical Concepts Incorporated



50 1-19

3-a-52. (Se consigue el kerosene facilmente?

(Si usan lampara de gas, haga las preguntas 3-a-53 a 3-a-56)

3-a-53. }(Cuintos dias dura una garrafa de gas?

3-a-54. (Donde compra el gas?

3-a-55. (Cuanto cuesta por garrafa?

3-a-56. (Se consigue ficilmente?

(Si usa velas, haga las preguntas 3-a-=57 a 3-a-61)

3-a~57. (Usa velas de esperma o de sebo?

3-a-58. (Cuiantas velas usa por semana?

3-a-59. ;(Doude compra las velas?

3-a-60. ;Cuanto cuestan (por unidad)?

3-a-61, (Son faciles de conseguir?

(S1i ellos usan electricidad, haga las preguntas 3—5-62 a 3-a-066)

3-a-62. ;Cuintas horas al dfa tiene corriente el&ctrica?

3-a-63, ;Cuan*tos focos de luz tiene?

3~-a-64, (Tiene medidor?

3-a-65. ¢(Cuanto paga por mes?

3-a-66, (Cuintos dias al mes no tiene corriente elfctrica?

Calefaccidn

3-a-67., ¢Usan Uds, algo para calentar la casa o un cuarto de ella?

3-a-68. (En qué &época del ano usa la calefaccién?

3-a-69. (Qué combustible usa?

3-a-70. ¢(Cuinto combustible para calefaccidn usa por semana?

3-a-71. (De donde consigue este combustible?

3-a-72, (Cuanto cuesta (por unidad)?

Practical Concepts Incorporated
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3-a-73. i(De donde consigue el agua para uso en la casa (incluyendo para co-
cinar, banarse, lavar ropa, animales, etc.)? (Anote en el Cuadro
3-a-A. Pregunte 3-a-74 a 3-a-83, una por una, para cada fuente del
agua).

3-a-74. ;Tiene agua todo el afo? (Anote en el Cuadro 3-a-A)

3-a-75. (En qué meses no tiene agua de esta fuente? (Anote en el Cuadro 3-a-A)
3-a-76. (A qué distancia de la casa esti? (Anore en el Cuadro 3-a-A)

3-a~77. (Como transporta el agua? (Anote en el Cuadio 3-a-A)

3-a-78. zQuién recoge el agua (quién de la familia)? (Anote en el Cuadro 3-a-A)

3-a-79. ¢(Culntos viajes al dfa hace (si estid lejos) para recoger agua?
(Anote en el Cuadro 3-a-A)

3-a~80 (Con qué proposito usa usted esta agua? (Anote en el Cuadro 3-a-A)

3-a-81. (Qué€ cantidad de agua de esta fuente usa cada dfa? (Anote en el Cua-
dro 3-a-A)

(E1 entrevistador debe describir la unidad de agua usada)
3-a-82, ;Estua fuente es de propiedad privada? (Anote en el Cuadro 3-a-A)
{Si dice si, continfle)

3-a-83. ;Cuanto paga usted (por unidad o perfodo de tiempo)? (Anotc en el Cuadro :

3-a-84. (Se encuentra cen los vecinos para conversar cuando va a recoger el
agua o a lavar ropa?

Molienda

3-a-85. ;Qué alimentos ralla.o muele para su familia o para sus animales?
(Anote en el Cuadro 3-a-B. Pregunte 3-a-86 a 3-a-91, uno por uno,
para cada uno)

3-a-86. ;Cémo lo muele? (Anote en el Cuadro 3~a-B)

(Si la molienda se hace fuera de la casa, pregunte)

3-a-87. (A qué distancia de la casa? . (Anote en el Cuadro 3-a-B)

3-a-88., ¢(Quién es el propietario del molino? (Anote en el Cuadro 3-a-B)

3-a-89. ;Cuinto le ccbra el propietario del molino (por unidad)? (Anote en
el Cuadro 3-a-B)

3-a-90. ;Cuantas horas por dia o scmana emplea usted en moler o transportar
el grano al molino? (Anote en el Cuadro 3-a-B)

3-a-91, ¢{Quién estd encargado de moler el grano (quién de los familiares)?
(Anote el Cuadro 3-a-B)
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CUADRO 3-a-A:

AGUA DE USO '"..iSTICO
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Secando Alimentos

3-a-92.

3-a-93.

3"3"'91‘ .

3-a-95,

3-a-96,

3-a-97.

3-8"98 .

3-a-99.

3"'3" l Oo .

(Qué alimentos tiene que secar?

,Como los seca?

(Si hay mas de uno, repita 3-a-93 a 3-a-97 para cada uno)

¢En qué meses los seca?

{Tiene pérdidas de estos alimentos(o este cultivo)cvando llueve?

¢{Cuanto pierde?

l(Cuantos dfas tarda en secar?

(Si secan los alimentos por algin otro medio fuera del sol, pregunte:;

¢Qué tipo de combustible usa para secar?

¢Cuidnto usa de combustible ? (Unidad por tiempo)

¢(Cuanto le cuesta el combustible (por unidad)?

’

, 1
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Procesamiento

3-a-101.

3-a-102.
3-a-103.
3-a-104.

3-a-105.

3-a-106.

3-a-107.
3-a-108.
3-a-109

3-a-110,
3-a-111,

3-a-112,

3-a-113.

(Hace algin trabajo de procesamiento de alimentos’'o bcbidas (ej:
chicha, queso, aziicar, miel de cafla, chancaca. pisco, manteca,
etc.)? (Anote en el Cuadro 3-a-C. Continiie listando las respues-
tas a 3-a-102 en el Cuadro 3-a-C. Después pregunte 3-a-103 a
3-a-109 y 3-a-110 a 3-a-114 por cada tipo de alimento. uno por uno,
incluyendo la respuesta en 3-a-C. Si la respuesta a 3-a-107 es
"no", , ponga una X bajo "precio'". Si la respuesta a 3-a-110 es
"no", ponga una X bajo "qué animal'. Escriba la respuesta a 3-a-115
junto con la pregunta),

iQué productos procesa? Anote en el Cuadro 3-a-C)
iComo los procesa? (Anote en el Cuadro 3-a-C)
iQuién es el encargado de este trabajo? (Anote en el Cuadro 3-a-C)

;Cuinto tiempo emplca en esto por dia, o pur semana, o por mes?
(Anote en el Cuadro 3-a-C)

iQué cantidad produce por dia, semana, o por mes? (Anote en el Cua-
dro 3-a-C).

;Vende usted éste? ;Cu3l es el nombre del producto? (Anote en el Cuadro 3
(A qué precio (por unidad) lo vende usted? (Anote en el Cuadro 3-a-C)
iCuanto vende cada vez? (Anote en el Cuadro 3-a-C)

¢Emplea animales o combustible en este trabajo? (Anote en el Cuadro 3-a-C)
¢Qué animales o combustible emplea? (Anote en el Cuadro 3-a-C)

:Cuanto combustible o tiempo de trabajo por animal usted emplea?
(Anote en el Cuadro 3-a-C)

:Cuinto cuesta el combustible o el alquiler de los animales? (Anote
en el Cuadro 3-a-C)

3-a-114, ;Dénde compra el combustible? (Anote en el Cuadro 3-a-C)
3-a-115. ;Es facil de obtener el combustible o animales de alquiler?
Refrigeracidn

3-a-116, ;Tiene usted un refrigerador?

(5i dice si, continfe)
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PROCESAMIENTO DE ALIMENTOS
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3-a-117. ¢(Para qué lo usa?

3-a-118. (Lo usa todo el ano?

3-a-119. (Lo usa todo el dia y la noche?

3-a-120. ;Qué combustible usa la refrigeradora?

(Si la respuesta cs gas o kerosene, contindie con:)

3-a-121, (Cuiinto combustible usa (unidad por tiempo)?

3-a-122 ;Cuiinto cuesta el combustible (por unidad)?

3-a~-123, (De donde consigue el combustible?

3-a-124, (Se consigue facilmente?

3-2-125. (Compra Ud., barras de hiclo?

(Si dice s%, continiic con:)

3-a-126. ;Para qut las usa?

3-a-127. ;Qué cantidad usa (unidad hielo por unidad tiempo)?

3-a-128. ¢De¢ donde consigue el hielo?

3-a-129, ;Cuanto cuesta (por unidad)?

Datos Tamiliares

3-a-130. ¢(Cuantas personas viven en la casa?

(Si le parece que las personas son abiertas y amistosas, siga con
las preguntas de la Forma 2, pero si le parece resistentes, siga
con la Forma 1)

FORMA 1

3-a-131, ;lLuantos afios de educacién formal ha completado el jefe de familia?

. 3~a-132, ;Cuintas de las personas que viven en la casa trabajan fuera de 1la
comunidad ocasionalmente?

v
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3-a-133.

3-a-134,

3-a-135,

3-3-1360

FORMA 2

50 1‘26

{Cuil es el trabajo principal del jefe de familia?

(Si < .ce "agricultura", siga a 3-a-134; si dice otra ocupacibn,
siga a 3-a-135)

¢Qué otra ocupacidn tiene cuando los cultivos son pocos:

¢Realiza también tareas agricolas?

iCuiles son las ocupaciones de los otros miembros adultos de la
familia?

Anote las respuestas a 3-a-137 en el Cuadro 3-a-D de la pagina
siguiente, una pov una,

Tiene usted que repetir preguntas principales acerca de edad, sexo,
ocupacidn, etc., por cada persona. Se pucde empezar preguntando:
(a) (Quién es la perscna mayor? (Cuinto~ afns tiene? (Sexo? ctc.,
- . . -

y después contindc con la persona de mis edad o (b) pregunte a la

: . 20, 2 = : 9
primera persona con quien usted hablo';Cuantos anos tiene Ud.?
iSexo? (Anos de escolaridad?, eto." y luego vuede continuar con
el/la esposo/esposa, hijos, etc, Se quiere realizar una lista com-
pleta de los miewmbros de la casa.

\2b
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TABLA 3-a-~D: CRNSO DE LA CASA

; |
Fdad 5 Sexo Anos de Ocupacifn Ocupacidn ! ¢Trabaja fuera de la
¢ escolaridad principal secundaria . comunidad?
l l (Especifique en qué)
i
é
5 ?
3 X i
: {
! ) '
) ¢
4 é '
» ; |
? ; f
i ¢ !
| % |
. N . i
; ; ;
: : '
| : L !
| |
! i
i ! : ! i
{ | : :
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§ i | t i
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3-b-1.

3-3-2 .

Terrenos

FORMA 1

3-b-3.

:-b“é .

FORMA 2

3-b-5.

3-b-6 .

5.1-28

TERCERA ETAPA

Parte 3-b

Tercera Etapa de la Encuesta - Parte 3-b, Datos sobre Agricultura

a nivel de la familia: Se puede hacer csta parte antes de 3-a

(Datos familiares) si es necesario., Se deben dirigir estas pre~
guntas a la persona principal responsable del trabajo agricola..

(Liste las respucstas & 3-b-1 en el Cuadro 3-b-A, de la pigina
siguiente)

{Qué cultivos produce Ud.? (Anote en el Cuadro 3-b-A)

¢Hace rotacidn de cultivos en sus parcelas? ;Cémo lo hace (des-

criba la rntacidn)?

(Si el entrevistado le parece resistente, continfie con las pregun-
tas de la Forma 1; pero si es cooperativo, continde con las pre-
guntas de la Forma 2)

¢Tiene “odas cus parcelas juntas?

{81 dice '"no", continfie con 3-b-4)

¢Qué distancia hay entre las parcelas?

iCuantas parcelas tiene?

{Cudl es la exteasidn cultivada de cada parcela? (Listelas)

e
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CUADRO 3-b-A:

CALENDARIO AGRICOLA

i
Tipo de Meses y Equipo| Meses y Equipo Meses y Equipo Meses y Equipo, Meses y Equipo Tipo de Riego
cultivo de Siembra de Cultivo de Cosecha se Secar, etc.; de Arar fertili~
1 zante
! usado
] )
{ i : -
! j !
g ! z
i ; ; !
1
g i ‘ ! ;
) f ' ' :
a . | a
! { : i
! :. | 5 !
! : : . \
[ 3 t ! ! ; '
| | ; 2 : { |
Iy : t H I 1
{ ; ' a :
! : ! : ;
! ¢ | ! ? 5
. : i : ; !
E i | : : i i
: : ! : ! .
i S H T
i ! | ? = | |
: L ' : i ;
: ; \ : ! i
| - ' ' : ' :
; : ! |
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3-b-7.

5- 1-30

!A qué distancia estan las parcelas?

- (Ahora continlie a llenar el Cuadro 3-b-A. Por cada cultivo, haga

las mismas preguntas de 3-b-8 a 3-b-14 y escriba las respuestas en
3-b-A)

Calendario de Trabajo

3-b-8.

3-b-9.

3-b-10.

3-b-11.

3-b-12.

3-b-13.

3-b-14.

{En qué meses efect@a la siembra y con qué herramientas o miquinas?
(Anote en el Cuadro 3-b-A)

¢En qué meses y con qué herramientas usted cultiva (desyerbar, surcar,
fumigar, etc.)? (Anote en el Cuadro 3-b-A)

¢En qué meses y con qué herramientas o miquinas es recogida la co-
secha? (Anote en el Cuadro 3-b-A)

¢En qué meses y con qué herramientas efect@la las labores posteriores
a la cosecha (trillar, secar, aventar, prensar cana, etc.)? (Anote
en el Cuadro 3-b-A)

{En qué meses y con qué herramientas o miquinas efectla la prepara-
cidn (arado) de la ticrra? (Anote en el Cuadro 3-b-A)

(Emplea fertilizantes o abono en este cultivo? ¢(Cuiles? (Anote en
el Cuadro 3-b-A)

(Aplica riego a este cultivo? (Anote en el Cuadro 3~b-A)
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Maquinas

3-b"15 .

3-b-16.

3-b-17.

3-b-18.

3"'b"1 9 .

3-b-20.

3-b-21.

3--b-22.

Yunta

? b-23n

3-b-24,

3-b-25.

(Para las siguientes preguntas, el entrevistador debe sacar la in-
formacion del Cuadro 3-b-A y repetir las preguntas como sea nece-
sario. Contin@ie hasta la pregunta 3-b-22, anotando cada respuesta

_en el Cuadro 3-b-B).

("Usted dijo que emplea ", (Tractor,

equipo de fumigar, ctc.). (Repita una por una todas las maquinas
que le menciond anteriormente).

Hablando de (una de las anterio-
res wigquinas), ;es propio o alquilado? (Anote en el Cuadro 3-b-B),

(Si propio, pregunte:)
¢{Qué combustible emplea? (Anote en el Cuadro 3-b-B)

¢Cuinto gasta en combustible durante el afio? (Anote en el Cuadro
3-b-B)

¢Es ficil de obtener el ~ombustible? (Anote cn el Cuadro 3-b-B)
(Si es alquilado, pregunte:)
(Cufinto paga por hora, hectarea, o dia? (Anote en el Cuadro 3-b-B)

(Ticre alglin otro gasto ascciado con esta maquinaria? (Anote en el
Cuadro 3-b-B)

(Cuil es? (Anote en el Cuadro 3-b~B)

¢Cuinto es? (Anote en el Cuadro 23-b-B)

Hablando de la yunta, ;es suya o alquilada)

(Si dice "alquilads', continiiec con:)

¢(Cuanto le cuesta por dia?

¢La yunta la trabaja el duefio o Ud,?

\ %!
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CUADRO 3-b-B: MAQUINAS EMPLEADAS EN AGRICULTURA

Propio Alquilado

Tipo de Propia o

Aquina uila - - -
Maquin Alquilada Es facil Cuanto cuesta Cuanto es

Qué clase Cuinto cuest.

pajesodioou) sydasuo) leonoesd

o

combustible

por Anc

de obtener

por periodo
de tiempo

Cualquier
otro gasto

Tractor

Cosechadora

Equipo
Fumigador

e —

o o A § ammar .. o

(Otros)

o | oo v} cacw

. T e B

® o ou masern

. ——— e —
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5.1-33

Obrero agricola

3-b-26.

3-b-270

3-b-28'

-3-b-29.

3-b-30.

3-b-313

Animales

3-b-32,

3-b-33.

3-b-34.

3-b-35.

:Fmplea usted jornaleros en el trabajo agricola? °

¢(Para qué faenas?

¢{Cuintos jornaleros contrata usted?

¢Cuanto les paga (por unidad de tiempo)?

¢(Esto es, con o sin comida?

¢Por qué no cultiva Ud., mids tierra?

i{Qué clase de animales o aves tiene Ud.? (Anote en el Cuadro 3-b-C;
luego, continlc con 3-b-33 a 3-b-38, haciendo cada pregunta por ca-
da tipo de animal o de ave y anotando las respuestas en 3-b-C)
:Cuidntos animales (o aves) tiene de este tipo? (Anote en el Cuadro
3-b-C)

¢Para qué los utiliza? (Anote en el Cuadro 3-b-C)

¢Quién cuida o alimenta estos animales? (Anote en el Cuadro 3-b-C)
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CUADRO 3-b-C:

ANIMALES Y AVES

Tipo de Animales| Cantidad de Uso Quién cuida A qué distancia Cuantos Cu3ntas horas al dia
o Aves cada Tipo o alimenta | de la casa viajes cuidando y alimentand
|

|
i _, i

i
| ; |
\ i I
; z |
| ! |
. ]
H : { i
i 1 ! l :
; ! i ! . !
: | ! ; : :
z i ' 3 ' |
N ] ' H
; ' ]
’ ! : - |
] : i
i a : ,. !
| | | |
| | i : |
| i | | | ;
T N 1 X R

| ’ . i !
! ! g i ; : ‘
. ' [}
! _i ! l ! |
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3-b-36.

3-b-37.

3-b-38.

5.1-35

(Qué distancia hay que viajar para cuidar o alimentar estos anima-
les? (Anote cn el Cuadro 3-b-C)

iCon qué frecuencia hace c¢sc viaje? (Anote en el Cuadro 3-b-C)

(Cuintas horas al dia tienc que trabajar una persona para cuidar
o alimentar c¢stos animales? (Anotc en el Cuadro 3-b-C)

Fertilizantes

3-b-39.

3-b-40.

3-b-410

3-b-43.

3-b-44.

3-b-45.

3-b-46.
3-b-47.
3-b-48,
3-b-49,

3-b-50.

Riego

"Ud. dijo que emplea (fertilizante)"

(Continde con lo que €1 ha mencionado en el Cuadro 3-b-A)

(Qué tipo de fertilizante (quimico) e.nica Ud.?

¢Cuanto utilizd el ano pasado?

¢(Cuanto le costd, incluyendo el transporte?

¢Donde lo comp.d?

¢Es .acil de obtener?

Hablando de abono natural, ;qué tipo de abono utiliza?

tEs de cus propios animales o lo compra?

(Si dice "comprado", siga a 3-b-46 hasta 3-b-49, Si dice "propio",

continQe con 3-b-50)

¢Donde lo compra?

¢Cuanto compra (especificar unidad)?

¢Cuanto cuesta (por unidad)?

(Se consigue facilmente?

:Obtienc Ud. suficiente abono de sus propios animales?

"Ud., dijo que utiliza riego en sus cultivos de
(1o que ha mencionado en 3-b-A)

\ 2
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3-b-51.

3-b-52.

3-b-53.

3-b-54.

3-b-55.

3-b-56.

3-b-57.

3-b-58,

3-b-59,
3-b-60.
3-h-61.
3-b-62.
3-b-63.
3-b-64.
3-b-65.

3-b-66.

5.7-36

¢Cuantas hectareas tiene bajo riego?

¢(Tiene suficiente agua para esa area de tierra?

¢Tiene agua para riego todo el afio?

¢De donde obtiene el agua?

tDesde qué distancia trae el agua?

¢(Tiene que bombear el agua?

(S3. dice si, siga con 3-b-57 hasta 3-b-64, Si dice no, continfie
con 3-b-65 hasta 3-b-67)

¢QuE tipo de bomba utiliza?

¢Quién cs el duefio de la bomba de agua?

(S1 no es propia, continie con 3-b-59. Si es propia, contin@e
con 3-b-60 a 3-b-64)

¢Cuinto paga por el agua (por tiempo o unidad?

¢Qué clase de combustible o energia emplea la bomba?

¢Cuanto combustible o energia emplea?

¢(Cuinto cucesta?

;Donde compra el combustible?

iSe consigue facilmente?

¢(Es miembro de una asociacidn de riego?

¢Cuantos miembros hay?
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5.1-37

3-b-67. (Cuintos dias por aino tienc que trabajar cn la limpicza de acecquias?

(Ahora si el centrevistado o su familia tienen un taller, tienda,
restaurante, taller de mecinica, vehiculo o generador, ctc., el

entrevistador debe seguir con las preguntas pertinentes de las
partes 3-d, 3-e, o 3-f. De lo contrario, debe continuar con 3-c).
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5.1-38

TERCERA FTAPA

Parte 3-c

Tercera Parte de la Encuesta - Parte 3-c Datos sobre las Necesidades
y Problemas del Manejo de Casa y desde el Punto de Vista de la Famili
Estas preguntas sc deben bhacer al jefe de familia y a su csposa/espos
Adem3s, las debe hacer como una conversacidn, con muchas anotacionecs
tomadas por el entrcvistador, como sea posible.

3-c-1. (Culles son las necesidades mis importantes en su familia?
3-c-2. ;Como picnsa que sc podrian solucionar estas necesidades?
3-c-3. (Cudles son las necesidades o problemas mis importantes en su comu-
nidad? -
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5.1-39

3-c-4. (Como piensa que se podrian solucionar estas necesidades o problemas?

3-c-5.  {Tienen Ud, y los miembros de su familia tiempo y/o dinero disponible
para ayudar a resolver estas necesidades?

\
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5. I-I‘O

TERCERA ETAPA

Parte 3-d .

Tercera Etapa de la Encuesta - Parte 3~d - Datos sobre el Uso de
Enerpia en Industrias y Negocios: El entrevistador tiene una lis-
ta (del Cuadro 2-B y de¢ 2-48, 2-49, 2-50, 2-55, 2-57, y 2-61) de
todas las empresas, oficinas, veniculos, etc., en la ccmunidad.
Debe entrevistar a todos (si hay muchos de una categoiia. entre-
vistar por lo menos a dos de cada categoria) hacienuo las pregun-
tas pertinentes abajo indicadas. Fn algunos casos hay cuadros
para las respuestas, Haga un registro e cada entrcvista en la
lista en Parte 2,

Talleres, Molinos, Industrias, Mecdnica, y Artesanias

3~-d-1.

3-d-2 .

3-d-3.

3-d-4.
3-d-5.
3-d-6.
3-d-7.

3.d-8 .

POR OBSERVACION: Describa el tipo de negocio y la tecnologia
enpleada (maquinas y herramientas)

¢Cuantas personas trabajan en la tienda (etc.)

Adem3s de energia humana, ;qué otros tipos de energfa usa? (Anote
en el Cuadro 3-d-A)

(Pregunte por cada tipo de energfia empleada)

¢Qué cantidad emplea (por periodo de tiempo)? (Anote ‘en el Cuadro 3-d-A)
iCudnto paga por este combustible (por unidad)? (Anote en el Cuadro 3-d-A)
¢Donde lo compra? (Anote en el Cuadro 3-d-A)

¢Se consigue ficilmente?

¢Qué clase de animales y culntos de cada uno son usados? (Anote en
el Cvadro 3-d-a)
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Tipo de Industria o negocio

CUADRO 3-d-A: USO INDUSTRIAL DE ENERGIA

Nombre del duerto

Tipo de
Energia

Combustible y Electricidad

Animales |

Agua

Cantidad | Costo por , Ddnde se

I
empleada : Unidad °  compra %

Facil de
obtener

Cuantos de
cada tipo

Precio ! Ddnde se
alquiler consigue

|
|

Cantidad
por dia

Precio
del agua

|
|

Gas natural

!
'
'
1
:
1

|
f

Diesel

|
!
|

i

Gasolina

Kerosene

Electricidad

ct o e~}

Carbdén

Lena

(0otro)

pueyes

Caballos

o=

Mulas

Burros

(Otro)

PROUGUI S

[ o o

Agua

PP S
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3-d-9 .

3-d-10.
3-d-11.

3-d-12.

3-d-13 .

3-d-14.

3-d-15.

3-d-16,

5.1-42

¢Son alquilados? si lo son ¢cuinto paga (por tiempo)? (Anote en
el Cuadro 3-d-A)

¢Usa agua en este trabajo? (Anote en el Cuadro 3-d-A)
:Donde consiguc el agua? (Anote en el Cuadro 3-d-A)

i{Qué cantidad de agua usa por dia (o unidad de tiempo)? (Anote
en el Cuadro 3-d-A)

iTiene que pagar por esta agua? ;Cudnto (por unidad)? (Anote en
el Cuadro 3-d-A)

¢Cuinto produce por dia o por semana?

¢Cudl es el precio de venta (por unidad)?

(5i la cantidad no puede ser medida) ;Cudl es su ingreso bruto mensual
que le produce la tienda?

Tiendas, Restaurantes, Pensiones, y Hoteles

3-d-17.

3-d-18.

3-d-19 .

3"d"20 .

3-4-21.
3-d"22 3
3-d-23.

3-d"21‘ .

(Qué tipo de negocio es?

(Anote las respuestas de 3-d-18 hasta 3-d-23, como pertinente, en
Cuadro 3-d-B, haciendo preguntas de 3~-d~19 hasta 3-d-23 para cada
tipo de energia empleada)

¢Quz tipo de combustible o electricidad emplea? (Anote en el Cuadro
3-d-B?

¢Para qué propdsito es usada? (Anote en el Cuadro 3~d-B)
-

iQué cantidari emplea por dia, mes, o semana? (Anote en el Cuadro
3-d--L)

¢Donde lo compra? (Anote en el Cuadro 3-d-B)
iCuanto cuesta (por unidad)? (Anote en el Cuadro 3-d-B)
{Se consigue ficilmente? (Anote en el Cuadro 3~d-B)

¢Cudl es el valor de ventas por dia, semana o mes? (Anote en el
Cuadro 3-d-Bj)
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CUADRO 3-d-B: USO DE ENERGIA EN TIFNDAS ETC.

Tipo de
Encrgia

Uso Cantidad Donde Cuinto cuesta | Facil de
por ticmpo Compra por unidad obtener

Gas

Kerosene

Gasolina

Diescl

Carbon

Electric

idad

Lena

e o e

(Otro)

Oficinas

e Instituciones

3-d-25.

iQué tipo de oficina o institucidn es?

3~-d-26.

3-d-27.

3-d4-28.

3—d-29 .
3-d-30.

3-d—3l .

(Anote respuestas a 3-d-26 a 3-d-31, como pertinente, en el Cuadro
3-d-C. Haga preguntas de 3-d-27 hasta 3-d-31 en el Cuadro 3-d-C
por cada tipo de energia empleada)

¢Qué tipo de combustible o electricidad emplea? (Anotec en el Cua-
dro 3-d-C)

i(Para qué lo emplea? (Anote en el Cuadro 3-d~C)

.Cuinto combustible (o elcctricidad) emplea por dfa, semana o mes?
(Anote¢ en el Cuadro 3-d-C)

iDénde lo compra? (Anote en el Cuadro 3-d-C)
¢Cuinto cuestra (por unidad)? (Anote en el Cuadro 3-d-C)

iSe consigue facilmente? (inote en el Cuadro 3-d-C)
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CUADRO 3-~d-C:

5.1-44

USO _INSTITUCIONAL DE ENERGIA

Tipo de Uso Cantidad I Dbnde Cuanto cuesta | Facil de
Energia por tiempo ; compra por unidad conseguir?
! .
Gas !
: !
Kerosene , j
] ) ! f
Gasolina ! ;
: ! )
Diesel ) ‘ | i
| f ' :
. | : ; i‘
Carbon ! ! : ;
) : : |
Electricidad; ; : : f
[ : M N "' i
_ ‘ | ! i .
Lena ; . \ . H
' i : J
f i i !
(0tro) ! i ; i
i : ! S
3 ' @ i
| ! ?
: " ; )
! } ; ; !
! . ' ‘ i
¢ . : :
1 : : | &
; ! . I
i ; ? i ;
| |
; N |
!
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J-e~1.

3-ec-2.

3-e-3.
3-e-4,
3-e-5.
3-e-6.
3-c-7.
3-2-8.,
3~e-9,
3-c-10.

3-e-11.

5.1-45

TERCIRA ETAPA

Parte 3-¢

Tercera Ftapa de la Fncuesta - Parte 3-c¢, Datos sobre Vechiculos y
Transporte: FEl entrevistador ticnce una lista, de 2-55, de todos
los vehiculos de la comunidad (incluyendo tractores, ctc.)

Cebe entrevistar a todos los ducinos (orpanizaciones o personas)
de todns los vehiculus; pero, si hey muchos, al menos los duchos
de cada tipo de vehfculo. Despu€s de la entrevista, debe unotar-
lo e¢n la lista 2-55)

{Quién cs el ducio entrevistado?

¢Qué tipo de vehiculos ticne?  (Anote en el Cuadro 3-c-A)

(Haga las preguntas 3-e-3 a 3-e-11 por cada tipo de vehiculc, ano-
tando las respucestas en ¢l Cuadro 3-e-A)

(Cuantos tiene de este tipo? (Anote cn el Cuadro 3-e-A)

¢Para qué los usa? (Anote en el Cuadro 3-c-A)

¢Qué distancia viaja? (Anote en el Cuadro 3-c-A)

iCuantos viajes hace por scemana? (Anote en el Cuadro 3-e-A)

¢Qué clase dc combustible emplea? (Anote en el Cuadro 3-e-A)
¢Cuanto combustible emplea por semana? (Anote en el Cuadro 3-e-A)
¢Dénde lo compra? (Anote en el Cuadro 3-e-A)

¢Cuanto cuesta (por unidad)? (Anote en el Cuadro 3-e-A)

¢Sc consigue facilmente? (Anote en el Cuadro 3-c-A)

”
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CUADRO 3-a-A:

VEHICULOS Y TRANSPORTE

. ]
I Tipo de Cantidad Uso | ¢A dbnde o Viajes por :Tipo de Cuinto | Dénde Costo por :Facil
I ' ! P . .
. vehiculo ] | a qué dis- j semana ;combustlble i por compra Unidad de
‘ l ! tancia? i ! i semana obtener?
| | | : |
; Camiér. ! { ; ‘ i
: | ! j i !
. i ? '; ;' ] i
Camioneta i ! | ' : |
! | ‘ ' e
| ‘s {, ., : | i |
Moto l | ! ' ; j t
'. ! i '- , | . : |
] ; i ; : ! ! i i
- Automdvil ! E ! E ; i ; : |
: l ' i : : ! s : | )
2 : : i : : ; : | |
; ¢ : ; : ; " :
; . ! : I | i : e i
; Bus o micrp ) ‘ i ! ; ; '
X { : : ' ! ! : ;
! H : : ; ' : : : i
| Tractor ! : f ! { : ! !
L t ! : i ; s ; ;
i i t : N !
' l N . 1 \ :
' (OCI'O) : ] i : ! i
l : i : : |
i | ; : i . i i
* (Otro) i 5 E : ? i
! ; ' : : { : i
. i ) . . . > N .
+ (Otro) I ) t ; ' ; . _
N N N ' : . . !
1 — : : —
i | : : ; ; : :
. H . ‘ : . ' ; .
i | ~ , i : ) .
: ! i : : : . !
‘ ' ! » . :
i i : : ': i ; :
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3-f-1,

3-1-2,

3-f-30
3-i-4,
3-f-5,

3-f-6.

3-f-7,
3-f-8.
3-f-9 .

3‘-{-100

5.1-47

TERCCRA_ETAPA

Parte 3-f

Tercera Etapa de la Encucsta - Parte 3-f, Datos sobre Generacidn
de Electricidad: Ll cntrevistador tiene una lista, desde 2-56

a 2-60, dc¢ todos lns gencradorces y sus ducnos. Debe entrevistar
a todos los duenos (si hay muchos, a por lo menos des por cada
tipo de generador)

Despuls de¢ cada entrevista, debe anotarlo en las listas 2-56 hasta
2-60.

¢Quién es el dueno entrevistado?

¢Qué tipo de generadores tienc? (Anote en el Cuadro 3-{-A)

(Haga las preguntas 3-f-3 hasta 3-f-10 por cada gencrador, anotando
las respuestas en ¢l Cuadro 3-f-A)

¢Qué capacidad tienc el generador (Anote en el Cuadro 3-{-A)
¢Para qué lo usa? (Anote cen el Cuadro 3-f-A)
¢Funciona regularmente? (Anote en el Cuadro 3-f-~A)

¢Cuanto combustible usa (por perfodo de ticmpo) (Anote en el Cua-
dro 3-f-A)

il6nde consigue el combustible? (Anotc en el Cuadro 3-f-A)
¢Cuanto cuesta (por unidad)? (Anote en el Cuadro 3-f-A)
¢Se consigue facilmente?

Si vende electricidad, cuil es el precio de venta? (Anotc en el
Cuadro 3-f-A)

\u
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CUADRO 3-f-A:

GENERACION DE ELECTRICIDAD

Tipo de
Generador

Capacidad

Uso

Funciona
bien?

Combustible

Cu3nto usa
por tiempo

Dénde 1lo
compra

Cuanto
cuesta

Facil de
conseguir

Precio
de
Venta

Motor Diesel

Motor Diesel

Motor de
Gasolina

- emam | e ——————

Motor de
Gasolina

m— e e e

e w rtr s § ———— e § - e s e f

Molino de
viento

P m e mr—————

Cwte s am

Molino de
viento

Rl LY I

Hidroeléctrico

Hidroeléctrico

(Otro)
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:revistador

5.1-49

‘ha

ar

de entrevista

4.1

4.2

CUARTA ETAPA

Cuarta Etapa de la Fncuesta - La Ultima Entrevista con las Auto-

ridadcs de 1a Comunidad: aAdemds de hacer las preguntas de abajo,

el cntrevistador debe explicarles como la encuesta ha progresado
y debe preguntar si hay algo mis que &l deba conocer.

Ademias, esta entrevista debe hacerla de una mancra muy abierta,
como una conversacidn, tomando Ja mayor cantidad de notas que
fuera posible.

.Cuiles son las necesidades o los problemas miis importantes de
la comunidod?

:Tienen ustedes algdn plan o proycctos en marcha para solucionarlos?
¢(Cuales son?
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4.3 (Si no esti solucionado) (Como piensa que podria resolverse estas
necesidades?
4.4 De conformidad con lo que ha dicho, ;c6mo creen Uds, que los miembros

de la comunidad podrfan contribuir para resolver estas necesidades?

Practical Concepts Incorporated
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interviewer

date

place

no.

of interview

ENERGY SURVEY ON THE RURAL SECTOR OF BOLIVIA

QUESTIONNAIRE

FIRST STAGE

First Stage of the Survey: Interview a village leader., Explein to him

the purpose and work plan of the survey. Explain alsn that the first
questions are to nelp you select the number of interviews to conduct.
Then proceed with the questions:

1-1. What is your name?

1-2. What is your position in the community?

1-3. Who is the maximum authority in the community?

1-4. What other authorities exist in the community?
(examp]es; corregidor, president of the farmworkers union, notary,
parish priest, police chief, etc.)

1-5. What kinds of organizations exist in the community?
(examples: cooperatives, clubs, PTA's, evangelical associations, farm-
workers union, irrigation cooperatives, etc.)

1-6. How many families (houscholds) live in this community?

(The interviewer should note if some members of the community identify with
“the community because they are coop members or live nearby or live in the
village part of the year.)

e
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5.11-2

Are there families who belong to the community but who live outside
the village or who live in the village only part of the year?

. How many are there?

(If he says yes, go to 1-7a)

Of the total of these families, what proportion belong to a religion
other than Catholicism?

Of all these families, what proportion of heads of family speak other
than Spanish as their principal {or first) language?

. Is there a school in the village?

. How many tea~hers are there in the schocl?

How many grades does the school have?

Inform the authority that you wish to talk more with him and other com-
munity leaders and make an appointment to meet with them later that day
or the rext day.

Using the data from questions 1-7 to 1-12, select the type of sample
needed. Also, take notes about your first impressions of the community
and of the authority you have interviewed.
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te
ice

of interview _ SECOND STAGE

Second Stage of the Survey: Interview again community authorities
and leaders, Explain anain the purposes and work plan of the sur-
vey and explain the size and nature of the sample and the types of
questions you will ask. Ask them to help you get to know some homes
and some organization offices (following the sample specifications)
where you can begin your work. Also ask them to tell the communiiy
members about the survey and to urge them to cocperate. (In some
places, you may also have to ask that a village leader accompany
you at interviews,) Now, ask the questions:

2-1, Uhat is your name and what is your position in the community?

Families

2-2. How many families live in this community?

2-3. Are there families which belong to the cormunity but which reside nearby
or live in the village only part of the year?

(If they say yes, do 2-3a)

2-3a. How many are there?

2-4. 1f we include the total number of families, how many people (adults and
children) make up the population of the community?
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2-5, Of all these families, what proportion belong to a religion other
than Catholicism?

ro

1
N
*

Of al1 the families, what proportion of family heads do not speak
Spanish as their principal language?

2-7. What language do these household heads speak?

2-8. What proportion of the members of the community work occasionally out-
side the community?

Schools

2-9. Is there a school in the community?

(If there is more than one school, repeat 2-10 to 2-12 for each one.)

2-10. How many teachers are there in the school?

?-11. How many grades does the school have?

2-12. How many children from the community attend the school?

2-13. What proportion of the adults in the community (older than 15 years)
know how to read and write?

Wind

2-14. Which months have the most wind?

2-15. Is the wind strong in those months?

2-16. Does the wind fluctuate much during the day?
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Rivers

2-17. Are there rivers near the village?

5.11-5

(If they say yes, note the responses to questions 2-18 to 2-33 in
Table 2-A.)

2-18. What rivers are there? (Enter in Table 2-A. Ask 2-19 to 2-23 one by one
for cach river listed.)

TABLE 2-A: RIVERS
Widtn In Current/Flow vislance
Name of Has Water { Dry Dry Rainy { Dry Rainy | From the
River A1l Year Months Months| Months| Months! Honths| Village
]

2-19, Does the river have water all year round?

(Enter in Table 2-A above)

2-20. In what months does it not have water? (Enter in Table 2-A above)

2-21. How wide is the river in dry months and in rainy months? (Enter in
Table 2-A above)

2-22. Is the flow (or current) strong in dry months? In rainy'Months?
(Enter in Table 2-A above)

2-23. How far is the river from the village? (Enter in Talble 2-A above)

Wells

2-24, Are there water wells in the village?
2-25. At what depth is the water in the rainy season?

2-26. At what aepth is the water in the dry season?
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Travel

2-27. Which is the closest important town?

2-28. How do you get to that town?

2-29. Hlow long does it take to get there in the rainy season?

2-30. How long does it take to get there in the dry season?

Organizations

2-31. What types of organizations exist in the community? (Enter in Table 2-B.
Ask 2-32 to 2-35 one by one for each organization entered.)

TABLE 2-B: ORGAHIZATIONS

Name of Number of Number of Is It Equipment and
Organization Members Board Members | Active? Other Assets

2-32. How many families or individuals balong to this organization? (Enter in
Table 2-B above) .

2-33. How many members or partners participate in the board of directors?
(Enter in Table 2-B above)

2-34, Is it an active organization? (Enter in Table 2-B above)

2-35. What equipment and other assets does the organization own? (Tractors,
machinery, trucks, goods in stock. Enter in Table 2-B above.)

2-36. Hhich of these organizations is the most important one?
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Community

2-37.

2-38.

2-40.

2-41,
Jobs

2-42,

2-43,

2-44,

Does the community have land that is communal property?

O s i

How is such land utilized? {pasture, scrub, forest, etc.)

Do the pecple of the community get together to undertake any communal
work? (e.g., improving roads, constructing sche~ve. etc.)

What is the most recent case of communal work?

How long ago was this case?

\lhat jobs do the members of the community do apart from working their
farms? (Enter in Table 2-C, following page. Ask 2-43 and 2-44 for
each type of work entered.)

What wage is paid (or what profit is made) in this job? (Lnter in
Table 2-C, following page)

How many people in the community work in this type of jbb? (Enter
in Table 2-C, following page)

()}
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TABLE 2-C: J0BS

Type of Job

Wage or Profit
Per Time Period

Number of People
by Type of Job
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Agricultural Products

2-45, What are the agricultural and animal products that are produced in
(Enter in Table 2-D. Ask 2-46 and 2-47 for each

.)
2-46, Where do you sell these products?

the community?
product entered

5.11-9

(e.g., at your farm, in the village

at a weekly market, etc. Enter in Table 2-D below)

2-47. At what price (per unit) do you sell them? (Enter in Table 2-D below)
TABLE 2-D:

AGRICULTURAL PRODUCTS

Type of Product

Yhere Sold

Price Per Unit
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Industries, Businesses, and Institutions

2-48. What types of manufacturers, mills, industries, and mechanical shops
are there in the village? (Include repair shops, carpenters, etc.)
How many of each are there? (Add to the list)

Type Number

2-49. What kinds of stores (shops), restaurants, boarding houses and hotels
are there in the community? How many of each kind are there? (Add to
the list)

Type Number
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2-50. What kinds of governmental or other institutional offices are there
in the community (including churches, cooperatives, police, emer-
gency wards, etc.)? How many of each kind are there? (Add to the
list)

Type Number

2-51. Is there a telegraph, telephone, or radiocommunications office in the
conmunity? -

2-52. Where do you get the electrical power to run the telegraph, etc.?

2-53. How much dces this electricity cost for theitelegraph, etc.?

2-54. Does it work all year round? .

Vehicles

2-55. What kind of vehicles belong to individuals or community organizations?

(List them) How many of each type are there? (Add to the 1list)

Type Number
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Electricity

2-56. 1s there electricity in the community?

2-57. How many diesel generators are there?

2-57a Who are the owners? (List them)

2-58. How many gasoline generators are there?

2-58a Who are the owners? (List them)

2-59. How many windmills are there?

2-59a Who are the owners? (List them)

2-60. How many hydroelectric generators are there?

2-60a Who are the owners? (List them)
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Refrigeration

2-61.

2-62.

2-63.

How many refrigerators are there in the community?

How many of these belong to institutions and which institutions do
they belong to?

How many are privately owned and whom do they belong to?

Now you have completed the second stage of the survey. Ask one of the
village leaders to help you get to know a little more about the com-
munity (e:.g., boundaries, schools, shops, etc.) and to introduce you
to some households where you can begin the survey. Tell the authori-
ties that you will want to meet with them once more. If necessary,

adjust the sample,
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place

no. of interview

3-a-1,

THIRD STAGE

Third Stage of the Survey--Part 3-a: You should obtain data cn
household and domestic use of fuels. The data on domestic use of
fuels must be obtained from thc housewife. Data on family composi-
tion should be obtained from the head of the family, with the house-
wife present (if she is not the head of the family). Part 3-b (agri-
culture) can be done before or after this part.

When you begin the household interview (be it 3-a or 3-b), explain
what you are doing and what types of questions you will be asking.

Under no circumstances ask family data first (e.q., 3-a-130 to 3-a-137);
leave these questions until the end of the interview.

What is the name of the person who is the head of the family?

Cooking

--General

3-a-2.

3-6-30

3-a-4.

3-a-5.

3-a-6.

3-a-7.

3-a-8.

3-a-9.

3-a-10

How do you do your cooking? X

Do you sometimes do it another way?

What is it?

Where is your kitchen located?

(The interviewer should ask to see the kitchen, If he is permitted
to do so, he can answer 3-a-6 by simple observation. If the stove
is not of kerosene or gas, ask 3-a-5 and 3-a-6, or observe.)

What is your stove made of?

At what elevation from the floor is food when you're cooking?

Who cooks every day?

How many times a day does he/she cook?

How many hours does it take him/her to cook each meal?

Are your cooking pots made of pottery or metal? (Describe the types
of cooking pots mentioned or visible.)

o

\0
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3-a-11. Do you change your cooking method according to the type of food or
the season of the year? .

(If yes, ask 3-a-11a)

3-a-11a How do you change it? (Describe)

3-a-12. Do'you boil water to drink or heat water for bathing, or boil water
for any other use?

3-a-13. Do you have an oven?

3-a-14. What kind is it?

(Ask to see the oven and describe it)

Cooking--Gas

(For those who cook with gas, ask 3-a-15 to 3-a-18)

3-a-15. Ffor you; gas stove, how long does a tank of gas last? (get the answer
in days

3-3-16. Where do you buy the gas?

3-a-17. How much does it cost per tank? B

" 3-a-18. Is it easy to obtain?

Cooking--Kerosene

(For those who cook on kerosenc stoves, ask 3-a-19 to 3-a-22)

3-a-19. For your kerosene stove, how many liters or bottles do you vce each week?

3-a-20. Where do you buy the kerosene?

Practical Concepts Incorporated
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3-a-21. How much does it cost (per bottle or per unit)?

3-a-22. Is it easy to obtain?

Cooking--Firewood and Agricultural Waste (Straw, Corncobs, and Bagasse)

(For ‘those who cook with wood, first ask 3-a-23 and 3-a-24; then continue with
3-a-25 to 3-a-27 and/or 3-a-28 to 3-a-33, depending on the answer to 3-a-23.)

3-a-23. Do you buy or gather the firewood/waste you use to cook or bake?

3-a-24. How much firewood/waste do you use each week? (Specify unit)

3-a-25. From whom do you buy the firewood/waste?

3-2-26. How much does it cos: per unit?

(If necessary, ask for a description of the unit)

3-a-27. Is it easy to obtain?

3-a-28. VWho gathers the firewood/waste?

3-a-29. How much time does she/he spend gathering firewood/waste each day or

veek?

3-a-30. How much firewood/waste does she/he gather each day or week?

3-a-31. What kind of firewood /waste is it? (Trees, branches, twigs, leaves,
straw, corncobs, bagasse)

3-a-32. Can you gather firewood all year round?

(If not, when can't you?)

3-a-33. Can you get enough firewood/waste all year round?

Cooking--Dung

(For those who cook with dung, ask questions 3-a-34 to 3-a-42)

3-a-34. From what kind of animals is the dung?
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3-a-35. From how many animals is the dung?

3-a-36. Is the dung from these animals sufficient to use it also as fertilizer?

3-a-37. What proportion of it goes for fertilizer?

3-a-38. Who gathers and piles up this dung?

3-2-39. How much time per day or per week does this person spend collecting dung?

3-a-40. Do you buy or sell dung for cooking?

3-a-41. At what price?__

3.a-42. iiow much dung does ii take to cook a meal? (Specify unit)

Cooking--Charcoal

(For those who cook with charcoal, ask 3-a-43 to 3-a-46)

3-a-43. How much charcoal do you use per dav or week? (Specify 'init)

3-a-44. Where do you buy it?

3-a-45. How much does a (unit) of charcoal cost?

3-a-46. Is it easy to obtain?

Lighting
3-a-47. What do you use for lighting at night?

. 3-a-48, For how many hours?

(If they use kerosene lamp or lanterr, ask 3-2-49 to 3-2-52.)

3-a-49. How much kerocene do you use per week? (Specify unit)

3-a-50. VWhere do you get the kerosene?

3-a-51. How much does it cost (per unit)?
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3-a-52. Is it easy to obtain?

(If they ute a lamp that burns bottled gas, ask 3-a-53 to 3-a-56.)

3-a-53. How many days does a bottle of gas last?

3-a-54. Where do you buy it?

3-a-55, How much does it cost (per botile)?

3-a-56. Is it easy to get?

(If they use candles, ask 3-a-57 to 3-a-61)

3-a-57. Do you use wax or tallow candles?

3-a-58. How many candles per wee< do you use?

3-2-59. Where do you buy them?

3-a-60., How much do they cost {per unit)?

3-a-61. Are they easy to get?

(If they use electricity, ask questions 3-a-62 to 3-a-66.)

3-a-62. How many hours a day do you have electricity?

3-a-63. How many light bulbs do you use’

3-a-64, Do you have a meter?

3-a-65. How much do you pay per month?

3-a-66. How many days a month are you without electricity?

Heating

3-2-67. Do you u<e anything to heat your house or one room in it?

-

3-a-68. In which season do you use heating?

3-a-69. What fuel do you use?

3-a--70. How much heating fuel do you use per week?

3-a-71. Wkere do you obtain this fuel?

3-a-72. How much does it cost (per unit)?
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Water

3-a-73.

3-a-74.
3-a-75.
3-a-76.
3-a-77.
3-a-78.
3-a-79.
3-a-80.
3-a-81.

3-a-82.

3-0-83.
3-a-84.

5.11-19

From where do you get water for use in the house (for cooking, bathing,
animals, etc.)? (Enter in Table 3-a-A. Ask 3-a-74 to 3-a-83 one by

one for each water source entered.)

Do you have water all year round? (Enter in Table 3-a-A)

In whi h months do younot have water from this source? (Enter in Table 3-a-A)
How far from the house is it? (Enter in Table 3-a-A)

How do you transport this water? (Enter in Table 3-a-A)

Who gets the water (i.e., who in the household)? (Enter in Table 3-a-A)

How many trips a day do you make (if it is far away)? (Enter in Table 3-a-A)
For what purpose do you use this water? (Enter in Table 3-a-A)

How much water from this source do you use each day? (Enter in Table 3-a-A)
(The interviewer should describe the water unit used.)

Is this source privately owned? (Enter in Table 3-a-A)

(If yes, continue)

How much do you pay (per unit o+ time period)? (Enter in Table 3-a-A)

Do you meet with neighbors to talk whenyou g: to collect wateror to laundry?

Grinding

3-a-85.

~ 3-a-86.

lthat kind of food do you grind or mill for the family or for your
anima;s. (Enter in Table 3-a-B. Ask 3-a-86 to 3-a-91 one by one for
each,

How do you grind it? (Enter in Table 3-a-B)

(1f the grinding is done outside the household, ask)

3-2-87,

3-a-88.
3--a-89.

3-a-99.

3-a-91.

At what distance from the house?
(Enter in Table 3-2-B)

Who owns the mil1? (Enter in Table 3-a-B)
How much does the mill owner charge you (per unit)?(Enter in Table 3-a-B)

How many hours per day or week do you spend grinding or transporting
the grain to the mill? (Lnter in Table 3-a-B)

Who is in charge of grinding grain (who in the household)? (Enter in
Table 3-a-B)

0
\’\
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Drying Foods

3-a-92, What foods (crops) do you dry?

(If there is more than one, repeat 3-a-93 to 3-a-97 for each one.)

3-a-93. How do you dry them?

3-a-94. In what month(s) do you dry them?

3-a-95. Do you have losses of this food (or this crop) when it rains?

3-a-96. How much do you lose?

3-a~-97. How many days does it take to dry? -

(If they dry crops by any means other than sun, ask:)

3-3-98. What type of fuel do you use to dry them?

3-a-99. How much fuel do jyou use (unit per time)?

7-a-100 How much does this fuel cost you (by unit)?
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Food Processing

3-a-101. Do you process foods or beverages (e.g., cider, cheese, sugar
cane syrup, cane sugar, pisco, lard, etc.)? (Enter in Table
3-a-C. Continue listing the answers to 3-a-102 in Table
3-a-C. Then ask 3-a-103 to 3-a-109 and 3-a-110 to 3-a-114
for each food type, one by one, including the answer in
3-a-C. If the answer to 3-a-107 is "no," put an X below
“price." If the answer to 3-a-110 is "no," put.an X under
"what animal." Write the answer to 3-a-115 together with
the question.

3-a-102. What products do you process? (Enter in Table 3-a-C)
3-a-103. How do you process them? (Enter in Table 3-a-C)
3-a-104. Who is in charge of this work? (Enter in Table 3-a-C)

3-a-105. How much time does this take him/her per day, week, or month? (Enter
in Table 3-a-C)

3-a-106. How much do you produce by day, week, or month? (Enter in Table 3-a-C)
3-a-107. ‘Do you sell t:is? (What is the name of the product?) (Enter in Table 3-a-C)
3-a-108. At what price (per unit) do you sell it? (Enter in Table 3-a-C)

'3-a-109. How much do you sell each time? (Enter in Table 3-a-C)

3-a-110. Do you use animals or fuel in this work? (Enter in Table 3-a-7)

3-a-111. What animals or fuel do you use? (Enter in Table 3-a-C)

3-a-112. How much fuel or work time per animal dn you use? (Enter in Table
3-a-C)

3-a-113. How much does the fuel or rental of animals cost you? (Enter in
Table 3-a-C)

3-a-114. Vlhere do you buy the fuel? (Enter in Table 3-a-()

3-a-115. Is it easy to obtain the fuel or animals for rent?

Refrigeration

3-a-116. Do you have a refrigerator?

(If yes, continue:)
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3-a-117. For what purpose do you use it?

3-a-118. Do you use it all year round?

3-a-119. Do you use it day and night?

3-a-120. What fuel does your refrigerator use?

(If the answer is gas or kerosene, continue with:)

3-a-121. How much fuel does it use (by time unit)?

3-a-122. How much does this fuel cost (per unit)?

3-a-123. Where do you get this fuel?

3-a-124, Is it easy to obtain?

3-a-125. Do you ever bwy ice blocks?

(1f yes, continue with:)

3-a-126. What do you sue them for?

3-a-127. How much do you use (ice rmits by time unit)?

3-a-128. Where do you get the ice?

3-a-129. How much does it cost (per unit)?

Household Data

3-a-130. How many people live in the household?

(If it seems to you the people are open and friendly, proceed with
questions in Form 2, but if they are unfriendly pruceed with Form 1.)

3-a-131. How many years of formal education has the head of the household
completed?

3-a-132. How many household members occasionally work outside the conmunity?
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3-a-133.

3-a-134.

3-a-135.
3-a-136.

FORM 2

5.11-25

lhat is the main work activity of the head of the household?

(1f he/she say~ "agriculture," go to 3-a-134; if something else, go
to 3-a-135.)

What other occupation do you have when farming is slow?

Do you also do any farm work?

What are the occupations of the other adult members in the family?

(Write the answers for each household member in Table 3-a-D, follow-
ing page, one by one.)

You have to repeat relevant questions about age, sex, occupation,
etc. for each person. You can start by asking: (a) "Who is the
oldest person? How 01d? Sex? etc." and then continue with the
next oldest person. or {b) ask the first person you speak with
"How old are you? Sex? Schooling? etc."” and then you can con-
tinue with the spouse, children, etc. You want to have a complete
1ist of the household members.
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TABLE 3-a-D: HOUSEHOLD CENSUS
Does He/She ‘lork
Main Hain Secondary Outside the Village?
Age Sex Schooling | Occupation Occupation (Specify lork)
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THIRD STAGE
Part 3-b

Third Stage of the Survey--Part 3-b, Data on Agriculture at
RousehoTd Level: You can do this part before 3-a (Housenold)
1t necessary. You should address these questions to the main
person responsible for the agricultural work.

(List the answers to 3-b-1 in Table 3-b-A, following paye)

3-b-1. What crops do you produce? (Enter in Table 3-b-A)

3-a-2. Do you rotate crops in your fields? How do you do this (describe)?

(If thr intervieuce seems to be resistant, continue with Form 1; but if
he coo, ates, continue with Form 2.)

Land
FORM 1

3-b

3. Are all your fields close together?

(If he says "no," continue with 3-b-4.)

3-b-4. At what distance are they from each other?

ForM 2

- 3-b-5. How many fields do you have?

3-b

6. What is the cultivated acreage in each plot you have? (List them'

Practical Concepts Incorporated
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TABLE 2-a-B:

AGRICULTURAL CALENDAR

Months & Months & Yonths % Months & Honths & Type of
Type of Equipment of Equipment of Equipment of Equipment of | Equipment of | Fertilizer|:
Crop Planting Cultivating Harvest Drying, etc. | Land Prep. Used Irrigation
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3-b-6. What is the cultivated acreage in each plot you have? (List them)

3-b-7. How far apart are your lots?

(Mow continue to fill in Table 3-b-A. For each crop, ask the same
questions from 3-b-8 to 3-b-14 and write the answers in 3-b-A,)

Work Calendar

3-b-8. In what months and with what tools do you plant? (Enter in Table 3-b-A)

3-b-9.  In what months and with what tools do you cu]tlvate (weeding, fumigating,
etc.)? (Enter in Table 3-b-A) :

3-b-10. In which months and with what tools or machines is the harvest gathered?
(Enter in Table 3-b-A)

3-b-11., In which months and with what tools is the post harvest work done
(threshing, drying, winnowing, pressing cane, etc)? (Enter in
Table 3-a-B)

37 "2, In which months and with what tocls or machines do you prepare (plow)
the 1and? (Enter in Table 3-b-A)

3-b-13. Do you use fertilizer or manure on this crop? Which ones? (Enter in
Table 3-b-)

3-b-14, For this crop, do you use irrigation for the cultivation? (Enter in
Table 3-b-A)

9°
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TABLE 3-b-B:

MACHINES USED IN AGRICULTURE

Rented

Type of
Machine

Cwned or
Rented

I
What Kind

o7 Fuel

How Much
Per Year

Is it Easy
to Obtain

How Much Per
Time Period

Any Other
Expenses

How Much

Tractor

darvester

rumigating
Equiprent

{Cthers)
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Machines

2-..-15.

3-b-16.
3-b-17.
3-b-18.

3-b-19.

3-b-20.

3-b-21.
3-b-22.
Teams

3-b-23.

3-b-24.
3-b-25,

(For the following questions, the interviewer should extract the
information from Teble 3-b-A and repeat the questions as neces-
sary. Continue through question 3-b- ~, writing cach answer on
Table 3-b-B.)

("You said you use a __ _______m_______M__m__m______ﬂ'(Tractor,
fumigating equipmwent, etc.) Pepeat one-by-one all the machines he
mentioncd. )

Speaking of  (one of the ahove machines),
is it your own or rented? (Enter in Table 3-b-B)

(1f it is owuned, ask:)

What fuel does it usc?  (Onter in Table 3-h-B)

How ruch do you spend tor fuel during the year? (Enter in Table 3-b-B)
Is the fuel casy to obtain? (Enter in Table 3-b-R)

(If it is renteco, ask:)

How ruch do you pay by hour, hectare, or day? (Enter in Table 3-h-B)

Do you have any other expenses associated with this machinery? (Enter
in Table 3-b-B)

Yhat is it? (Enter in Table 3-b-B)

How much is it? (Enter in Table 3-b-B)

Spcaking of your plowing team, is it yours or is it rented?

- ——

(If he says "rented," rcontinue with:)

How much does it coust per day?

Coec che owner yr you work the team?

tCJ,
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Farm Laborers

3-b-26. Do you employ day-workers in agricultural work?

3-b-27. For what tasks?

3-b-28. How many workers do you contract?

3-b-29. ..ow much do you pay them (by time unit)?

3-b-30, Is this with or without meals?

3-b-31. Why don't you cultivate more land?

Animals

3-b-32. What kinds of animals and birds do yuu have? .ater in‘Table 3-b-C;
then continue with 3-b-33 to 3-b-38, asking each question for each
kind of animal or bird and writing the answers in Table 3-b-C.)

3-b-33. How many aninals ..~ birds) of this kind do you have? (Enter in Table
3-b-C)

3-b-34. For what purpose do you use them? (Enter in Table 3-b-C)

3-b-35. Who herds or feeds these animals? (Enter in Table 3-b-C)

Practical Concepts Incorporated
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TABLE 3-b-C: ANIMALS AND BIRDS

What Kind of
Animals/Birds

How Hany of
Each Kind?

Who Herds How Far From
or Feeds? the Mousehold

How Many Trips

How Many Hours
Herding/Feeding

€e-11°§
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3-b-36. How far does one have to travel to herd or feed these animals?
(Enter in Table 3-b-C)

3-b-37. How often does one have tc make the trip? (Enter in Table 3-b-()

3-b-38. How many hours a day must a person work to herd or feed these
animals (Enter in Table 3-b-C)

Fertilizers

"You said you use (fertilizer)."

(Continue with what he mentioned in Table 3-b-A)

3-b-39, Hhat type of (chemical) fertilizer do you use?

3-b-40. How much did you -.se last year?

3-b-41. How much did it cost you, including transport?

3-b-42. Where did you buy it?

3-b-43. Is it ca:., to obtain?

3-b-44. Speaking of manure, what type of manure do you use?

3-b-45, Is it from your own animals or purchased?

(1f he says "purchased,”" go to 3-b-46 to 3-b-49. If he says "own,"
continue with 3-b-50.)

3-b-46. Where do you buy it?

3-b-47. How much do you buy (specify unit)?

3-b-48, How much does it cost (per unit)? -

3-b-49, Is it easy to obtain?

3-b-50. Do you get enough manure from your own animals?

Irrigation

"You said you use irrigation on your crops of
(what he mentioned in 3-b-A)

Practical Concepts Incorporated



3-b-51.

3-b-52.

3-b-53.

3-b-54,

3-b-55.
3-b-56.

3-b-57.

3-b-58.

3-b-59.
3-b-60.
3-b-61.
3-b-62.
3-b-63.
3-b-64.
3-b-65.

5.11-35

How many hectares do you have under irrigation?

Do you have enough water for that land area?

Do you have irrigation water all year?

Where do you obtain water?_

Over what distance is the water carried?

Do you have to pump the water?

(If he says yes, go to 3-b-57 through 3-b-64. If he says no, continue
with 3-b-65 through 3-b-67.)

What type of pump do you use?

Who owns the water pump?

(If it is not his own, continue with 3-b-59. If he owns it, continue
with 3-b-60 to 3-b-64.)

How much do you pay for water (by time or unit)?

What kind of Yuel or encrgy does the pump use?

How much fuel or energy does it use?

How much does it cost?

Is it easy to obtain?

Are you a member of an irrigation cooperative?

How many members are there?

Practical Concepts Incorporated
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3-b-66. How many members are there?

3-b-67. How many days a year do you have to work cleaning irrigation channels:

(Now if the intervieuee or his/her family has a shop, store, restaurar
repair shop, vchicle or generator, etc., the interviewer should procec
with the rclevant questions from parts 3-d, 3-e, or 3-f, Otherwise, he
should continue with 3-c.)

Practical Concepts Incorporated
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THIRD STAGE
Part 3-c

Third Stage of the Survev--Part 3-c, Data About Needs and Problems
at the Household Level and Frum the Family's Point of View: These
questions sihould be posed to the household head and his/her spouse.
Moreover, the tone should be conversational with as many notes taken
by the interviewer as possible.

3-c-1. What are the most important needs of your family?

3-c How do you think they might be resolved?

'
N
.

3-c-3. What arc the most important needs or problems of your community?

Practical Concepts Incorporated



3-c-4,

3-c-5.

5.11-38

How do you think they might be resolved?

Do you and your family members all have time and/or money available
to help resolve these needs?

Practical Concepts Incorporated
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THIRD STAGE

Part 3-d

T.ird Stage of the Survey--Part 3-d, Data About Energy Use in
Irdustries and Businesses: The interviewer has a list (from
Table 2-B and from 2-483, 2-49, 2-50, 2-55, 2-57, and 2-61) of
all the businesses, offices, vehicles, etc. in the community.
He should interview all of these (if there are too many in

one category, interview at least two of each cateqory) asking
relevant questions firom the ones given below. In some cases,
there are charts for the answers. Make a record of each inter-
view in the list in Part 2.

Shops, Mills, Incustries, Mechanics, and Crafts

3-d-1. BY OBSERVATION: Describe the type of business and the technology
employed (machines and tools).

3-d-2. how many people work in the shop (etc.)?

3-d-3. Besides human energy, what other types of energy do you use? (Enter
in Table 3-d-A)

(Ask for each type of energy enployed)
3-9-4. How much do you use (per time period)? (Enter in Table 3-d-A)
3-d-5. How much do you pay for this fuel (by fuel unit)? (Enter in Table 3-d-A)
3-d-6. HWhere do you buy i1t? (Enter in Table 3-d-A)
3-d-7. Is it easy to obtain ? (Enter in Table 3-d-A)

3-d-8. What kind~ of animals and how wany of each are used ? (Enter in Table
3-d-A)

3-d

Y, Are they rented; if so, how much do you pay per unit? (FEnter in Table

3-d-A)
|4°
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‘ Type of Industry

TABLE 3-d-A:

INDUSTRIAL USE OF ENERGY

Fuels and Electricity

Name of Owner

Animals

tater

Type of
Energy

Amount
Used

Cost
Unit

Vnere

Per |
Purchased

Easy to
Get

How !any of
Each Kind

Rental
Fee

Where to
Get It

Quantity
Per Day

Hater
Price

Natura1 Gas

Diesel

-

Gasoline

Xerosene

Electricity

Charcoal

Firewood

(Other)

Oxen

Horses

Mules

Donkeys

(Other)

Water

oy-11°§
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How much water do you use per day (or time period)?(Enter in Table 3-d-A)

(If the quantity cannot be measured) What is your gross income from

(Include the answers to 3-d-18 through 3-d-23, as relevant, in Table
3-d-B, asking questions 3-d-19 through 3-d-23 for each type of energy

How much do you use per day, month, or week? (Enter in Table 3-d-B)

3-d-10. Do you use water in this work? (Enter in Table 3-d-A)

3-d-11. Where do you get the water? (Entor in Table 3-d-A)

3-d-12.

3-d-13. Do you have to pay for this water? How much (per unit)? (Enter in
Table 3-d-A)

3-d-14. How much do you produce per day or per week?

3-d-15. What is the sale price (per unit)?

3-d-16.
the shop?

Stores, Restaurants, Boarding Houses, and Hotels

3-d-17. What type of business is it?
used. )

| 3-d-18. What type of fuei or electricity do you use? (Enter in Tahle 3-d-B)

3-d-19. For what purpose is it being used? (Enter in Table 3-d-B)

3-d-20.

3-d-21. Where do you buy it? (Enter in Table 3-d-B)

3-d-22. How much does it cost (per unit)? (Enter in Table 3-d-B)

3-d-23. Is it easy to get? (Enter in Table 3-d-B) i

3-d-24.

What is the value of your daily, weekly, or monthly sales? (Enter in
Table 3-d-B).

ks
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ENERGY USED IN STORES, ETC.

'Type of
Energy

Use

Quantity/
Time Period

Where
Purchased

Cost
Per Unit

Easy
to Get?

Gas

Kerosene

Gasoline

Diesel

Charcoal

Electricity

Firewood

(Other)

Offices and Institutions

3-d-25. What types of office or institutions is it?

(Write answers to 3-d-26 to 3-d-21, as relevant, in Table 3-d-C.

Ask

questions 3-d-27 through 3-d-31 in Table 3-d-C for each type of energy

used,

)

-

3-d-26. lhat type of fuel or electricitv do you use? (Enter in Table 3-d-C)

3-d-27. For what purpose is it used? (Enter in Table 3-d-C)

3-d-28. How much fuel (or electricity) do you use per day, week, or month?
(Enter in Table 3-d-C)

3-d-22, Where do you buy it? (Enter in Table 3-d-C)

3-d-30. How much does it cost (per unit)? (Enter in Table 3-d-C)

3-d-31. Is it easy to obtain? (Enter in Table 3-d-C)
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INSTITUTIONAL ENERGY USE

Type of
Energy

Use

Quantity/
Time Perind

tlhere
Purchased

Cost
Per Unit

Easy

to Get

Gas

Kerosere

Gasoline

Diesel

Charcoal

Electricity

Firewood

(Other)

Practical Concepts Incorporated
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THIRD STAGE

Part 3-e

Third Stage of the Survey--Part 3-e, Data About Vehicles and

Transportation: The interviewer has a list, from 2-55, of
all vehicles in the community (including tractors, etc).

He should interview the owners (organizations or persons) of
all vehicles; but if there are too many, e: lecast lwo own~rs
in cach category of vehicle, After the interview, he should
note it on Tavle 2-55.

Who 1s the owner interviewed?

tlhat type of vehicles du you have? (Enter in Table 3-e-A)

(Ask 3-c-3 to 3-c-11 for cach tyve of vehicle, noting responses on

Table 3-e-A.)

How many of this type do you have? (Ent~r “n Table 3-e-A)
For what purpose do yuu use them? (Enter in Table 3-e-A)
How far do you travel? (Enter in Table 3-e-A)

How many trips do you make per week? (Enter in Table 3-e-A)
what kind of fuel does it use? (Cnter in Table 3-e-A)

How much fuel does it use ner weel? (Enter in Table 3-e-A)

lhere do you buy it? (Enter in Tabie 3-e-A)

. How much does it cost (per unit)? (Enter in Table 3-e-A)

. Is it easy to get? (Enter in Table 3-e-A)

Piacti~al Concepts Incorporated
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TABLE 3-a-A:

VEHICLES AND TRANSPORT

Type of
Vehicle

Quan.ity

Use

Where &
How Far

Trips
Per Heek

Type of
Fuel

How Much
Per Week

Where
Purchased

Cost Per
Unit

Easy to
Get?

Truck

Smald
Truck

Motorcycle

Car

Bis or
Minibus

Tractor

{Other)

(Other)

(Other)
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3-f-2,

3-f-3.
3-f-4,
3-f-5.
3-f-6.
3-f-7.
3-f-8.
3-f-9.
3-f-10.

5.11-46

THIRD STAGE
Part 3-f

Third Stage of the Survey--Part 3-f, Data About Electrical
Generators: The interviewer has a list, from 2-56 to 2-60,
ofr all the generators and their owners. He should interview
all the owners (if there are too many, at least two for each
type of generator.)

After each interview, he should note it on lists 2-56 through
2-60.

Who is the owner interviewed?

What type of generators do you have? (Enter on Table 3-f-A).

(Ask questions 3-f-3 through 3-f-10 fo. each generator, writing
the answers on Table 3-f-A,)

What is the generator capacity? (Enter in Table 3-f-A)

For what purpose do you use it? (Enter in Table 3-7-A)

Does it run regularly? (fnter in Table 3-f-A)

How much 7i:el does it use (per time period)? (Enter in Table 3-f-A)
Where do you buy the fuel? (Enter in Table 3-f-A)

How much does it cost (per unit)? (Enter in Table 3-f-A)

Is it easy to get? (Enter in Table 3-f-A)

If you sell electricity, what is the sale price? (Enter in Table
3-f-A)

Practical Concepts Incorporated \
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TABLE 3-f-A:

ELECTRICITY SENERATION

Type of
Generatur

Capacity

Use

Runs
Hell?

Quantity/
Time Period

Where
Purcnased

Cost

Eaéy
to Get

Sale
Price

Diesel Motor

Diesel Mctor

Gasoline
Motor

Gasoline
Motor

Windmill

Windmill

Hydro-
electric

Hydro-
electric

(Other)

Ly-11°§



interviewer

date

5.11-48

place

no. of interview

4.1

4.2

FOURTH STAGE

Fourth Stage of the Survey--The Final Interview With Community

Leaders: Besides asking the questions below, the interviewer

should explain how the survey progressed and ask if there is

anything else he should know,

Moreover, he should conduct this interview in a very open manner,
like a conversation, taking as many notes as possible,

What are the most urgent needs or problems of the community?

Do you have any plans or projects under way to address these needs?
What cre they?

Practical Concepts incorporated
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4-3. (If there are no current projects) How do you think one might resolve
thesco needs?

4-4, According to what you have said, how do you believe the members of the
comunity might contribute toward resolving these neads?

Practical Conceots Incorporated yy 44
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SECTION FIVE

THE ANALYSIS AND USE OF ENERGY NEEDS ASSESSMENT DATA

As PCI's diagram of the process for matching vi’ lage level needs and appro-
priate energy sources and technologies in Figure I-2 suggested, planners will
need to undertake several analytic tasks before reaching conclusions concern-
ing the optimal approach for providing energy resources to rural Bolivian
villages. The first analytic tasks require on” - the needs data identified

in Table II-1. (The remaining analyses will normally be undertaken following
the completion of an initial screening and matching process that produces

a short list of candidate sources and technologies. Additional data may be
required from the villages along with data about the state of development of
specific technologies, to complete these later analyses.)

In this section of the consultancy report, PCI describes the analytic pro-

cedures that planners should undertake once village level energy needs data
and other pertinent data have been collected. .

A. GENERAL COMMENTS ON THE ANALYSIS OF NEEDS ASSESSMENT DATA

Once the village surveys are completed, planners should review the survey data
and other information called for in the analytic framework for accuracy and
completeness. The PCI team expects that these data will not normally be
aggregated or surmarized for each village or for a group of villages. Rather,
planaers will work with the survey data and other data for each village in the
basic form in which the field interviewer has provided it. Planners and
analysts will use raw data to prepare the descriptions, profiles, etc. called
for in the analytic framework.

Ideally, this will suggest to planners the relative priority of various energy
needs. Once rough priorities are established, analytic personnel with specific

Practical Concepts Incorporated 7/0 '
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expertise can begin to assist the planners as they move through the decision-
making and feasibility analyses described below.

B. DETAILED ANALYSES DESIGNED TO IDENTIFY OPTIMAL ENERGY SOQURCES &
TECHNOLOGIES

In this subsection PCI describes four analyses that USAID/Bolivia and the
Government of Bolivia need to undertake in connection with the development of
village level energy projects. These are:

A Technical Feasibility Analysis

An Economic Analysis

A Socio-cultural (or Social Soundness) Analysis
An Environmental Analysis. |

® O e o

While each of these analyses is discussed separately, it is worth remembering
that an energy source or technology which proves to be unacceptable in terms
of any one of these analysis should automatically be considered inappropriate.

If a number of specialists are to assist in preparing these analyses, planners
might consider some overlap in their timing. Because the feasibility analyses
are time-sequenced for effective decision-making, the use of other experts
should largely follow the same sequence. .

Finally, after each siep of the data analysis is completed by the planners or
other experts, concise written reports detailing the contents of data inputs,
descriptive profiles, analysis and outputs of the decision step should be
prepared.

C. TECHNICAL FEASISILITY ARALYSIS

Once village needs and an energy demand profile have been determined, an initial
feasibility analysis can be carried out. A technical analysis at this point

’1/02/
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can eliminate those clearly inappropriate technologies or strategies for a
village. This may leave planners with no possibilities, or one, or several.
The technological analysis will also clarify where certain site specific in-
formation is inadequate and what additional information is needed before a
specific technology can be selected. For example, if the depth to the water
table in the area has large variations, then more specific technological
information might be required to learn general sizing needs for specific
technologies and whether various wind or sclar technologies could supnly the
energy for pumping.

The matrix on the following page, Table V-1, indicates the range of end-uses
likely to be found in rural areas of Bolivia and matches these with possible
technologies for meeting those energy needs. While the matrix can be used
as an iniiial first guide, a series of “"end-use characterization" criteria
should also be applied to any technology taken from the matrix.

To carry this additional analytic process, planners should have a general
technical understanding of the technologies involved and the capability and
background to secure the additional technical profile information required

to matchk a technology with the technical demands of energy end-use characteri-
zation criteria explained in Table V-2. Planners can make a tentative list

of all the possibilities by using the matrix in Table V-3. They will then
need to match each of the possible technologies against the seven end-use
characterization criteria.

After matching the possible technologies to the¢ end-use characterization
criteria, planners will have identified those technologies and variations
which technically have a high degree of potential in the villajes under
consideration. Planners will also have a good idea of sizing requirements for
various options.

. 0 /
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TABLE V-1

LOCAL RENEWABLE ENERGY TECHNOLOGY MATRIX

EMERGY END-USES
RENEWABLE EMERGY
g Hot
TEOMOLOGIES Vater Com Space| Yater
Pump- Light-| Cool-| munt- Spin- Grind- | Desall- Trons-| Ferti14 Heat-1 Heot- Citi-] Thresh-
ing ing ing cations] ning | Sewing | ing natton |Drying| port |1zer [Cooking ing tag vation| tng
Solar Cells . 0 0 . - - - - - - - - - .
Flat Plate Collectors 0 - 0 - - - - . . - - 0 . . . -
Concentrating Collec- . . - - - - - . - - - . - - - .
tors .
Box Collectors - - - - - - - - . - - - . . R .
Tent Collectors - - . - - - - - - - - - . . - -
Stirling Engires . . . 0 0 0 [} - - - - - - - - -
Rankling Engines . . . - . . . - - - . - - - - .
Geother~al 0 . . . . - . - - - - - - - - -
Wing Nechanical . - - - . 0 . - - - - - - - - 0
Mind Electrical . 3 . . S 0 S - - - - - - - - .
Mydro Electrical . . - . . . . - - - - 0 - - . -
Hydro Kinecttc - - - - . . . - - - - - - - - 0
hydraulic Ran . . - - - - - . - - - - - - - -
AR 1) 2lo 0 ] 0 ] 0 ] 0
Methanro L4 - . . - . - . .
fthano? ) Conversion
Draft Animals . - - - - - . - - . . . - - . .
Key to the Symtols:

applicable

potentially applicable
not applicable

t-A
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TABLE V-2

ENERGY ENu-USE CHARACTERIZATION CRITERIA

Criteria

Explanation

form of Enerqy. The form of energy {etectricity, hcat, shaft power,
etc. T that can satisfy the end-use being considered s very {mportant.
The fewer conversions in encrqy form, the qrcater the enersy efficiency,
and generally as close a match s passible should be atte~pted. De-
pending on the technology chosen, some cnd-uses :an employ several energy
forms. Tadl~ ¥-3 lists likely technologies and the form of energy out-
put for eackh.

Level of Demand. There are two as,ects of level of demand. First,
what Ts the absolute leve) of kinetic or therral encrgy reqrired by
the end-use? For example, the dsgrees centigrade roquired for heating
hot water for bathing §s xruch Yower than the level required to fire @
kiln. Sccond, what quantity is required of this absolute levei? To
an;wer this second aspect, it may be neccssary to apply criteris 4,

%, 6 and then come back to arvive at the total level of demung.

Spatial Distribution, Energy must be delivered to *he site where it
Js to be uscd, Lut the conversion iechnology riay or may not be nceded
or required at the siic. For exarple, irr.gation to farmers' ficlds
night be suppiied by individual stand alene systems or by a large
centralized pumping frrigation systen. The site specific nzture of t.e
end-use as described by data frem the energy survey will allow for an
analysis of various technolngy options.

Seasona) " arfations. End-uses often have seasorsl fluctuations and de-
mond more energy at one time than at other tines of the year, even

when they may not be ongong. Seasonal end-use variations must be
matched with the potentfal seasonal variatiorns in energy output char-
acterizing the technology under consideration. For example, wind in
adequate amcunts must be aveilable at the site during the time of year
when water {s necded for frrigation {f wind pusping 1s to be feasible.

Dafly Varfations. Energy rust be supplied at the time of day it f{s
necded to perform the work. If the time of day when an adequate am.unt
of energy §s being produced is different, then the technology will not
be feasible without some type of encrgy storage system.

Ouration. If the end-use task rust be performed & cert: in nunbes of

urs per day, then the technology must be capable of providing that
number st a certain mini=um level of output, with or without storage
capability. This duration period and mini~um level relate back to
the tota) level of demand outlined above.

Sensitivity to Interruption/Fluctustion. The length of time that an
end-use task can be elthcr reduced or halted must be matched with the
varfabllity and reliability of tvs technology's output. Agafin, storage
systems can help correct a matc’, that ‘s not exact.
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TABLE V-3
POTENTIAL LOCAL ENERGY TECHNOLOGIES & STRATEGIES & FORM OF ENERGY OUTPUT

TECHNOLOGY
Eneirgy Conservation Strategies
2. ENergy StOrage...eeeseeeesscescssssarasassssThermal (mechanical, electrical)

b. Stoves (earth & metal)
Cookers (Pressure)..eeeeeccssccsacssssessssstherml

c. Passive solar building design
(houses, greenhouSeS).eeesseesoscsssscassssslhermai

Indirect Renewable ENergy....eeeeeessccsccessssthese are indirect in that they
Production Strategies must be further converted, ex-
cept in the case of direct
biomass combustion

a, Improved forest management
b. Tree planting

c. Non-wood crop planting and
harvesting

Direct Renewable Energy Production or
or Conversion Technologies

A, S01Ar CET1S. ieeueeecerocensensnssssssasssssotlectrical

b. Flat plate solar collectors......eeesee.....heat (water or air)

c. Concentrating solar collectors..............heat (liquids or steam)
d. Box and tent cOT1eCtOrS...eeesseeceecsss....heat (watar or air)

e. Solar stirling engineS,...eeeeeeeeessssss..mechanical, electrical

f. Solar rank1ing enginesS......ceeeseeeesessss.mechanical, electrical
g. GEOthermal....veeeeeeeenececnsosssosssoassssheat (steam)

7. Wind-mechanical....cveeeeseesssesscasssssss mechanical

J. Wind-electrical.ieeeeeecssesseeccnsasssssssselectrical

k. Hydro-e]eCtrica].C..'I....'.......'....l....e]ectrica]

]. Hydro-kinetic.'..........'..........'.......kinetic
M. HydrauliC ramM..eececcoscsascscessssscssssssskinetic

n. Biogas (methane) combustible gas and

Bio Conversions liquid fuels
kinetic, bicmass

0. Methanol
p. Ethanel
q. Draft animals

Practical Concepts 'ncorporated
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A technology profile which will be needed in the rest of the feasibility
decision-making steps should also result from this analysis. Planners will
have identified particularly weak data elements cn which more data gathcring
or analysis will be required before a final decision can be made about an
energy system's technical feasibility. For example, in cases where wind speed,
rates of water flow, or other physical data have never been measured in a
village, measurements of this sort may have to be made before a final con-
clusion can be reached about the site specific feasibility of a particular
technology.

1. Economic Feasibility Analysis

At this point, planners may have identified one or more technologies that
seem tc be technically feasible. Once it is shown that certain technology
applications are technically feasible, the next step is to determine their
economic feasibility or performance. The following questions need to be
answered:

o Will the benefits be superior to the efforts involved in the
application of this technology for the person or group of persons
who will use the new technology?

e Will the costs and benefits be reasonable from the perspective of
private investors, as well as for the society or national economy
whose interests are represented by the institutions that will
attempt to introduce the new technology?

To properly carry out these analyses, the analyst team must include at least
one well trained economist capable of capturing the peculiarities that a
particular village might have in relation to the parameters to use in an
economic and financial analysis.

To evaluate tne desirability of an investment, the expected benefits should
be compared to the expected costs. This small task contains a number of
difficultics that may appear only as the procedure is implemented; e.g.,

2o
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comparison of the investment costs incurred in the first years with the
expected benefits in later years. Clearly, the value of money invested today
is higher than the same amount of money delivered in the future, even in

the absence of price inflation. In other words, future benefits or costs
must be discounted if they are to be compared with current benefits and costs.
Therefore, to compare a time series of expected benefits with a string of
future expected costs, it is recessary to calculate their present value.

There are two methods of calculating the net worth of a project: Net present
value and internal rate of return. They both apply to financial and economic
analyses.' Net present value is simply the present value of the benefits minus
the present value of the costs. If the value of the benefits exceeds the value
of the costs, then the investment may be worthwhile. Internal rate of return
is the discount rate that gives a net present value of zero for the investment
by equating the present value of the benefits to the present value of the
costs. In the following paragraphs PCI discusses the application of these
approaches to the analysis of energy techrology options.

In undertaking an economic analysis, it will also be important for analysts to
understand and remember that village values may differ from the values the
analysts hold; e.g., poorer villagers may make decisions based on risk avoid-
ance in situations where the analysts themselves might make decisions based

on potential gains.

a. Comparing and Ranking Investments

An internal rate of return is the proper tool if a group of investments is to
be ranked. If budget constraints force a choice between two investments of
different size, then the net present value method should be used in a compara-
son. When two investments produce identical benefits, the procedure is
simpler. It is sufficient to select the one with the lower discounted costs.

Practical Concepts Incorporated
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b. Financial Analysis

In this type of analysis, all of the inputs or labor required are valued at
market prices or wage rates prevalent in the area. This also applies to the
outputs that result from the investment, even if they are consumed by the
private investor rather than being sold in the market. If the project results
in a net increment of labor input from the buyer or members of his family,

or if alternatively, it provides them with additional free time by releasing
them from tasks previously performed, then this labor must be valued at a

wage rate reflecting the value that the buyers attach to their labor. As a
first approximation, something between 50 to 100 percent of the prevailing wage
rate for work should be used.* ’

When these prices are extrapolated to the future, allowances must be made for
expected changes due to price inflation. Usually no changes in relative prices
are assumed, but if there are clear indications of such a tendency, it should
also be considered in projecting future prices.

It is extremely difficult to decide which discount rate to use in this type

of analysis. The internal rate of return method has an important advantage here
because it does not require a discount rate. However, a point of reference

is still needed for comparison and that is the discount rate of the investor.

A good starting point is the interest rate charged for credit in the area. In
rural areas this should be the rate charged for unsubsidized credit. In

It has been argued that even i1 conditions of total urcmployment, there is

a loss of leisure time involved n working and, therefore, a certain oppor-
tunity cost. In addition, people might be more willing to perform certain
tasks over other tasks, even if they receive the same amount of money. In
other words, people might attach different values to their labor according
to the task to be perfcrmed. The analyst will probably find it difficult

to collect quantitative information on this matter, but it is something that
should not be overlooled.

i
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practice, this rate is likely to vary widely, even within a given area. World
Bank data show that in most countries, the annual real rates charged for
commercial agricultural loans are between 20 and 66 percent, the average being
at about 32 percent.* Because a financial analysis includes price inflation
effects, these real rates should be adjusied upwards. For example, if a 30
percent real discount rate is estimated for the private investor, and a 20
percent annual inflation is expected, the adjusted discounted rate will be

56 percent.**

If credit will be available tu the private investor, disbursements snovld be
introduced as benefits and the loan payments as costs. If the rate of interest
charged is considerably lower than the disco.mt rate ai the internal rate of
return, then the availability of credit will enhance the financial feasibiiity
of the investment.

In many cases it will not be possible to obtain reasonably accurate estimates
on physical parameters because technologies not previously tried in the area
are to be introduced and there is a lack of good quality data or data on
economic parameters such as future prices, discount rates, and devaluation of
the currency. In these cases, sencitivity analysis will assist in providing
a range of answers that incorporaie possible outcomes on important variables.

A financial analysis should examine whether the private investor can provide the
flow of resources and cash outlays required by the project. If the analysis
indicates that this will nct be the case, a credit program should be incorpora-
ted into a project's implementation package.

Agricultural Credit: Sector Policy Paper, IBRD, Washington, D.C.

* %
To adjust for inflation use the equation:

1+n=(1+r) (1 +1)
where:

n
r
i

nominal or adjusted rate
real estate
inflation

Practical Concepts incorporated
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c. Economic Analysis

This analysié measures expected benefits and costs frum the society's perspec-
tive. In the presence of barriers to perfect competition (such as taxes,
subsidies, price controls, and monopolies) market prices and wage rates do not
measure the value of energy resources to society as a whole. Therefore, it

is often appropriate to apply "shadow prices" that attempt to measure the
returns and costs of a project from the national perspective. The issues
covered by shadow pricing usually include traded and untraded goods, exchange
rate, labor costs, and discount rates. Traded goods are valued at the price
the country wou.d be paid when exporting these goods or what it would pay when
importing it. No export or import taxes or subsidies should be included here.
Untraded goods should be valued at their market price. If their prices are
controlled, an attempt should be made to estimate how they would change if
controls were eliminated. Such changes should be considered in a sensitivity
analysis.

It is not uncommon for developing countries to arbitrarily fix their exchange
rates at levels that overstate the purchasing power of their currencies. In

the case of Bolivia, however, this factor should probably be ignored. The
current practice in the economic evaluation of projects is to attribute a unit
shadow price to foreign exchange or, at most, consider it only in the sensitivity
analysis.*

‘The shadow wage rates measure the cost to an economy of diverting its labor
resources away from their current occupation to the new investment. If latorers
were totally unemployed, the social cost should be zero. In the rural areas

of Bolivia this cost should be set somewhere between zero and the market wage
rate, depending on the type of skill, sex and age of the laborers, season, and
geographical area. In general, the higher the rate of unemployment, the lower
the shadow wage should be. In extrapolating the future economic value of benefit

As was done in the feasil:iidty ste<v vui the Misicuni and San Jacinto
multipurpos~ Llogete.
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and costs in an economic analysis for a project, (unlike a financial analysis)
the future impact of price inflation should be ignored. Only expected change
in relative prices should be entered in the analysis.

In theory, the cconomic discount rates should approximate the interest chargcd
for commercial loans in the country, after a downward adjustment using the
expected rate of inflation. To reflect the perspective of society as a whole,
which uses a larger time horizon than ¢o individuals, and in valuing future
benefits at a lower discount rate, the shadow rate should be adjusted downward
again. In practice, it is difficult to calculate this rate following the pro-
cedure ouf]ined above. The current practice in Boiivia for World Bank or

IDB loans is to use 11 percent as the economic discount rate.

In urdertaking an economic analysis, it will also be important for analysts tu
understand and remember that village values may differ from the values the
analysts hold, e.g., poorer villages may make decisions based on risk avoidance
in situations where the analysts themselves might make decisions based on
potential gains.

d. Social Costs and Benefits

A final point to be considered in an economic analysis is social benefits or
costs directly related to the project. In the case of energy systems, social
costs (such as the provision of extension services or use of communal or public
resources) might arise. Social benefits, such as environmental improvements,
may also result from a project. ‘

If the introduction of the project requires the provision of extension services
cr technical assistance, the cost of these activities should be considered

as a project cost. Similarly, if common resources, not privately owned, are
used, an effort should be made to estimate their economic value to society.

1) L
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if the project has an environmental impact, such: as a reduction in firewood
collection that ultimately results in the control of land erosion, its
economic benefits should be estimated and included in the analysis.

e. Secondary Effects

A project can impact on other activities not directly related to it. For
example, an irrigation scheme for increasing agricultural production in an area
can also increase activities that transport goods to and from the area. In
practice, the measurement of such secondary effects is a complex task. In
comparing alternative investments, these effects are usually ignored on the
assumption that the different alternatives generate equivalent amounts of
economic benefits and that their inclusiun in the analysis would not alter the
relative ranking of investments.

f. Sensitivity Analysis

Estimating certain purameters in the economic and financial analysis may involve
uncertainty and a lack of accuracy. Rather than seeking a single figure that
assesses a project, it will be appropriate to accept the existing constraints

in our knowledge and provide a range of values for the economic or financial
worth of the project when convenient. The only way to deal directly with un-
certainties encountered in project analysis are: O0Oiscount rate, price and wages,
and length of implementation period. Thus sensitivity analysis can be an im-
portant tool for financial as weil as economic analysis.

g. Conclusion
Cost-benefits analysis is a valuable mathematical tool for evaluating project

interventions comparing alternative investments. It can also be used to de-
termine alternative ways to increase the financial or economic impacts of the

9
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project. Nevertheless, the usefulness of the results will depend heavily

on the accuracy of estimates of future project benefits and costs. Analysts
shculd be extremely careful to avoid introducing personal biases in favor of
or against the project when evaluating its benefits and costs.

2. Socio-cultural Feasibility Analysis

A socio-cultural feasibility analysis for an energy project in a village or
rural area is the fourth step in the screeniny/matching procedure. The two
general questions posed at this step are:

e Does the socio-cultural system of the community manifest features
that would be more likely to facilitate a successful project than
features that would mitigate against success?

e Would the overall impact of an energy project contribute, on
balance, a positive rather than in a negative way to the social
and cultural conditions of life in the community?

In the screening phase of the socio-cultural analysis, both of these questions
must be answered "yes" or "no". If the answers are no, project planning
should be halted or drastically modified. If the answers. are yes, then in
the matching component of the socio-cultural analysis procedure should be used
to address identifying means of coping with mitigating features of a community
social system and for identifying methods of minimizing the foreseeable negati:
impacts of a project.

The survey results and other data (from other surveys, enthographic studies
and project reports) will provide bases for evaluating a community's position
with regard to the critical parameters discussed below. In undertaking a
socio-cultural feasibility assessment, analysts and planners should first
utilize the survey and other data to describe the community situaticn in terms
of the parameters outlined. Next, they will need to weigh the factors involve
against each other, i.e., examine supportive against obstructive socio-cultura

M
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features and positive against negative impacts. This type of complex weigh-
ing process should be undertaken once the findings of a needs assessment are
known and when the technical and economic analyses are underway. Analysts

can answer the two general questions in the socio-cultL-al fea~ibility assess-
ment only by consideraticn of the socio-cultural aspects of a community.

a. Assumptions

Plann-rs should recognize the number of assumptions underlying the formulation
of PCI's énalytic approach to socio-cultural analysis. All of the assumptions
derive from a view that "feasibility" must be assessed in a holistic way, i.e.,
context cannot be ignored in attempting to evaluate feasibility and impacts.

The first set of assumpticns involves the socio-cultural factors involved in
managing a proposed project: PCI's approach assumed that all aspects of the
project, at the local level, will be carried out in the appropriate language(s).
To obtain accurate survey data and reasonable responses to project actions
participants must be able to respond in their native language. It is further
assumed that project field personnal will possess the personal characteristics
(e.g., respectful behavior with the villagers) and training (e.g., in field-
work techniques, communication, etc.) to carry out their roles in an effective
and socially non-disruptive fashion. It is further assumed that all project
personnel--from planners to field operators--are committed to working with

the local people. No matter what the nature of the local socio-cultural system,
ihe feasibility of a successful project will be significantly Tower if these
assumptions about the socio-cultural interaction of interviewers and local
population are not met.

The second set of assumptions concerns the policy foundations of the project.
In line with the current general policy positions of USAID and other develop-
ment agencies, it is assumed that projects should (a) address basic human
needs, (b) help the poorer segments of populations and lead toward greater,
rather than lesser, social and economic equity, and (c) work toward decreasing

o)
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rather than increasing social and economic dependences at all societal
levels. This set of assumptions has significant implications for the impact
component of the feasibility analysis.

The nature of rural and peasant societies (especially those in Latin America
constitutes the third set of assumptions. These assumptions are based on
anthropological and sociological research. It is »ssumed that the socio-
cultural system present at any one moment in a i‘ura! community represents the
current phase of an active and on-going process ¢f adaptation, by that
community and its members, to environmental, social and economic conditions.
Negative views of peasant society (e.g., that it is backward, traditionalist:
apathetic, comprised of historical leftovers, etc.) inhibit an understanding
how ~hanges can occur in rural, developing areas. The adaptative model sub-
sumed in our assumption above provides a means for understanding the processe
of change in peasant communities: Change comec about through systemic inter-
actions between a group of people and the conditions (ecological and societal
surrounding tneir existence. Clearly ener3y sources constitute one of those
kinds of conditions.

One derivative of our first assumption about the nature of society is that
while patterns of socio-cultural adaptation can be identified as each communi
interacts with and adapts to specific local ecological, social and historical
conditions, each community can also be viewed as unicuely linking such factor
This assumption has two implications for energy projects in Bolivia: (1) a
socio-cultural feasibility analysis must be based nn site-specific informatic
as is provided for in the survey methodology, and (2) different communities,
even in the same region, may vary significantly in terms of their pertinent
socio-cultural features and, hence, in their potential to accept, integrate a
benefit from a project.
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b. The Screening Model

The last point above suggests a "threshold" model for analysts and planners to
use in considering the economic and socio-cultural feasibility of interven-
ing in a specific locale with a specific sort of project. This model envi-
sions a continuum of cemmunity types. Where a community falls along this con-
tinuum at any moment in time is a function of the particuiar mix of socio-
cultural characteristics it exhibits, in terms of the parameters to be dis-
cussed below. Examination of thic continuum of community types in light of a
particular kind of project--technology level and type, organizational re-
quirements, economics, etc.--enables planners and analysts to divide the con-
tinu'm into three cections, e.g., "pre-threshold", "threshold", and “post-
threshold".

The pre-threshold communities would be those whose socio-cultural and economic
characteristics do not match critical project variables and/or have inadequate
resources to initiate or sustain required project costs or activities. Thres-
hold communities are those whos¢ socio-cultural and economic characteristics
match, within some range of tolerance, project variables and requirements.
Post-threshold communities are those which might find the project acceptable
and which could initiate and sustain project costs and activities. However,
one might expect that post-threshold communities are already functioning with a
set of adaptaticns that are in some sense beyond the level optimally addressed
by the potential project. For example, in a fully grid-electrified community
it might be less than appropriate to consider installing a small-scale hydro-
electric generator.

During the screening/matching procedure, analysts and planners should apply

the threshold model as one step in their feasibility judgment after describ-
ing the characteristics of a community.

Practical Concepts Incorporated
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c. Critical Socio-cultural Parameters

The parameters listed below are not the only socio-cultural parameters to
be considered in a feasibility analysis, but are the most important ones
for assessing the feasibility of energy projects in rural Bolivia.

o Degree and type of organizational capacity. This facet of the socio-
cultural system of a community can be examined in several ways. Many
rural Bolivian communities have one or more existing organizations--
clubs, cooperatives, school associations. Such organizations can
provide information on the general capacity tcr structured, coordin-
ated activity in the village. Moreover, one or more of them may
offer a pre-existing channel for project introduction.

In addition to special interest organizations, Bolivian rural com-
munities have at least a nominal political organization for the en-
tire community. The level of integration and operation of the formal
political organization should be examined in terms of its capacity
to organize the population for collective activity and in terms of
the internal and external communication ability of its leadership.

The survey includes many questions on organizations and their effec-
tiveness. The responses to these should receive careful analysis
since organizational capacity may be the single most important socio-
cultural variable for assessing the feasibility of energy projects in
the rural Bolivian context.

e Level of ecucation and of intellectual openness. This parameter is
Tess significant than organizational capacity for screening commun-
ities, but it is crucial in terms of matching project irputs with
the profile of a community. It is also likely to be highly corre-
lated with the next parameter, motivation.

e Level of motivation to fulfill perceived needs. Assessing and des-
cribing the lavel of motivation that characterizes a comnunity is
very difficult. To some extent motivational level can be extrapo-
lated from responses to questions about needs and plans, and from
a history of change efforts. the field interviewer can also assess
motivation from the manner in which people interact with him, the
questions they ask, and the general tone of their response to the
survey. But even with such information at hand, additional efforts
to assess motivation should be included in the project preparation
stage.
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e Type and effect of social diversity. Four types of social diversity
are distinguishable in the rural Bolivian context. They are based
on: (1) Ditferences in religion (Protestant versus Catholic); (2)
ethnic differences; (3) differences in wealth (and social status
and power) which may be recent and rather strictly economically de-
termined or which may be based on past socio-economic relations such
as those of hacendado and peons; and, (4) differences in regional
background associated with lack of kinship and similar social bonds
in newly colonized communities. Obviousiy, it is possible to find
many communities in'which two or more of these types of social di-
versity exist and cross-cut each other.

Social diversity needs to be a factor which mitigates against the
feasibility of a successful project, although sometimes it will be.
However, it will always be an impcrtant factor to consider in match-
ing project components with community characteristics.

In small, rural communities, the existence of differentiated groups
often means the existence of rather closed sub-populations whose
members manifest distinctive levels of education, motivation and or-
ganizational capacity. Communication between groups and the ability
to organize projects on a community-wide scale may be limited. Under
the worst of circumstances, diversity may be a cause of active con-
flict in a community. In these cases, the introduction of projects
may exacerbate conflict and make success doubtful. On the other
hand, diversity sometimes offers the opportunity to work with a sub-
population in a way that leads to wider benefits and future possi-
hilities for other groups.

e In carrying out a socio-cultural feasibility assessment, analysts
should pay attention to the sources of diversity in a comunity, the
relative proportions of the population in different sub-groups, and
the level of communication or conflict amorg groups. Information from
the survey wiil indicate whether important social diversity exists.

If a notably diverse community is being considered for a project, addi-
tional study of the effects of diversity may be called for.

e Cultucal preferences and taboos. Cultural preferences and taboos that
may facilitate or obstruct a project can take myriad forms. For
example, food cooked in a solar cooker may not meet taste and texture
preferences, or culturally defined views of hygiene may not permit
the handling of fecal matter necessary for a biogas generator. It is
essentially impossible to identify such cultural factors by survey
means, When possible, planners might turn to ethnographic literature
for help on this parameter. Otherwise, secondary phases of project
preparation should include careful investigation, with the local pop-
ulation, of their reactions to specific features of a proposed techno-
logy or end-use. PCI realizes that cultural taboos are not likely

Al
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to constitute a significant problem in rural Bolivia. However, pre-
ferences may cause serious difficulties. '

o Daily, seasonal and annual work and activity patterns. The survey
will provide extensive information on activity schedules and work
calendars. Analysts need to consider the degree of fit between these
and the activity patterns required by the project technology. This
analysis should also assess the degree of behavioral change required
in a community by specific technologies. The greater the changes re-
quired, the more difficult it may ve to integrate a technology into
a community.

® Sexual and age division of labor, and tas!/prestige hierarchies.
Again, the survey will provide data on division of lubor by age and
sex, and the analysts should consider the match between existing
patterrs and the requirements of the project, particularly with
respect to the tasks of women and the implications of new techno-
logies on the patterns of their lives., The prestige associated with
different kinds of work will not be clearly revealed in the survey
and should be explored at a later stage. In particular, the planner
should be aware of attitudes among some members of a community that
physical/manual lebor is beneath their station in life.

e Marketing habits, existing constraints to marketing and market demand.
In projects aimed at increasing production of marketable commodities,
the survey data on existing marketing practices should be examined for
fit with proposed changes. Prior market knowledge may be restricted
to local fairs or weekly markets and may not be appropriate for larger
scale operations. Similarly, constraints to marketing, such as poor
roads, may be an intervening variable in some communities.

d. Critical Impact Factors

Not all impacts that may result from changes in energy-use patterns and energy
technologies can be foreseen. However, planners should endeavor to consider
some of the more significant potential socio-cultural impacts in answering the
second screening question and in the course of matching technologies to local
conditions.

Procedurally, this effort is probably most effectively carried out with a
cross-impact matrix. In the impact matrix, Table V-4, the critical areas

T
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TABLE V-4:

CROSS-IMPACT MATRIX FOR SOCIQ-CULTURAL IMPACTS

OF ENERGY PROJECTS

Variables
of Energy
Project

1.

Employment
Level

2.

Division
of Labor

3.

In & Qut
Migration

4,
Wealth
Differen-
tiation

5.
Female
Depen-
dency

6.
Renional
Depen-
dency

7.

Health

8.

Nutrition

9.

Social
Conflict

10.

O..er

End- 1
Use 2
Changes 3

etc.

Technoiogy

Require-

ments 1.
2.

etc.

[nformation
& Training
].
Z.

etc.

Activity
Patterns
1.

2.
etc.

Key:

Reading across form each energy variable, indicate for each socio-cultural

variable a positive (+), neutral (0), or negative (-) quality of impact.
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of impact are noted across the top. For a specific proposed project, analysts
or planners would fill in the technology variables and end-uses dosn the side
and tihen complete the matrix by assessing the positive, neutral or negative
impacts for each cell. After completing the matrix, a planner should form an
overall judgment about impact and identify the key positive and negative ef-
fects that need to be addressed in the matching process.

e. Notes on Impact Matrix

To determine the nature of an impact (positive, neutral or negative). refer-
ence should be made to the assumptions discussed above regarding regional and
national policy goals and to the overall socio-cultural and economic profile
of the community. While some general guidelines can be formulated for exam-
ining the quality of impacts, specific situations may have characteristics
that call for modifications in these guidelines, i.e., different judgments
concerning the quality and nature of a specific impact.

Listed below are a series of rough guidelines that may assist planners in
reaching impact judgments using the matrix:

Item 1. Increased employment would be positive and vice versa.

Item 2. Impact on the division of labor is most important if it means
an increase in the share of work done by a particular segment
of the population (e.g., women and chi]dreng or if it changes
the status aspects of tasks so as to affect differentiation.

Item 3. In or out migration might be positive or negative depending
on a range of internal and external variables.

Item 4. Increases in wealth differentiation would be negative.

Iten 5. Greater dependency of women on men for livelihood and security
would be negative.

Item 6. Increased dependency on outside sources or wider marnet, es-
pecially for food or fuel would be negative.

Item 7. Indirect and direct impacts on health should be examined.

1
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Item 8. Same as 7.

Item 10. This is left open for other factors specific to a site.

3. tnvircmental Feasilility Analysis

When new energy resources are utilized or a new way of delivering energy is
brought to a village, there will almost always be some new interactions with
the environment. Changes in a community's patterns of using local energy
resources will chonge their imnacts; new technologies may also affect human
and animal behavior. These effects may be positive, neutral, negative or
mixed. In all cases, some real attempt should be made to determine how the
energy intervention will affect the environnental situation in the village
or region.

Environmental impacts can be divided into two special types:

® Those impacts that may occur at the physical site of the'technology
installation; and

o Those impacts that may occur in the general region of the village
or area.

Energy interventions should be checked against both types of environmental
impact. The only way to deterimine what potential impact the intervention wiil
have is to identify and examine the implications of any changes that may oc-
cur due to an energy project intervention. The following matrix (Fiqure V-1)
provides a conceptual way of organizing the appropriate questions and ensuring
that no major area is omitted. If planners use this matrix, a comprehensive
review of the interaction between (1) change brought about by the technology
and (2) connections between potential areas of environmental impact will
emerge. The quality of accuratencss of tne review and the validity of the im-
plications drawn will depend heavily on the knowledge and background of the
analyst.
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Across ti.: top of the matrix are the physical environmental categories in

which impact is likely to occur.

Down the side of the matrix, planners

should list i1 the identifiable changes in physical surroundings and in
human and animal behavior that a technology is likely to bring about. The
implications of various interactions can then be drawn.

Technology
faused
Change
Element

Impact Areas

Animal,
Aquatic Water Water
Life Quality Availability| Vegetation

Air
Quality

Soil
Quantity

].

etc.

FIGURE Y-1: ENVIROMMENTAL IMPACT MATRIX

For example, if the energy project under consideration is a wind water pump-
ing system that is to be installed on a centiral village water supply (where

previously people had carried domestic water a distance of 4 km), thé change
elements might be:

1. A 125 meter vell drilled at a central spot in the village;

2. A windmill instalied over the well;
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3. A cement storage holding tank next to the well;

4. 100 people coming daily to the well tc meet the needs of 550
people;

5. An average of 250 domestic animals per day coming to the well
for water; and

6. 100 people no longer going 4 km every other day with donkeys to
get water,

Given expert knowledge, the site specific informavion available on the vil-
lage from the survey, and a technical profile of the whole system, it will
be possible to draw some conclusions abouv the potential environmental im-
pact of each of these changes on the immediate and on the broader physical
area.

Once these implications are identified, it should be possible to compare the
probable environmental impact of an energy project with the traditional way

of carrying out a specific task or type of work, and with any other techno-

Togical or energy intervention strategies that are being considered.

If this type of analysis suggests that serious negative environmental impacts
will occur, analysts should return to earlier stages in the overall feasibil-
ity analysis to recaiculate the costs, benefits and impacts of alternative
energy project interventions.
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