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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 Rural 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.
 

e 	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 inhibit!ve) if the energy
 
sources or energy technologies 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). 
PCI's three-year engagement with this Office provides assistance to USAIDs, 
LDCs, 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. 

Practical ConceDtS Incornorated 
11 



1-2 

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

9 Village Level Energy Needs. The survey will provide data on village
 
energy needs and c.how how these needs relae 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 speci
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 identi

fying energy related research and development 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 developed 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;
 

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

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


A. THE NATURE & REQUIREMENTS OF VILLAGE LEVEL ENERGY PROJECTS
 

Energy, when defined as the ability to do work, is a means to an end. In
 

its broadest sense, it is the means to plow and irrigate fields, to process
 

goods, transport produce, light clinics and homes at night znd 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 energy resources are provided or expanded, higher level develop

ment benefits will follow, e.g., changes in productivity, health status,
 

etc. Figure II-1 schematically displays some of the specific hypotheses
 

that have been 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 USAIU/Bolivia.
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As Figure lI-I 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
 

Once AID or any other development organization
overall development program. 


identifies a general need for rural energy resources, a process must be un

dertaken that defines in specific terms what energy sources and technologies
 

shouP,'. Jcvelooed. Ideally, one begins the process for selecting specific
 

enercy rb;o,'. hy defining what type of work they are to facilitate and
 

then dE'.eirmi,,lo, 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
 

which 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 drainatically 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 always 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 wyr 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 candiscourage 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 LDC personnel by technology design 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 "little knowledge" about techno
logies, 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.
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Village level capability, with respect to the operatiun 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 with 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, dnd 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 inuse 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, isnot wanted, cannot be managed by the local people, or
 

has inefficiencies built inwhich 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 11-2
 
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 11-2, including:
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FIGURE II-2:
 

THE DECISION-MAKING PROCESS* FOR MATCHING ENERGY NEEDS & ENERGY TECHNOLOGIES
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* 	7he 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 efficiency 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 nptimal ap
proach for the specific situation.
 

e The fact that renewable energy technologies vary in the quality
 
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 process that examines the inherent
 
variability of the energy source and technology inconjunction
 
with the quality and timing requirements of the local situation

'isneeded.
 

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.
 

* 	Finally, there may be some instances where the screening and
 
matching process suggests that there is no readfly available
 
and desirable technology to address an energy eud-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 sometimes 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 uay 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 intheir deliberations concerning energy source
 

and 	technology options. Discussions with the village people about specific
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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 and a village's
 

ability to control its energy 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
 

fcr village installation. ,-.,-ay, however, be options that are highly
 

dIesirable 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 experimentl, plans can be scaled 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:
 

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

@ 	Energy interventions are organizational as well as techni
cal innature. The organizational aspects of an approach
 
usually benefit from some form of testing and adaptation.
 

* 	Where a technology isto be used in diverse sections 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.
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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 "p-,ov:n" approaches. The questions to be answered by the first
 

;tage of such projects include:
 

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

* 	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?
 

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

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

e 	 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 ruta
 

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 qJestions
 

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 villagd 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 hopes 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
 

metho3logy that could be used to examine energy needs in rural Bolivia.
 

In January 1980 Dr. George Burrill, a rural energy specialist, Dr. Sylvia Forman,
 

an anLhi-opoloqist, ar.. 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 dork of this 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 purposis of the survey aid to identify the
 

special areas of AID and GOB interest.** In this same week, Dr. Burrill de

veloped a preliminary outline of the data categories for the survey and a
 

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

Appendix Three identifies tile places visited by the team and the individ
uals contacted in the Governm~ent 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.
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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 team. It also presents a listing of
 

the specific types of data that PCI's team conclilded are required if USAID/
 

Bolivia is to undertake the analyses necessary to design projects which
 

utilize energy sources and technologies that ire 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 approach,
 
which endeavors to identify energy needs iih a rural and .eveloping
 
context, also anticipates that most needs will be expresseJ as end
use needs arl not directly as energy needs.
 

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

a commun3. 	Perceived and expressed needs can vary across segments or 

ity:. This is the probable situation in rural Bnlivia where needs
 
may also vary by sex, educational levet, wealth level, religion,
 
ethnicity, locale of land holdings, type of employment and other
 
social, cultural or environmental parameters.
 

4. 	Local people have reasons for their )ehavior, reasons for the ways
 
they perceive and define needs and raasons for preferring specific
 
solutions for addressing those needF. The perceived and expressed
 
reeds of a village must be comprehcensive enough to capture the im
plications of village values and preferences as they pertain to
 
choices about energy sources and technologies.
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Given points I. 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 vsry across segments of a community,
 

it is necessary and desirable for field researchers to elicit expressions
 

of need from diverse segments of village population. A broad view of needs
 

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 some 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
 

local conditions as well as interviews designed to elicit articulated needs.
 

The combined observational and interview data should be used in a needs-


In connection with this, see pages 4 to 6 in Thomas Graham, Critical Issues
 
for Designing Energy Surveys in Africa, a report to the Overseas Development
 
Council, Donovan, Hamester & Rattien, Washington, D.C., 1979.
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oriented data analysis. Members of a local population fail to define certain
 

conditions for a number of reasons, including lack of knowledge, habituation
 

and/or cultural rules. An outsider may view local conditions in u!cful ways
 

that differ from local statements. This may, of course, occur Vnen 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 popul&tion 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:
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9 	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 considered for the ex
pressed needs and about the kinds of contributions villagers might
 
make toward a proposed solution.
 

* Indicative Data. At many points in the questionnaire, queries are
 
posed about the adequacy or availability of a resource 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
tional picture of factors related to expressed needs or to identify
 
certain expressed needs with certain sub-groupings of the population.
 

* Observational Data. In addition to administering the questionnaire,
 
the field interviewer is instructed to undertake observation of the
 
community and its environment. Observations of matters such 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 may 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 identifying 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 villages 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.
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In connection with a needs analysis, planners should recognize that Bolivian
 

villagers may riot 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
 

of the urban middle class. Such facdecisions of the rural poor as well a, 


tors must be considereJ 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
 

If there
and to tentatively match energy end-ust needs to realistic options. 


are no identifiable energy-related needs 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 11-2) to the rext step in matching needs with technologies,
 

i.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 need 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-


At this point, itmay be necessary to provide villagers with information
uses. 


about the candidate energy sources and technologies to enabie them to under-


Villagers'
stand the needs/sources/technology matches that are being assessed. 


responses to specific needs/sources/tLchnology matches may provide information
 

that leads to a decision to modify one o- 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), planners may find that
 

it is necessary to educate a community before seeking 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
 

determile 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 comnun

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 feedbar- to local participants on why a
 

lesser need, rather than the perceived greatest one, is being treated.
 

B. THE SPECIFIC DATA TO 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 111-2 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
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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 organizational data requirements are also ap

propriately 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 survey for informa

tion on a specific data category or element. Table 111-3 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, religion
 
and communal work traditions are especially important for the socio
cultural feasibility analysis.
 

* 	Class II. It will not always be possible to obtain detailed data on
 
disposible income or ircome 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).
 

e 	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).
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e 	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 possible.
 

* 	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 migi
 
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 kerosene which are brought
 
into the village from outside. Electrification also seems to stand
 
out as a unique category in the minds of rural people.
 

9 	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.
 

e 	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 to be fundamental to the entire
 
methodology, which is "needs driven" rather than "technology driven".
 
The data elements here include neeos 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 because (a)they focus 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.
 

PrtiraiP rnnrente. Inumrnrtir 



TABLE Ill-1: DATA REQUIRED FOR A NEEDS ASSESSMENT
 

DATA CLASS DAIA CATEGORY PTA f(rIMTS 

Family village 

1. To mature household and village I. Demographic a. Number of people In a. Numer of people 
demographic and social indicators In household in village 

b. Number of perple b. Numer of fainlits 
In outside work In village 

c. Level of educatlon c. Nuriber of children 
In school 

d. Percent of people 
In ousldt work 

e. Percent of literacy 

f. Numer and type of 
schools 

2. SoLial a. Cosna1 labor 
traditions 

b. Land tenure system 

c. Access to external 
transport 

d. Percent of popula
tion non-Catholic 
church affiliation 

e. Percent of popula
tion non-Spanish 
speaking 

I[.To measure huutehold and village I. Income, wealth, a. A list of productive a. A It- of productle 
eco uomic indicators and ecownic activities activities 

activities b. Level of disposable b. Percent of popula

income tion In high- or 
low-income brackets 

C. Wage levels of dif
ferent occupations 
and seasonality of 
work 

d. Sale prices of 
products 

Ill. To easure geographic and I. Local clitatic and a. Wind speeds and daily) 
climatic Indicators geographic conditions seasonal variations 

b. Seasonal and daily 
Solar radiation 
profiles 

c. Seasonal rainfall 
patterns 

d. Seasonal and daily 
teerature profile 

e. Rivers: Distance 
from village and sea
sonal variations 

f. Level of water table 

g. General topography 

IV. To measure organizational I. Organizatioos and a. List of organita-
Indicators purposes tions at village 

level with percent 
of participation 

b. Size of organisation 

c. Purposes of nrganl
zation 

2. Organliational a. Who are the leaders 
effectiveness b. Organization's lengtU 

of time In existence 
and Its accomplish-
Fnts 

c. Local perception of 

Organization 

V. To Identify and quantify 1. Cooking and heating a. Cooking methods and 
household energy consumotion water facilities 
patterns b. Types of fuel used 

c. DAounts of fuel used 
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DATA(trLFIITS 
DATACLASS 	 DATACAIT(GRV family Village 

V. 	To identify and qus, iy 1. Cooking and heating water-- d. Source of fuel
 
household ertroL consum;.tion CriiIiiIAD and who It, th" faw-
patterns--COlINtUED Ily obtains it 

e. 	 Costs of fuel 

f. 	 Types of cooking 
utensils and vessels
 

S. 	Tire spent cuoking 

h. 	 mOunts of water 
heated for non-cooking 
purposes 

1. 	Tire of day when 
MalS are piepared 

2. 	 Lighting a. Means used for
lighting
 

b. 	Type and amount of 
fuel
 

c. 	 tlethod of obtaining 
fuel 

d. 	Fuel costs and
 
availability 

e. 	Times when lignting
 
is used
 

3. 	 Heating a. IS there any heating 
now' If so. what? 

b. 	Type and amounts of
 
fuel and availability
 

C. 	 Source of fuel ad 
cost 

d. 	TFits of day and year
 
when heating Is
 
used
 

4. 	Water lifting and a. Were Is water ob
transporation (dOftStIC talned and how far 
only) S It transported. 

b. 	 How IS water lifted 
Ad 	transported
 

C. 	 Time spent IV lifting 
and transorting 
water
 

d. 	Who In the family
 
gets the water
 

e. 	 Does obtaining water 
Involve major social 
Interaction 

f. 	Control or ownership 
of water source; 

charges
 

3. 	Amount of water used 

S. 	 Food qrindini (both echani. a. Types of food ground 
cal ard hand and tire spent 

b. 	Devices used to grind 
food. nucier of device, 

C. 	 Types and amounts of 
energy used 

d. 	Cost of energy
 

6. 	 Food drying and processing a. Types of food dryed or 

processed by season
 

b. lithods
used
 

c. 	 Energy type and 
amunt used 

d. 	 Tim required for 
process 

a. 	Energy costs 

f. 	Production levels and
losses
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DATA(LII([NT 

D'.TA CLASS ATA CATGFlT Family village 

V. To identify and quantify 
household energy Consuptlon 
patterns--CONIlINL( 

7. food anJ medicine refrigeration a. 

b. 

c. 

Type Of Cooling, device 

[nertAsource and cost 

Deily or seasonal 
variations 

Vt. To measure village t.ergy 
consumption In industry. c€'wr-
cial sales. governrent. and 
ComNWIcations 

1. Industry and manufacturing a. Listing Of each artisan. 
repair, or ranufacturing 
type and an energy use 
profile for each. in
cluding at least: 

1. energy tnputs--!ype 
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 price obtained 
on sale 

2. Co nercial sales and 

restaurants 
a. Listing of each corner

cial sales or restaurant 
establishrent and energy 
use profile for each 
type. including at 
least: 

1. energy Inputs--type 
and quantity of fuel 

2. fuel availability 

3. fuel costs 

4. overall value of 
sales per tine unit 

3. Covernment and villige 
organization offices 

a. Listing of each govern
vent/office operation 
with an tnerty use pro
file for each, Including 
at least: 

I. energy Inputs--type 
and quantity of fuel 

2. fuel availability 

3. fuel costs 

4. Com unications a. ,Type of system and 
operator or owner 

b. Energy decand patterns 

VI1. To wmasure energy 
In agriculture 

consumptIon I. Crops and 
patterns 

work task a. Type of crops and 
cropping patterns 

b. Average a'ea of cropped 
land and plot size by 
household 

c. Calendar of agricul
tural Crops and work 
tasks 

d. Tools and devices used 

e. Type and arount of energy required to 
power mechanized de
vices or carry Out tasl* 

f. HMsan and aninl tire 
required for tasks 

J. Labor availability 
and costs 

h. Land availability 

I 

2. Anials and livestoik 

__ 

a. Types and nufters 

b. Uses made of each type 

C. Who herds and how mc! 
tire spent herding 
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DATA(LtEKiTi 

DATA CLA!S 	 DATA CACOWRYF Family YIlg 

VII. To measure energy consu tIon 
a. 	Type of fertiller used
in agriculture-C'tltItUO 3. Fertilizer 


b. 	Quantity of fertilizer
 
used
 

c. 	When and on what crops
 

d. 	Costs and availability
 

4. Irrigation (if It exists) 	 a. Area of land underad ;rri-taru*9lon. Croft. 
ofprcp n 0 ater 

adequa y 

b. 	Source of water
 

C. 	 Location of %&ter supply 

d. 	Dtv;ces used to lift
 
water
 

e. 	Fuel used (type and
 
quantity)
 

f. 	Fuel availability and
 
cost
 

g. 	Reliability and season
ality of water source
 

S. Crop, dairy, and other 	 a. Types of Item processed
agricultural product

prcesslua b. 	Technologies or pro

cesses used
 

c. 	Energy sources and
 
amounts used
 

d. 	Energy costs and
 
availability
 

e. 	If piocessing Is dome
 
outside the village.
 
who does It. who ows it. 
and could It be dome In 
the village? 

Vill. 	To masure energy use In I. Motorlied vehicles (owned a. Types of vehicles 
transportation In the village) b. Nuber of each tye 

c. 	Average number of trips
 

per year by type and 
distance 

d. 	Vehicle use (retsons)
 

a. 	Fuels used and where
 
obtained
 

2. 	AWalls a. Type of ainal
 

b. 	General transportation 

purpose 

C. 	Distance and frequency 
of trip types 

Z1. 	To describe electrical 1. Electricity prodtp lion a. NOW is electricity
 
energy supply (non-central grid) produced?
 

b. 	Number and ownershlpof 	generators 

c. 	Fuel use. cost. avail
ability, and trends
 

d. 	Electricity availability.
 
reliability
 

2. 	 Electricity distribution a. Electricity prices. dis
(any 	 Source) tribution. and alloca

ticn patterns 

b. 	Price trends
 

1. To Identify and quantify village 1. Energy and fuel types; e.g.. a. For each type of fuel:
 
re wable energy resources wood. charcoal, dung. bagasse. 1. auut avilable per
 

saon or yeaagricultural wastes. potential 
biofuel crops. etc. (Wind. season or year 

water. Sun, and electricity 2. who owns and 

are 	already covered.) distributes 

3. location and present 
uses 3 
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DATA CLASS 


1. 	 to Identify and ;uantif)" village 
renr,@ble energy resources--

C'7TINUEO 


11. To Identify ecological and 

envirorn .ntal problems (de-

forestation. lo;s of soil. 

overgrazing, contaminate 

water Supply. etc.)
 

i1. To Identify ener y-related 

perceived needs. problerms. 

and plans 
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DATA CATEGORY 


i. Energy anj fuel types. *.. wood. 
charcoal. dun binnsCe.arculturl. 

waits. poten I b l crops. etc. 

(rind, ter. n andC TCt'icitD 


1. To IdentIfN and list rujor existing 

ecological or environmental problems 

previuvsly kncwn or fourd during 

this Survey
 

1. Identify and list each need or 

probl', 


b. 	etc. 


DATAIL(11ITS 

VIIAgV 

4. Prices
 
s e n


S. Resource trenns
 
6. Local plans for
 

resource developeent
 

a. Describe rach problM 
as quantit:tiell as 
possiblc 

b. 	Sa e as a. above
 

A. 	For each need and
 
proble. Identify hI
port nt social. cul
. ral. ecno0c. and 
esivirmnmetal eleents. 

b. For each need and pro,-
Its. Identify local 
plans ur concelptions 
for solutions 
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TABLE 111-2: DATA REQUIRED FOR A NEEDS ASSESSMENT (SPANISH VERSION)
 

AO 	 L LK O
DATES D! CW.A5 ba~mbi I~ ~DATCS 	 DE ZLDUJI'OSWAO5 rt CATICOALA 

fomills Aid&&
 

I. 	 EGmos: do 
d smotlflc oa cloles pot faftlls/coss lot aide&
 

do t..ll. I side&
 

I. 	 ParstmedIrlndicsdeo 5. Nemogrtlicopetsons a. l(asro do perool-ao 

b. C8&er• do persona b. 	It',ro do (u*llies/ 
quo es•ltn tra- coos pot aides
 
bajo fuero do Is
 

€oejnidod
 

c. 	Hivel do edvcsel6o c. M o. do pl~oo em
 

Is eqcueio
 

d. 	Poicentoje do pereose
 
quo reslton :r.bejoo
 

tueto do 3m comunided
 

e. 	Porcect:. do slfsbo

11so•
 

I. 	NCe.o y tip. do ee-


IsllOL oi
cuelso
 

2. 	 So¢cs a. Cooc~mbroo de trobsJe
 

b. 	SletemsJ do poeole
 

do tieriso
 

b. 	 A1ccO .1 tr4noporto 

d. 	Porcentojo do s p-


Mslcis do otto tell
qu qua tno e co€
tdlfce 

0. 	PorcottJ• do is po
bCscl6s qu taodalo 
coit8ilta. oo. Cu 
idibSaprociposi 

11. 	 Pars medii leo iodlcdod~re !. lsgroooe. riqus8so y e. ie loots do octI- 5. !..o ar•odo sctivi

vldsdee producti-	 doso productlvao
ecoedei~ces do 15.1110 y sctlvldsdeo cooTlcso 

v*o
side. 


b. Ulvel do Inare~o• b. 	Porcentoje do pobis
dlopoobiboo 	 clas do ttrooedo
 

€.teorate bjo to Poto
 

.	 Nivele do oo o:1o
 

d8 dlfernotteo ocup
 

closes p teoporodo
 
do 	trobeo
 

d. 	Ptod~oo do Is vesrs
 
do 	sus productoe
 

1l. 	 Pors eodir isdicsdoreo I. Coodicionee locales a. Ve-ocldsdoe dol vien

8oeerftIcOe y c4LaItlcos c titcoes e8eogmiecs 
 to p wstoclowaeo dl.o
 

bus. d do tepoedo.
 

b. 	Pertplee do roddce-o
 
sa soos diarios
 

. par ootscoso
 

c. otrosoo do tespor
doe do ivi*oo
 

d. 	loapersturoo dlerloo
 

p p~r oeieclonoe
 

a. ioot tdotscls do 
. opar sfoeseta. 
aido y verioc loseo 
por 	esotoneo
 

b. 	1.ie deis cape ecu
IncorporatePracticaly Conept 
lore
 

r

P t 	 TConeptrs° oip ia 



TABLE 111-2 continued
 

DATOS DE CLASt DATOS Of CATRIA 
__amilLa 

DAMTS Df .. DDEMTOS 

Aldo& 

TV. Pare nadtr iAM:cadoroa 
otgaaiaclfiales 

1. Orgenieacion.e y 
prop6aitoo 

a. List& do organise
clones a nivel do 
old#$ con poeoots -
Jo pafticipcl6a 

b. TaaaAo do I& 
I&ci6a 

rgott i-

C. Prop6sitoo do lI or 
gamisc Ioe 

2. ZfectivLdad 
orgnitacional 

a. Quidnes 
dares 

son leo I -

b. T1ioo do durect6n 
do lU organitaci6n 
y Su tolisticonee 

c. Percepci6 local do 
orgenitac16. 

V. Pare ideeific~a y cuantificar 
pr~cticas do consumeo do 
onereta par r--li a 

I. Prfcticae do coc it 
calooter ame, 

y a. 

b. 

Hftodoe 7 facilida
do& pare coctoar 

Tipee do combustible 
utilitedoe 

c. Cantidadee do combue 
tible. utiliadoe 

d. ?uonto do coobusti
ble y quiln eu 1 
feailt lo obtlene 

a. Coto del coebusti
ble 

f. Tipo. do utnhellios 
p allan utilirade. 
pare cocliar 

S. Tlespo utilitedo p4
tr cocloar 

h. Caotidedee do ague 
caleoeds pare otto. 
prop6sitoo ore do 
cot bar 

i. gorge de di. on quo 
as preparen lae co
sides 

2. Lut A. Hodioe do ilunne

maci6o 

b. Tape y cantidad 
combust ible 

do 
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TABLE 111-3: CROSS-REFERENCES BETWEEN DATA LISTS & SURVEY INSTRUMENT
 

DATA LISTS SURVEY IRSIRIJM.NT DATA LISTS SURVEY INSTRUNENT 

L.I.Family a, b . c 3-a-137 or 3-a-130 to 136 V.3. village a 3-a-67 

1.1. Village a & b 2-2 to 2-4 V.3. Village b & c 3-a-69 to 3-a-71 

I.). yillage c 2-12 V.3. Village d 3-a-CS 

I.).Village d 

3.1.Village e 

i.1. Village f 

2-42 2- 2-44, 2-c & 3-a-132 
or 3-a-137 

2-12 to 2-13 

2-9 to 2-11 -

V.4. Village a, b. c & d 

V.4. Village e 

V.4. Village f i g 

V.5. V~llage a. b. c &d 

3-a-A 

3-a-84 

3-a-A 

3-a-B 

1.2. Village a 

1.2. Village b 

1.2. Village c 

1.2. Village d 

1.2. Village e 

11.1. F"nily 

2-31 to 2-36 & 2-39 to 2-41 

2-37 to 2-38 & 3-b-3 to 

3-b-7 

2-28 t 2-55 & part 2-e & all 
questions on fuel in parts 
3-a & 3-d 

2-5 

2-6 & 2-i 

3-a-133 to 3-a-136 or 3-a
137 & 3-a-l8 to 3-a-115 

V.6. Village a-f 
-

V.7. Village a, b & c 

VI.I. Village a.1-4 

VI.1. Village a.S 

V3.I. Village a.6 

VI.2. Village a.l-3 

VI.2. Village a.4 

3-a.92 to 3-a-100 £ 3-a-C 

3-a-116 to 3-a-129 & 2-61 
2-63 & 3-d-19 to 3-d-31 

3-d-A 

3-d-1 

3-d-I & 3-d-A 

3-d-17 to 3-d-23 & 3-d-B 

3-d-24 

to 

3.1. Farily b None VI.3. Village a.l-3 3-d-C 

11.1. Village a 2-42 to 2-44 & 2-c VI.4. Village a & b 2-51 to 2-54 

11.1. Village b by extrapolation only VII.l. Village a 3-b-I to 3-b-2 & 3-b-A 

11.1. Village c I d 

11.1. Village a & b 

111.1. Village c 

133.1. Village d 

11.1. Village e 

111.1. Village f 

111.1. Village g 

IV.). Village a 

2-42 to 2-44 & 2-c & 3-b-29 
to 3-b-30 & 3-d-1S & 3-d-24 
& 3-f-10 

2-14 to 2-16 

2-19 to 2-20 1 2-25 to 2-26 

None 

2-a 

2-25 to 2-26 

None 

2-b & 2-50 & 3-0-66 to 3-b
67 

VII.1. Village b 

V11.I. Village c & d 

VII.1. Village e 

VII.I. Village f 

VII.I. Village g 

VII.l. Village h 

VlI.2. Village a. b & c 

VII.3. Village a, b, c I d 

V1I.4. Village a-g 

3-b-3 to 3-b-4 or 3-b-5 to 
3-b-7 

3-b-A 

3-b-B 

3-b-23 to 3-b-30 

3-b-29 to 3-b-30 

3-b-31 

3-b-C 

3-b-39 to 3-b-50 

3-b-51 to 3-b-65 & 2-A 

IV.I. Village b 2-b VMI.S. Village a-e 3-a-92 to 3-a-IOG I 3-a-C 

IV.i. Village c 2-b & 2-5O VIII.l. Village a-e 3-e-A & 2-55 

IV.2. Village a 2-b & 2-1 VIII.2. Village a, b a c 3-b-C 

IV.2. Village b None IX.I. Village a, b, c & d 3-f-A & 2-57 to 2-60 

IV.2. Village c 2-b IX.2. Village a & b 2-56 & 3-a-62 to 3-a-66 

V.I. Village a 

V.1. Village b, c, d I e 

3-a-2 to 3-a-lI 

3-a-IS to 3-a-46 

X.1. Village a.1-6 3-a-1S to 3-a-46 a 3-a-98 to 
3-a-1OO & 3-a-11 to 3-a-I15 
& 2-a-B 

V.I. Village f 3-a-2 to 3-a-ll X1.1 & 2. Village a & b Part 3-c & Part 4 observation 

V.1. Village 9 3-a-8 to 3-a-9 Xll.1. Village a & b Part 3-c & Part 4 & 3-b-31 

V.I. Village h 3-a-12 

V.I. Village i 3-a-8 

V.2. Village a 3-a-47 

V.?. Village b+ c & d 3-a-49 to 3-a-66 

V.?. Village r 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-


The remainder of the section is devoted to a description
tralized sources. 


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 Spanish 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 absolutely 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:
 

9 	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 general 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.
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9 	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 and Un
deremployment in Bolivian Agriculture: A Critical Survey of Liter
ature.
 

The most reliable source of econOeliL 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. 

* 	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).
 

* 	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
 
V 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, develuwnent and successful implementa

tion of renewable energy projects in rural Bolivia. Many specific features
 

of 	the methodology 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 drivel".
 

The methodology addresses the collection of accurate and valid descriptive
 

data at the cormunity level. It is not designed to collect representative
 

data for use in estimating national conditions or trends.
 

PCI anticipates that it wili be possible to adopt the methodological approach
 

for sti-dies in urban areas of Bolivia or for rural and urban studies in other
 

countries. When such alternative uses of the methodology are to be made, PCI
 

recommends that careful 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:
 

* 	Energy Uses. An identification of all important or major energy
 
end-uses and energy consumption patterns in the village or rural
 
area being surveyed, including 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.
 

@ 	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.
 

0 	Socio-cultural and Environmental Factors. An identification and
 
description )f 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 problems
 
and impacts of present energy patterns. This will also include ini
tial consideration of those imparts which might result from a shift
 
in the use of local renewable energy sources or of consumption pat
terns.
 

# 	Needs Assessment. An identification of village needs that relate
 
to energy use, as perceived by the local people. The survey will
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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 potential 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 licusehold and of the needs of their
 
community. In Section 4 of the questionnairr, community 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
tributions villagers 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.g., 3-a-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 expressed 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 	envisoned or contemplated. It is meant to be used as a planning and
 

decision-making tool 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 energy 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.
 

/ 
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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:
 

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

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

* 	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:
 

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

* 	It requires prior training of interviewers and a modicum of com
mon sense and judgment by the interviewer.
 

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

a 	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 questions 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-l.
 

2. The Selection of Respondents
 

The selection of respondents to be approached using the methodology takes
 

place at tw) 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 which of 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 te 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. When the communit
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TABLE IV-1
 

DIVISIONS OF THE SURVEY INSTRUMENT*
 

SIA(E 	 SUU5 SIIONPKAIRC RESPONdNTS & OT( l,FOPJATION 

This is & short, prcliminary interview with a cortmnity leader 
lait to to acquire data 

selection.
 
I introduce the survey and for sample 

An eztensive interview with several co--,r.ity leaders. ocant to
 

the co-lsnity anj Information on
 
2 2 provide a general profile of 


specific energy.uer typn$; it also ir.volves further Introduc
tion to the icadership of the purposes and nature of the survey.
 

This Is a subQuesticnnaire on household cnergy use ard Is meant 

to be ad linistered on an adult woran or several household rem
3 3-a bers sirultar.cusly. Ihe last part of It Is o-i houseu ld com

position and is Reant to be adninisterMd to both the husband 

and wife. 

of energy and Is 
3-b This %ubq4eStionrv.c treats agricultural uses 

vieant to be adtinistered to an active farwer.
 

3-c 	 A household level InjiJry about perceivvd needs and th.ir Solu
tions reant to 	Le ad-niStered to a h:$at.hold set of people. 

A subqestionnalre with iore Internal Subivisions that ezavines
 
)-	 energy use patterns in inlustries. shops. Stoics. Potels. re

taurantS, and offie.. 1he businesses are arranged by type. and 

the questiornaire Is to be adlnistercd to an owner or manager. 

This ubquestionnaire Ccvers energy use by motorized vehicles
 
3-e and also transportation patterns. It Is to be administered to
 

vehicle owners.
 

3.f 	 A subquestionnlre on local electricity generation adilnistered 

to cvwners of generators 

4 4 A final 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.
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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 incommunity -- 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
 

(language) 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. Within 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
 

communities over many years, an ongoing management capacity is probably
 

desirable. The 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 communities
 

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 work will have to be done in
 

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

The instrument can, and probably 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 boredu, or fatigue before a subquestionnaire is completely adminis

tered?); simplicity of the questionnaires 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 sirvey
 

design, but should also clearly understand the development, internal logic
 

and purposes of this instrument. Any substantive changes (e.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 t'arislation should then also be subjected to 

at least a limited pre-test before actual use. 
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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 ruval 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 lnguage. All interviewers must be
 

willing and have the ability to follow instructions carefully and to exert
 

sound judgment inmatters 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. Inmost instances, interviewers
 

should not be members of the communities that are to be surveyed because
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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 t,_,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..L 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 likely 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 field 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:
 

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

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

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

* 	Field 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:
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* 	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. 

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

e 	Always 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.
 

e 	Ifyou 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 ui, how
 
and why you have made changes in procedures.
 

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

* 	Do not suggest ans'wers to interviewees, but do always probe for
 
more complete ans.aers, 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.
 

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

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.
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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 1-2 suggested, planers 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 ANALISIS 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 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
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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 IOENTIFY OPTIMAL ENERGY SOURCES &
 

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) P.nalysis
 

e 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 -.e feasibility analyses
 

are time-sequenced for effective decision-making, th3 use of other experts
 

siould 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
 

"1/
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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 solar technologies could supply the
 

energy for pumping.
 

The matrix on the following page, Table V-i, indicates the range of end-uses
 

likely to bo 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
 

shuuld 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 gooe idea of sizing requirements for
 

various options.
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LOCAL RENEWABLE 	ENERGY TECHNOLOGY MATRIX
 

[NERGY [ND-USES 

RENEWABL[ EXERM 
TX)INOLOGIES Water cap,-

Pvev- Licht- Coal- "sjni- Spin- Grind- Detal- Trans- Fertl1 
Ing Ing ag cations mng sawlng ing nation Drying port izer 

Solar Cells * 0 0 * 0 0* 

flat Plat* Collectors 0 - 0 * * *0 
-Concentrating Collec- * * 	 

0 	 tors 

o 	 Bol Collectors ..- " g Tent Collectors " " - 0 0 0 . . .. 
0 Stirling Engies * * a. 0 

Rankll" Lr.glnes - - .- -*.. 

o. 	 Geothernu1..0 	 Wind lechanical - -00 0 * . . .. 
Wind tleCtrlcal 4 4 0 ,- ... 

0 iydra Electrical " .. ... 
HydrOInectc€ - - - -.. --. 

HydrauliC Rs- - - - - I 

[,toga$ ) 
ethno01) BCo 0* 0 0 0 0 0 0 

Convers ioEthanol) jo 	 0Daft Anlcols * 
0 

r0
 

Key to the Symbols:
 

+ = applicable 

0 = potentially 	applicable 

- = not aDplicable 

Cookin 


* 


-

0 

Hot 

Space later 

meet- Heat- Cajti-
Ing Ing vation 

. .. 
. * 

-

-
.. 
.. 
.. 
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.
. 

-
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Iin
 

.
 
-

-

.
 
.
 

-
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TABLE V-2
 

ENERGY END-USE CHARACTERIZATION CRITERIA
 

Criteria Explanat ion 

I*! of fnerr. The fo" r.f energy (electricity, heat, shaft poker. 
tc. th, can satisfy tnt use being considered is very Important. 

The fever conversions in en~rgy form, the greater the energy efficiency. 
and gerrelly as close a matI as possible should be attext'ted. De
pending on the tccnnology choen, sc4reend-uses can em.ploy several energy 
forus. Table V-3 lists likely techroologies and the form of energy out

put for each.
 

Level of Dmicnd. There are two as, -' 1,.el of demand. First. 
;F tts-f5e-asolute level of kinrtic or ti. "ergy required by 
the end-use? For exawple. the degrees cent~grade required for heating 
hot water for bathing Is etuch lower then the level required to fire a 
kiln. Second. what quintity is required of this absolute level? To 
answer this second aspect. I: ray to.necessary to apply criteria 4. 
5. 6 and then cone back to arrive at the total level of demand. 

Sp1atal Distribution. Energy mist be delivered to the site where it 
TS t be - the conversion technology may or ay not be needed 
or required at the site. For cxatvple, irrigation to farmers' fields 
might be supplied by individual stand alone systems or by a large 
centralized pu-p9ing irrigation system. litesite sp,.cIfic nature of the
 
end-use as described by data from the energy surve will allow for an
 
analysis of various technology options.
 

Seasonal Variations. End-uses often have seasonal fluctuations and de
mand wore enery -at one time than at other times of the year, even 
when they ray not be ongong. Seasonal end-use variations must be 
matched with the potential seasonal variations in energy output char
acterizing the technology under consideration. For example. wind in 
adequate arounts must be available at the site during the time of year 
when water is needed for Irrigation if wind purping is to be feasible. 

Daily Variations. Energy rust be supplied at the tie of day it is 
needed ; perlo-rm the work. If the tire of day when an adequate amount 
of energy is being produced is different, then the technology will not 
be feasible without some type of energy storage system. 

Duration. If the end-use t4sk must be performed a certain number of
 
Fours per day, then the technology must be capable of providing that 

number at a certain minir m level of output, with or without storage 
capability. This duration period and minimu level relate back to 
the total level of derand outlined above. 

Sensitivity to Interruption/Fluctuation. The length of tire that an 
end-use task can be eite- reduced or halted rust be matched with the 
variability and reliability of the technology's output. Again. storage
 
systems can help correct a match that is not exact. 
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TABLE V-3
 

POTENTIAL LOCAL ENERGY TECHNOLOGIES & STRATEGIES & FORM OF ENERGY OUTPUT
 

TECHNOLOGY
 

1. Energy Conservation Strategies
 

a. Energy Storage .............................. 


b. Stoves (earth & metal)
 
Cookers (pressure).......................... 


c. Passive solar building design
 
(houses, greenhouses) ....................... 


2. Indirect Renewable Energy ...................... 

Production Strategies 


a. Improved forest management 


b. Tree planting
 

c. Non-wood crop planting and
 
harvesting
 

3. Direct Renewable Energy Production or
 
or Conversion Technologies 

a. Solar cells ................................. 


b. Flat plate solar collectors ................. 


Thermal (mechanical, electrical)
 

Thermal
 

Thermal
 

These are indirect in that they
 
must be further converted, ex
cept in the case of direct
 
biomass combustion
 

electrical
 

heat (water or air)
 

c. Concentrating solar collectors .............. heat (liquids or steam)
 

d. Box and tent collectors ..................... 


e. Solar stirling engines ...................... 


f. Solar rankling engines ...................... 


g. Geothermal .................................. 


i. Wind-mechanical ............................. 


j. Wind-electrical ............................. 


k. Hydro-electrical ................................ 


1. Hydro-kinetic............................... 

m. Hydraulic ram ............................... 


n. Biogas (methane) 


o. Methanol Bio Conversions 


p. Ethanel 

q. Draft animals
 

heat (water or air)
 

mechanical, electrical
 

mechanical, electrical
 

heat (steam)
 

mechanical
 

electrical
 

electrical
 

kinetic
 
kinetic 

combustible gas and
 

liquid fuels
 

kinetic, biomass
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A technology profile which will be needed in the rest of the feasibility
 

Planners will
decision-making steps should also result from this analysis. 


have identified particularly weak data elements on which more data gathering
 

or analysis will be required before a final ecision 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
 

convillage, measurements of this sort may have to be made before a final 


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
 

Once it is shown that certain technology
seem to be technically feasible. 


applications are technically feasible, the next step is to determine their
 

economic feasibility or performance. The following questions need to be
 

answered:
 

9 	 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?
 

Will the costs and benefits be reasonable from the perspective of
* 

as for the society or national economy
private investors, as well 


whose interests are represented by the institutions that will
 

attempt to introduce the new technology?
 

To properly carry out these analyses, the analyst team Itast include at least
 

one well trained economist capable of capturing the pecLliarities that a
 

an
particular village might have in relation to the parameters to use in 


economic and financial analysis.
 

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

be compared to the expected costs. This sr.all task contains a number of
 

the 	procedure is implemented; e.g.,
difficulties that may appear only as 
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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. Inother words, future benefits or costs
 

must be discounted if they are to be compared with current benefits and costs.
 

Theref.'re, 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 retu-n. They both apply to financi. -.,deconomic
 

analyses. Net present value is simply the present value of the benefits minus
 

the present value of the corts. If the value of the benefits exceeds the v.ue
 

of the costs, then the investment may be worthwhile. Internal rate of return
 

is the discount rate that giveS d net present value of zero for the investment
 

by equating the present value of the benefits to the present value of the
 

costs. Inthe following paragraphs PCI discusses the application of these
 

approaches to the analysis of energy technology options.
 

Inundertaking an economic analysis, itwill also be important for analyst.; 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. Compari'g and Ranking Investments
 

An internal rate of return is the proper tool if a group of investments is to
 

be ranked. Ifbudget 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 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, bu~t 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 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 might 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.
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practice, this rate is likely to vary widely, even within a given area. World
 

Bank data show that inmost 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 isexpected, 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.
 

Inmany cases itwill 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 analysis 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. Ifthe 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.
 

To adjust for inflation use the equation:
 

I + n (l + r) (I+ i)
 

where:
 

n = nominal or adjusted rate
 
r = real estate
 
i = 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 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 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 fMisicuni and San Jacinto
 
multipurpose project.
 

Practical Concepts Incorporated 



V-12
 

and costs in an economic ana'ysis 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 downwar(
 

again. In practice, it is difficult to calculate this rate following the pro

cedure outlined 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 avoidan(
 

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 servic(
 

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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Ifthe 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 inan area
 

can also increase activities that transport goods to and from the area. In
 

practice, the measurement of such secondary effects isa 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 would 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, itwill 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 for evaluating project
 

interventions comparing alternative investments. Itcan 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 Cc 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:
 

9 	 Does the socio-cultural system of the community manifest features
 
th-.t would be more likely to fd'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 sitiation 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
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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 PCI's inalytic approach to socio-cultural analysis. All of the assumptions
 

derive f,-3m a view that "feasibility" must be assessed in a holistic ay, i.e.,
 

context can,,ot 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 level, will be carried out in the appropriate language(s).
 

To obtain accurate survey data and reasonable responses to proj'ct actions
 

participants must 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 nn-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,
 

the feasibility of a successful project will be significantly lower if these
 

assumptions about th- cn"io-cultural interaction of interviewers and local
 

itopulation are no-c 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
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rather than incre3sing social and economic dependences at all societal
 

l~vels. 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 :!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.) ;nhibit 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 energy projects in Bolivia: (1)a
 

socio-cultural feasibility analysis must be based on site-specific 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 fcasibility 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 below. Examination of this continuum of community t,oes in ligh: cf a
 

reparticular kind of project--technology level and type, organizational 


quirements, economics, etc.--enables planners and analysts to divide the con

tinuum into three sections, e.g., "pre-threshold", "threshold", and "post

threshold".
 

The pre-threshold communities would be those whose socio-cultural and economic
 

characteristics do not match criticalproject 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
 

arid Ahich couid initiate and sustain nroject costs and activities. However,
 

one might expect that post-threshold communities are already 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-electrfied 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 intheir feasibility judgment after describ

ing the characteristics of a community.
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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 artlysis, but are the most important ones
 

for assessing the feasibility of energy projects in rural Bolivia.
 

* 	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, 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 2xternal 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.
 

* 	Level of education and of intellectual openness. This parameter is
 
less significant than organizational capacity for screening commun
ities, 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.
 

s 	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.
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9 Type and effect of social diversity. Four types of social diversity
 
They are based
are distinguishable in the rural Bolivian context. 


on: (1) Differences in religion (Protestant versus Catholic); (2)
 
status
ethnic differences; (3) differences in wealth (and social 


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
 

tie worst of circumstances, diversity may be a cause of active con

flict in a community. In these cases, the introduction of projects
 
On 	the other
may exacerbate conflict and make success doubtful. 


hand, diversity sometimes offers the opportunity to work with a sub

population in c way that leads to wider benefits and future possi

bilities for other groups.
 

# In carrying out a 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
 
Information from
the level of communication or conflict among groups. 


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
 

P 
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to 	constitute a significant problem in rural Bolivia. However, pre
ferences may cause serious difficulties.
 

e 	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 conunity 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 aniong some members of a community that
 
physical/manual labor is beneath their station in life.
 

s Marketing habits, existing constraints to marketing and market demand.
 
In projects aimed at increasing production of marketable comnrodities,
 
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
 

Practical Concepts Incorporated 



Variables 

of Energy 

Project 


End- 1.
 
Use 2.
 
Changes
 

3.
 
4.
 

etc.
 
n_ 

C) Technology
9 Require-
M ments 1. 
0 

2.
 
5
 o etc. 

0 Information 
a & Training 

0. 1o 

2.
 

etc.
 

Activity
 
Patterns
 

1.
 

2.
 

etc.
 

Key: 


TABLE V-4: CROSS-IMPA(" MATRIX FOR SOCIO-CULTURAL IMPACTS OF ENERGY PROJECTS
 

1. 2. 3. 4. 5. 6. 7. 8.-
Wealth Female Regional 

Employment 
Level 

Division 
of Labor 

In & Out 
Migration 

Dif.'eren-
tiation 

Depen-
dency 

Depen-
dency Health Nutrition 

9. 10. 

Social 
Conflict Other 

Reading across form each energy ,ariable, indicate for each socio-cultural
 
variable a positive (+), neutral (0), or negative (-)quality of impast.
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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 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, 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 cormnunity. 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 judgiants using the matrix:
 

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

Item 2. Impact on the division of labor ismost important if itmeans
 
an increase in the share of work done by a particular segment
 
of the population (e.g., women and children) 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 inwealth differentiation would be negative.
 

Item 5. 	Greater dependency of wom~en on men for livelihood and security
 
would be negative.
 

Item 6. 	Increased dependency rn 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.
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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 er 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:
 

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

# 	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 chang s that may oc
cur due to an energy project intervention. The following matrix (Figure V-l)
 

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.
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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.
 

Impact Areas
 
Technology 

Caused Animal,
 
Change Aquatic Water Water Air Soil
 

Life Quality Availability Vegetation Quality Quantity
Element 


1. 

2. 

3. 

etc.
 

FIGURE V-l: ENVIRONMENTAL IMPACT MATRIX
 

For example, if the energy project under consideration is a wind water pump

ing system thit 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 be:
 

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

2. A windmill 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 knowledge, 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
 

Drobable 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 
Energy Source 

Gross Energy 
Production 

Energy 
Exports 

Internal Energy 
Consumption 

Oil 27.0% (a) 28.1% 54.9% 
Natural Gas 61.8% (b) 71.9% 8.6% 
Bottled (LPG) Gas 
Hydroelectricity 

0.9% 
1.6% 

0% 
0% 

3.2% 
4.4% 

Wood 6.0% 0% 19.6% 
Bagasse 2.7% 0% 9.3% 

Total 	 100% 100% 100%
 

(a) Since 1977 Bolivia's oil 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 Balance prepared by the Ministry of
 
Energy and Hydrocarbons.
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B. Internal Energy Consumption by Typean Economic Sector
 

Direct Trans- In- I I I 
Energy Source portation dustry Domestic min'nj Misc. Total 

Oil 64.5% (a) 24.4% 11.l% (b) 	 - 100% 
- 100%Natural Gas - 100.0% -

Bottled (LPG)
 
Gas - 100.0% 	 - - 100% 

Electricity(c) - 24.6% 23.7% (d) 40.0% 11.7 100% 
Wood 7.3% 92.7% (e) - - 1009 
Bagasse - 100.0% - - - 100% 

Total 36.2% 30.4% 30.4", 2.3t 0.7% 100%
 

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

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

(c) 	Includes all Clectricity sold cormiercially 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 lar(
 
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 dal
 

'
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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 soirce.
 

Bolivias basic energy problem is continued dependence on rapidly depleting
 

oil reserves (for gasoline, diesel and kerosene) when natural gas and fairly
 

well distributed reneiwable resources--such as hydro, solar, wood, etc.--are
 

muc. more abundant. In 1977 almost 55'. of the internal commercial energy 

requirements were supplied by natural gas and 4.4' by hydroelectricity. Firm 

data are unavailable, bt' it is believed that the dependence on oil is worse 

now than then. 

If the current use trends are allowed to continue, Bolivia will soon become 

a net importer of oil and a competitor with other LDCs and the industrial 

nations torthe limited arm.ount of Gil 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, togethcr with higher transporta

tion costs, will also ;eriously -*ggravdte energy problei, s of the rucal sector. 

Many rural con-,iunities ?nd individuals who use diesel and gasoline to generate 

electricity, pump ater, cultivate land, drive saw mills, etc. will have to 

turn back the develop::-crit clock by limiting their operations or" by simply 

turning off their machines. Many indi'idualr who have to depend on kerosene 

for heating, cooking, and lighting will have to go back to the use of woo,2, dung,
 

candles or see energy consume an ever-increasing share of their income.
 

The expected move bacl: to the use of the traditional energy sources will cause 

more environ:; ental degradation, especially accelerated consumption of natural
 

forests, which is already a prublem in some parts of Bolivia. At the world
 

level, forests have shrunk at an estimated 15' between 1963 and 1973, and the 

trend continues unabated.
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Bolivia's comiercial energy needs are likely to increase exponentially as
 

its growth leads 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 plans.
 

To attend the needs of the urban centers and nearby 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 large rural
 

areas and numerous rural towns and communities that are too remote to be conni
 

ed to national natural gas and electric grids. It is to those areas and the
 

need- of the rural sector that the majority cf AID's attention and resources
 

for energy should be directed.
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PLACES VISITED AND INDIVIDUALS CONTACTED IN THE GOVERNMENT OF BOLIVIA
 

Major Activities and Persons Contacted During Consultancy
 

A. January 14 to January 19
 

1. 	Briefing with USAID officials.
 

2. 	Outlined scope of work.
 

3. 	Identified and interviewed priority people in GOB
 

4. 	Set up schedule of field trip and organized logistics
 

5. 	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.
 

2. 	1/22--visited with community leaders and some farmers in Redencion.
 
Then went to Mojecoy- where we had a community meeting, visited
 
some community leaders, farmers, and several households. Returned
 
to Redencion for a conmunity meeting and visit to cooperative.
 

3. 	1/23--further discussion with CESSA in Sucre. Traveled to Santa
 
Cruz, met with CORDECRUZ and CRE personnel.
 

4. 	1/24--visited community of Achir3s, talked with farmers and commu
nity people, and visited several households. 

5. 	1/25--visited community of Yapacani and talked with farmers.
 

6. 	1/28--visited Tahari (Aymara Village) on Altiplano and village of
 
Compi next to Lake Titicaca, telked to f3rmers and villages and
 
visited household.
 

C. January 29 to February 5
 

1. 	Prepared final report
 

2. 	Consulted with GOB officials
 

3. 	Debriefing with USAID officials
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Persons Contacted 

Nombres y Apellidos Ocupacion Institution 

LA PAZ 

Ing. Ricardo Maldonado V. Director Ejecutivo INER 

Ing. Lucio Saal Morales Ing. Electricista INER 

SUCRE 

Ing. Aramando Lara Gerente General CESSA 

Ing. Eduardo Majon Superintendente CESSA 

Sr. Rene Zarate Relacionador Publico CESSA 

SANTA CRUZ 

Sr. Adalid Rivero Retor Director Comunicaciones CRE 

Ing. Ernesto Lichtenstein Jefe Electrificacion CORDE CRUZ 

Ing. Ebert Cruz Ing. Electricista CORDE CRUZ 

Lic. Javier Mendez P. Jefe Vto. Promocion CORDE CRUZ 

Lic. Jesus Bolivar Plaiificados CORDE CRUZ 

Sr. Rolando Fernandez Tecnico Electricista CORDE CRUZ 

Ing. Edgar Montero Q. Jefe Dto. Hidraulica CORDE CRU7 

Ing. David Pacheco Roman Jefe Unidad Proyecto CORr. CRuZ 

Ing. Elfio Cabrera Dto. Hidrogeologia CORDL CRUZ 
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MATCHING KEY ENERGY NEEDS WITH POSSIBLE ENERGY
 
TECHNOLOGIES IN THE THREE VILLAGES VISITED BY THE PCI 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 poss.ble 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
 

Lf the residents arL 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 ismild. The major crop produced iswheat, which is 

produced for commercial as well as subsistence purposes. Local farmers also 

produce some maize, potatoes, peaches, and grapes. They say they could grow 

anything ifthey had enough water. (Small peach and grape orchards are wa

tered by hand.) They also keep some cattle, pasturing them in the valleys 

below the plateau. 

Water isone of the main preoccupations of the residents of Redencion.
 

There are shallow wells (4to 5 meters) with a limited water supply. They
 

have tried deeper wellsand say that they find some water at about2Ometers
 

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, isabout 40 knl 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. Tw1o windmills are visible in Redencion, 

but apparently neither does anythiiig 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 itmay
 

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 inSucre.
 

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,
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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 fanily 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
 

p(r 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 iscurrently $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, itwas 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 inQuechua, 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 collectivp work: Building the school 

and hospital and working on a large road improvement project.
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The two most apparent needs felt by people in terms of energy use were:
 

o Water for irrigation, 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: Mojocoyd (about 170 km from Sucre)
 

Mojocoya isabout ten km from Redencion. It is an old community with a very
 
different feel from Redencion. The population isabout 600, and apparently
 

everyone engages in some agriculture. There is a school, a church (no residei
 

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, inSucre
 

As in Redencion, the major crop inMojocoya iswheat. Each person cultivates
 

we were told, five to ten hectares of land. Incontrast to Redencion, folks
 

here said they harvest from 15 to 20 quintales per hectare. They also pro
duce maize, potatoes, and some 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 (Hydrologist) 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 briig 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 firewood (and 

apparently sometimes with charcoal), some of which is gathered locilv arl 

some of which is purchased. They also bake bread in wood-fired ove.is, about 

twice a week. The stoves are simply open fires, built on a brick platfcrn
 

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 inthe 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 inMojocoya 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 stills
 

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

of wood a month, at the rate of $b2,OO0 for a truckload. In addition to
 

costs for firewood, ,niel de cana, and apparently in some casz=s, hired labor,
 

the distilleries pay the state a Lax quoted to us as $b7,000 a month. One
 

man said his net gain per nioith from his distillery isabout $b2,000
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Folks say that there is not much wind (the village is in 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, thc 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 thp
 
same as in Redencion. However, in-depth analysis might well shed light on
 

quite a few more possibilities.
 

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

Achiras is along one of the 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 iousehold: (maybe 400 people). Almost all of the residents work
 
inagriculture, 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 small maize mill in the
 
village, but when the owner died, it was removed.
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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 arc ir,igated.
 

One person pointed out that if they could irrigate potatoes, they %ould grow
 

them cotiiuously during the year. The river does not see 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 maQL 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 prcrlems and options.
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Others
 

In addition to the three Lommunities 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 rrrot 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 before marketing them. 

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 $b15,000). The
 
farmer we interviewed was very annoyed about not having electricity when 

his neighbors do.
 

The coninunity 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 attri:,utes this to their coming from different places. 
There ace no authorities. 

Cooking is done both with gas and with firewood.
 

Rice, peanuts, etc. are marketed through middlemen frG.n. Santa '.uz. No
 

fertilizers are used in farmi ig,but stubble is burned.
 

The data gathered here did not uncover an imirjediate needs/resource match. 

c CPractical Concepts Incorporated 



4-9
 

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 (dnd probably quinoa).
 

Manure is used only on the potatoes. Cooking is done with cow dung. After
 

it is burned, the ash -isused on the fields. lhe 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 serio'_ contamination, given a
 

shallow water table).
 

Compi is another 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 \illage is politically organized. There
 

was strong wind when we visited, and they say there is most of the time.
 

Water for ir igation is in short supply and is needed 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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ENERGY SURVEY INSTRUMENT: SPANISH VERSION
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Entrevistador
 

Fecha
 

Lugar
 

N? de entrevista
 

ENCUESTA DE ENERGIA EN EL SECTOR RURAL DE BOLIVIA
 

CUESTIONARIO
 

PRIMERA ETAPA
 

Primera Etapa de la Encuesta: Entrevista con una de las autoridades 
del pueblo. Expliquele a 61 el prop6sito y el plan general de traba
jo de la encuesta. Expliquc tambi6n que las primeras preguntas que 
Ud. va a hacerle tienen el prop6sito do poder decidir el niumero de 
entrevistas que se van a realizar. Entonces siga a las preguntas: 

1-1. IOCmo se llama Ud.? 

1-2. LCu'l es su cargo en la comunidad? 

1-3. jCu5l es la autoridad maxima de la comunidad?
 

1-4. tQu6 otras autoridades existen en la comunidad?
 

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

1-5. JQue tipo de organizaciones existen en la comunidad?
 

(cooperativas, clubes, asociaciones de padres, asociaci6n de evang6
licos, sindicato agrario, sistema de riego, etc.)
 

1-6. jCuantas familias viven en esta comunidad?
 

(El entrevistador debe observar si algunos miem'ros de ]a comunidad se
 
identifican por alg6n otro aspecto, tal como pertenencia a una coope
rativa, o vecindad al pueblo, o si residen en el pueblo s6lo una parte
 
del afio)
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1-7. 	 lExisten familias que pertenecen a la comunidad pero viven en las cer
canlas del pueblo o residen en el pueblo s6lo parte del afio?
 

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

1-7a. ZCuantas son?
 

1-8. Del total de las familias, Ique proporci6n perteneLc a otra rcligi6n
 
que no sea la cat'lica?
 

1-9. 	 IDe todas las familias, Ique proporci6n de los jefes de familia no ha
blan castellano como 
idioma principal?
 

1-10. ilay una escuela en el pueblo?
 

1-11. LCu-ntos maestros hay en 
la escuela?
 

1-12. ICua'ntos cursos tiene la escuela?
 

InformL a la autoridad que Ud. quisiera hablar m5s con 61 y las demos
 
autoridades y lideres y haga una cita para encontrarse con ellcs mas
 
tarde ese d'a o el dia siguiente.
 

Usando los datos de las preguntas 1-1 a 1-12, seleccione el tipo de
 
muestra que se necesita. Tambien, haga notas sobre sus prinieras im
presiones de la coinunidad y de la autoridad.
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le entrevista
 

SEGUhDA ETAPA
 

Segunda Etapa de la Encuesta: Entreviste otra vez a las autoridades y
 
lideres del pueblo. Expliqueles otra vez el prop6sito de la encuesta.
 
Expllqueles el plan de ciabajo, incluyendo el tamafio do la muestra y
 
las caracterlsticas ms importantes do la muestra y tipos de preguntas.
 
p~dales quo ellos le hagan conocer algunas casas y oficinas do organi
zaciones (scg'n las caracteristicas de la muestra) donde Ud. puede em
pezar el trabajo. Tambi~n pldales quo ellos informen a la gente de la
 
encuesta y animen a la gente a colaborar. (En algunos lugares, tal vez
 
Ud. va a tener quo pedir a una autoridad le acompane a las entrevistas).
 
Entonces, siga a las preguntas: 

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

2-1. JC6mo se llama y cual es su cargo en la comunidad? 

Familias
 

2-2. jCuantas familias viven en esta comunidad? 

2-3. lExisten familias que pertenecen a la comunidad pero viven en las cerca
n~as del pueblo o residen en el pueblo s6lo parte del afio? 

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

2-3a. jCu5ntos son?
 

2-4. Si incluimos al total de las familias, cucntas personas (adultos y ni
fos) pertenecen a la poblaci6n de la comunidad?
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2-5. 	 De todas estas familias, Iqug proporci6n pertenece a otra religi6n que
 
no sea la cat6lica?
 

2-6 	 De todas las familias, Iqu6 proporcion de los jefes de familia no hablan
 
castellano como su idioma principal?
 

2-7. 	 LQu' idiomna hablan estos jefes de familia?
 

2-8. 	 LQu' proporci6n de los miembros de la comunidad trabaja ocasionalmente
 
fuera de la comunidad?
 

Escuelas
 

2-9. jHay escuela en la comunidad?
 

(Si hay mas de una escuela, repita 2-10 a 2-12 para cada una)
 

2-10. ICuantos maestros hay en la escuela?
 

2-11. jCuantos cursos tiene la escuela?
 

2-12. jCuantos nifos de la comunidad asisten a la escuela?
 

2-13. 	 tQu' proporci6n de los adultos de la comunidad (mayores de 15 afios) sa
ben leer y escribir?
 

Viento
 

2-14. LWuAles son los meses de mas viento?
 

2-15. tEs muy fuerte el viento en esos meses?
 

2-16. lVaria mucho el viento durante el dia?
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Rios
 

2-17. ZHay r'os pr6ximos al pueblo?
 

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

2-18. 	 !Qug r'os son? (Anote en el Cuadro 2-A. Pregunte 2-19 a 2-23 para
 
cada r'o listado, siguiendo r~o por rio)
 

CUADRO 2-A: RICS
 

fAncho
_ _ 	 en Corriente 
Nombre Tiene agua Ieses Meses Heses de fleses Meses de Distancia
 
del rio todo el ano secos secos illuvias secos lluvias del pueblo
 

_ _ _ _ _ _ _ _ _ 

2-19. ITiene agua todo el afo el rio? (Anote en el Cuadro 2-A) 

2-20. jEn que meses no tiene agua? (Anote en el Cuadro 2-A) 

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

2-22. jCorre mucho el agua en meses secos? jEn meses de lluvias? (Anote 
en el Cuadro 2-A) 

2-23. JA que distancia queda del pueblo? (Anote en el Cuadro 2-A) 

Pozos 

2-24. tHay pozos de agua en el pueblo? 

2-25. JA qu6 profundidad est5 el agua en la 6poca de lluvias? 

2-26. JA que profundidad esta el agua en la 6poca seca? 
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Viajes
 

2-27. ZCual es el pueblo importante ma's proximo?
 

2-28. lEn que se va a ese pueblo?
 

2-29. 1,v cuanto tiempo se llega en la 'poca de lluvias?
 

2-30. jEn cuanto tiempo se ilega en lo epoca seca?
 

Organizaciones
 

2-31 	 zQue tipo de organizaciones existe en 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 N6rmero de Cuantos miembros jEs Equipos y bienes 
organizaci6n los miembros de la Directiva activa? que posee 

2-32. jCugntas familias o personas pertenecen a esta organizaci6n? (Anote 
en el Cuadro 2-B) 

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

2-34. jEs una organizaci6n activa? (Anote en el Cuadro 2-B) 

2-35. ZQue equipos o bienes posee esta organizaci6n? (Tractores, maquinas, 
camiones, bienes para vender en una tienda. Anote en el Cuadro 2-B) 

2-36. De estas organizaciones, jcual es la mas importante? 
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Comunidad
 

2-37. ITiene la comunidad tierras de propiedad comunal?
 

2-38. 	 ZEn que se utilizan estas tierras? (pastoreo, monte, bosque, etc.)
 

.-39. 	 jSe re'nen las personas de la comunidad para realizar algt'n trabajo
 
comunitario? (apertura de caminos, coustrucci6n de escuelas, etc.)
 

2-40. 	 jCual ha sido el caso mas reciente?
 

2-41. 	 jHace cuaito tiempo fue este caso?
 

Trabajos
 

2-42. 	 jEn qu' trabajan los miembros de la comunidad fuera de su granja?
 
(An6telas en el Cuadro 2-C, de la siguiente pagina. Pregunte 2-43
 
a 2-44 para cada tipo de trabajo anotado)
 

2-43. 	 jQue salario se paga (o que ganancia se recibe) en este trabajo?
 
(Anote en el Cuadro 2-C, de la siguientc p5gina)
 

2-44. 	 LCuantas 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 I Salario o Ganancia N'mero de Personas 
por Tiempo que Trabajan 
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Productos Agricolas
 

2-45. JQu' productos agricolas 
(Anote en el Cuadro 2-D. 
uno por uno) 

y de animales se produce en 
Pregunte 2-46 y 2-47 para c

la comunidad? 
ada producto, 

2-46. ZD6nde venden estos produ
Anote en el cuadro 2-D) 

ctos? (en la granja, en la comunidad, etc. 

2-47. !A que precio lo venden? (Anote on el Cuadro 2-D) 

CUADRO 2-D: PRODUCTOS AGRICOLAS 

Tipo de Producto Lugar de Venta Precio por Unidad
 

I C_ _ _ __ ___ _ _ _ _t_ 

1 1 
_ 

S__ i 
I
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Industrias, Negocios e Instituciones
 

2-48. JQue tipo de talleres, molinos, industrias, mecanicas y artesanlas
 
hay en la comunidad? jCu5ntos hay de cada tipo? (Liste)
 

Tipo Numero
 

2-49. 	 tQue tipo de tiendas, restaurantes, pensiones y hoteles hay en la comu
nidad? ZCuantos hay de cada tipo? (Liste)
 

Tipo 	 Ntmero
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2-50. 	 4Que tipo dc oficinas del gobierno o de instituciones (incluyendo igle

sias, cooperativas, policia, posta sanitaria, etc.) hay en la misma
 

comunidad? jCu~ntos hay de cada tipo? (Liste)
 

Tipo 	 Numcro
 

2-51. 	 LHay una oficina dc telgrafos o tel~fono o radiocornunicaciones en la
 

comunidad? (Si dice si, sigue con 2-52 a 2-54)
 

2-52. 	 jDe d6nde saca la eloctricidad para el telggrafo, etc.?
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2-53. ICuanto se gasta en la electri,idad para el tel6grafo, etc.?
 

2-54. LFunciona todo el aio?
 

Vehiculos
 

2-55. LQu6 tipo de veh~culos pertenecen a personas u organizaciones de la
 
comunidad? jCuntos hay de cada tipo? (Liste)
 

Tipo N~mero
 

Electriciead
 

2-56. jHay electricidid en la comunidad?
 

2-57. LCuantos generadores de motor diesel hay?
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2-57a. LQuienes son los duefios? (Liste)
 

2-58. jCuantos generadores de motor de gasolina hay?
 

2-58a. IQui'nes son los duenos? (Liste)
 

2-59. jCu~ntos molinos (bombas) de viento hay?
 

2-59a. LQuignes son los duenos? (Liste)
 

2-60. ZCuantos generadores hidroelectricos hay?
 

2-60a. lQuienes son los duefios? (Liste)
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Refrigeradores
 

2-61. ICuantos refrigeradores hay en la comunidad?
 

2-62. !Cuantos de '3tos son de instituciones y curies?
 

2-63. 4Cuantos son particulares y a quien pertenecen?
 

Ya se ha completado la segunda etapa, Pida que alguna autoridad le
 
haga conocer un poco de la comunidad (por ejemplo, los 1mites, d6nde
 
quedan las oficinas, escuelas, tiendas, etc.), y/o le presente a al

gap-j familias que ca a entrevistar. Aviseles a las autoridades que
 
quiere reunirse con ellos otra vez despues de hacer las demos entre

vistas. Si parece necesario, segin los datos de la segunda etapa, ajus

te la muestra.
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cha 

gar 

de entrevista _____________ 
____________-TERCERA ETAPA 

Tercera Etapa de la Encuesta - Parte 3-a: Debe obtener usted datos
 
de familia y de uso dom6stico de cnergla. Los datos sobre el uso
 
dom~stico de energla se deben conseguir de la seiora o ama de casa.
 
Los datos de fanilia se deben conseguir del jefe de familia, con la
 
seora presente (si ella no es el jefe de familia). Se puede hacer
 
la entrevista de la parte 3-b (agricultura) antes o despu6s de est.
 
parte.
 

Cuando se empieza la entrevista en ]a casa (sea 3-a 6 3-b), se debe
 
explicar el prop6sito de la encuesta, los tipos de preguntas que se
 

van a hacer y a qui6n quier hacer los diferentes tipos de preguntas.
 

En ning'n 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.
 

3-a-1. jC6mo se llama el jefe de familia?
 

Cocina - General
 

3-a-2. JC6mo cocinan Uds.?
 

3-a-3. A veces Lcocinan Uds. en otra manera?
 

LCual es?
 

3-a-4. ZD6nde est5 ubicada la cocina?
 

(El entrevistador debe pedir vet la cocina. Si se le permite verla
 

el puede contestar 3-a-6 por simple observaci6n). Si la cocina no
 
es de kerosene o gas, pregunte 3-a-5 y 3-a-6, u observe).
 

3-a-5. jDe que esta hecha su cocina?
 

3-a-u. IA qu6 altura del piso esta la comida cuando estg cocinando?
 

3-a-7. LQuien cocina todos los dias?
 

3-a-8. ZCuantas veces al d~a cocina?
 

3-a-9. LCuantas horas est' cociriando cada comida?
 

3-a-10. Las ollas que usa para cocinar, Ison de barro o de fierro? (Describa
 
los tipos de ollas que menciona o que se pueden vet)
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3-a-1l. 	 LVarfa Ud. el modo de cocinar seg'n el tipo de comida o la 6poca del
 
afio?
 

(Si dice si, pregunte 3-a-11a.)
 

3-a-fla. LC6mo varta? 
 (Describa)
 

3-a-12. *Hace hervir el agua para beber o calienta el agua para ba~iarse, o
 
hierve el agua para otro uso 
(uso fiera de la comida)?
 

3-a-13. 	LTiene Ud. 
un horno?
 

3-a-14. LQue 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, Zcuanto tiempo le dura una garrafa de gas?
 
(Obtenga la respuesta en d'as)
 

3-a-16. LD6nde compra el gas?
 

3-a-17. ICuanto cuesta 
la garrafa?
 

3-a-18. LEs 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, Icugntos litros o botellas usa cada semana?
 

3-a-20. 	LD6nde compra el kerosene?
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3-a-21. ICuanto cuesta (por litro o botella u otra unidad)
 

3-a-22. jEs fMcil de obtener?
 

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

(ara los que cocinan con lefia, primero pregunte 3-a-23 y 3-a-24; despues
 

contin~ie 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. jCompra o recoge la lefia/rcsiduos que usa para cocinar cihornear?
 

3-a-24. ICuanta lcia/residuos emp]ea Ud. por semana? (Espccificar la unidad)
 

3-a-25. jDe qui'n compra la lea/residuos?
 

3-a-26. ICuanto cuesta cada (unidad) la lefia?
 

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

3-a-27. jEs fMcil de obtener?
 

3-a-28. ZQuien recoge la lefia/residuos?
 

3-a-29. ZCuanto tiempo emplea recogiendo lefia/residuos cada dia o semana?
 

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

3-a-31. jQue tipo do lejia/residuos es? (Arboles, ramas, ramitas, hojas, paja,
 

mazorca, bagazo)
 

3-a-32. jSe puede recoger lena todo el afio?
 

(Si la respuesta es no,icu~ndo no se puede?)
 

3-a-33. ZSe consigue suficiente lefia/residuos por todo el afio?
 

Cocina --Guano
 

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

3-a-34. jDe qu' clase de animales es el guano?
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3-a-35. LDe cuantos animales es el guano?
 

3-a-36. LLe alcanza tambien el guano de estos animales para usarlo como abono?
 

3-a-37. jQu6 proporci6n emplea como fertilizante?
 

3-a-38. !Quien recoge y amontona el guano?
 

3-a-39. ICuanto tiempo emplea esta persona por dia o I.;- semana recogiendo est
 

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

3-a-41. LA que precio?
 

3-a-42. LQu6 cantidad de guano se necesita para cocinar una comida?
 
(Describa la unidad)
 

Cocina - Carb6n
 

(Para los que cocinan con carb6n, haga las preguntas 3-a-43 a 3-a-46)
 

3-a-43. ICuanto carb6n usa por dia o por semana? (Especificar unidad)
 

3-a-44. jD6nde compra el carb6n?
 

3-a-45. ZCuanto cuesta una (unidad) de carb6n?
 

3-a-46. jSe consigue el carb6n facilmente?
 

Luz
 

3-a-47. LCon que se alumbra prr la noche?
 

3-a-48. jPor cu~ntas horas?
 

(Si usan l'mpara o mechero a kerosene, haga las preguntas 3-a-49 a 3-a

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

3-a-50. jDe d6nde consigue el kerosene?
 

3-a-51. ICu'nto cuesta? (Por unidad)
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3-a-52. jSe consigue el kerosene facilmente?
 

(Si usan l5mpara de gas, haga las preguntas 3-a-53 a 3-a-56)
 

3-a-53. ICuantos dias dura una garrafa de gas?
 

3-a-54. ZD6nde compra el gas?
 

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

3-a-56. jSe consigue facilmente?
 

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

3-a-57. jUsa velas de esperma o de sebo?
 

3-a-58. LCuantas velas usa pot semana?
 

3-a-59. ID6ride compra las velas?
 

3-a-60. ICuanto cuestan (por unidad)?
 

3-a-61. ZSon faciles de conseguir?
 

(Si ellos usan electricidad, haga ]as preguntas 3-a-62 a 3-a-66)
 

3-a-62. ICuantas horas al dfa tiene corriente el6ctrica?
 

3-a-63. LCugntos focos de luz tiene?
 

3-a-64. ITiene medidor?
 

3-a-65. jCu5nto paga por mes?
 

3-a-66. ICuantos dlas al mes no tiene corriente el6ctrica?
 

Calefacci6n
 

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

3-a-68. jEn que 'poca del afio usa la calefacci6n?
 

3-a-69. jQu' combustible usa?
 

3-a-70. jCu~nto combustible para calefacci6n usa por semana?
 

3-a-71. ZDe d6nde consigue este combustible?
 

3-a-72. 1Cu~nto cuesta (por unidad)?
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Agua 

3-a-73. 	jDe d6nde consigue el agua para uso en la casa (incluyendo para co
cinar, bafiarse, 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. jTiene agua todo el afio? (Anote en el Cuadro 3-a-A)
 

3-a-75. LEn que meses no tiene agua de esta fuente? (Anote en el Cuadro 3-a-A)
 

3-a-76. ZA qu6 distancia de la casa est'? (AnoLe en el Cuadro 3-a-A)
 

3-a-77. jC6mo transporta el agua? (Anote en el Cuadro 3-a-A)
 

3-a-78. 	jQuien recoge el agua (qui6n de la familia)? (Anote en el Cuadro 3-a-A)
 

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

3-a-80 	ZCon qu' proposito usa usted esta agua? (Anote en el Cuadro 3-a-A)
 

3-a-81. 	jQu' cantidad de agua de esta fuente usa cada dla? (Anote en el Cua
dro 3-a-A)
 

(El entrevistador debe describir la unidad de agua usada)
 

3-a-82. jEsta fuente es de propiedad privada? (Anote en el Cuadro 3-a-A)
 

(Si dice sT, continue)
 

3-a-83. ICugnto paga usted (por unidad o perlodo de tiempo)? (Anote en el Cuadro
 

3-a-84. jSe encuentra con los vecinos para conversar cuando va a recoger el
 
agua o a lavar ropa?
 

Molienda
 

3-a-85. jQu6 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. jC6mo lo muele? (Anote en el Cuadro 3-a-B)
 

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

3-a-87. JA qu' distancia de la casa?- (Anote en el Cuadro 3-a-B)
 

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

3-a-89. 	jCunto le cobra el propietario del molino (por unidad)? (Anote en
 
el Cuadro 3-a-B)
 

3-a-90. 	ICuantas horas por d~a o sc.mana emplea usted en moler o transportar
 
el grano al molino? (Anote en el Cuadro 3-a-B)
 

3-a-91. jQuien est5 encargado de moler el grano (qui'n de los familiares)?
 
(Anote el Cuadro 3-a-B)
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CUADRO 3-a-A: AGUA DE USO ,".2STICO 

I Cugntos Es la 
Fuente Meses Distancia de Modo de Quin la viajes Uso del Cantidad fuente Cua'nto
 
3e Aguar sin Agua 

t 
la casa transporte 

1 
recoge al dia 

1 
agua al d~a privada? cuesta 

I I I I 

0. 
I _ _ _ _ _ I 

0 

C-) 
4 

__ _ __ _ _ 

I 
_ _ __ _ _ _ _ _ _ _ _ _ 

I 
__ _ _ _ _ __ _ _ _ _ _ 

0 
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O 

I 

o 
Uso del 
alimento 
molido 

Co 
ml 

CUADRO 3-a-B: MOLIENDA DE ALIMENTrOS 

A que De quien Costo de 
distancia ez el moler 

C esta el molino molino por unidad 

I 

I
1 

Horas moliendo I Quien se 
o lievando el encarga 
o ee ea
molino de moler 

U
" 

*i• 

*i 

I 

II 

I " 

,. 

I 
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Secando Alimentos
 

3-a-92. jQue alimentos tiene que secar?
 

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

3-a-93. ZC6mo los seca?
 

3-a-94. jEn qu' meses los seca?
 

3-a-95. ITiene p'rdidas de estos alimentos(o este cultivo)ctlando Ilueve?
 

3-a-96, zCu'nto pierde?
 

3-a-97. jCuSntos dias tarda en secar?
 

(Si secan los alimentos por alg'n otro medio fuera del sol, pregunte:"
 

3-a-98. jQu tipo de combustible usa para secar?
 

3-a-99. ICuanto usa de combustible ? (Unidad por tiempo)
 

3-a-100, lCuanto le cuesta el combustible (por unidad)?
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Procesamiento
 

3-a-1O1. lHace alg'in trabajo de procesamiento de alimentos'o bebidas (ej:
 

chicha, queso, azi'car, miel de cafia, chancaca. pisco, manteca,
 
etc.)? (Anote en el Cuadro 3-a-C. Contin6e listando las respues

tas a 3-a-102 en el Cuadro 3-a-C. Despu's pregunte 3-a-103 a
 

3-a-109 y 3-a-10 a 3-a-114 por cada tipo de alimento. uno por uno,
 
es
incluyendo la respuesta en 3-a-C. Si la respuesta a 3-a-107 


"no", , ponga una X bajo "precio". Si la respuesta a 3-a-10 es 
"no" ponga una X bajo "qu6 animal". Escriba la respuesta a 3-a-115 

junto con la pregunta). 

3-a-102. ZQu6 productos procc'.a? Anote en el Cuadro 3-a-C) 

3-a-103. ZC6mo los procesa? (Anote en el Cuadro 3-a-C) 

3-a-104. lQuign es el encargado de este trabajo? (Anote en el Cuadro 3-a-C) 

esto por dia, o pur semana, o por mes?3-a-05. ZCua'nto tiempo emplea en 


(Anote en el Cuadro 3-a-C)
 

3-a-106. IQue cantidad produce por dia, semana, o por mes? (Anote en el Cua
dro 3-a-C).
 

3-a-107. lVende usted este? ICual es el nombre del producto? (Anote en el Cuadro 3
 

3-a-108. ZA que precio (por unidad) lo vende usted? (Anote en el Cuadro 3-a-C)
 

3-a-109 LCuanto vende cada vez? (Anote en el Cuadro 3-a-C)
 

3-a-10. lEmplea animales o combustible en este trabajo? (Anote en el Cuadro 3-a-C)
 

3-a-ill. LQu' animales o combustible emplea? (Anote en el Cuadro 3-a-C)
 

3-a-112. jCuanto combustible o tiempo de trabajo por animal usted emplea?
 
(Anote en el Cuadro 3-a-C)
 

3-a-113. ZCu5nto cuesta el combustible o el alquiler de los animales? (Anote
 
en el Cuadro 3-a-C)
 

3-a-114. ID6nde compra el combustible? (Anote en el Cuadro 3-a-C)
 

3-a-115. ZEs fMcil de obtener el combustible o animales de alquiler?
 

Refrigeraci6n
 

3-a-116. ITiene usted un refrigerador?
 

(Si dice s:, continGe)
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CUADRO 3-a-C: PROCESAMIENTO DE ALIMENTOS 

Tipo de 

Producto 

_ _ _ 

C6mo 1o 

procesa 

___ 

I 
I 

Quien se 

encarga 

Tiempo 

empleado 

I 
i 

_ _ 

Cuinto 

producel 

I _ _ 

Precio 

de venta 

_ __ 

Cugnto 

vende 

Animales o combustible empleados 

D 
De qu6 ani-I Cunto tiempo Cugnto cuesta 

mal o com- se necesita !por tiempo 
bustible se (unidad) 
trata 

I ____ ___ 

D'nde lo 

consigue 

• I I 

01 

I __ III I 

0* 

-< 
0. 

__ _ __ 

0! 

I 

_ _ __ _ _ __ 

101 

_ _ _ 

I_' 

T 

_ __.. 

I 

I 

___ _ _ _ _ _ _ 

a

I 
_ __ __ _ 

I 

_ _I. _ _ _ _ _ _ _ _ _ _ _ _ _ 
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3-a-117. 	jPara qu6 lo usa?
 

3-a-118. ZLo usa todo el aio?
 

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

3-a-120. jQu6 combustible usa la refrigeradora? 

(Si la respuesta es gas o kerosene, continue con:) 

3-a-121. Cu~nto combustible usa (unidad por tiempo)? 

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

3-a-123. jDe d6nde consigue Ai combustible?
 

3-a-124. jSe consigue f~cilmente?
 

3-a-125. ZCompra Ud. barras de hielo?
 

(Si dice sT, continue con:)
 

3-a-126. jPara qu6 las usa?
 

3-a-127. 	jQu4 cantidad usa (unidad hielo por unidad tiempo)?
 

3-a-128. De d6nde consigue Ai hielo?
 

3-a-129, jCu5nto cuesta (por unidad)?
 

Datos Familiares
 

3-a-130. ICu~ntas 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. 	ju~ntos aios de educaci6n formal ha completado el jefe de familia?
 

3-a-132. 	LCuntas de las personas que viven en la casa trabajan fuera de la 
comunidad ocasionalmente? 
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3-a-133. ICual es el trabajo principal del jefe de familia?
 

(Si (,ce "agricultura", siga a 3-a-134; si dice otra ocupaci6n,
 
siga a 3-a-135)
 

3-a-134. 	 jQue otra ocupaci6n tiene cuando los cultivos son pocob:
 

3-a-135. 	 IRealiza tambi'n tareas agr~colas?
 

3-a-136. 	jCutles son las ocupaciones de los otros miembros adultos de la
 
familia?
 

FORMA 2
 

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

Tiene usted que repetir pregintas principales ecerca de edad, sexo,
 
ocupaci6n, etc., por cada persona. Se puede empezar preguntando:
 
(a) IQui~n es li persona mayor? ZCuanto-: ainns tiene? ZSexo? etc.,
 
y despu's continue con la persona de ma's edad o (b) pregunte a la
 
primera persona con quien usted habl6"Cugntos afios tiene Ud.?
 
ZSexo? jAios de encolaridad?, et.." y luego puede continuar con
 
el/la esposo/esposa, hijos, etc. Se quiere realizar una lista com
pleta de los micabros de la casa.
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TABLA 3-a-D: CENSO D)E LA CASA 

Fdad 	 Sexo Afio_ de Orupaci~n Oct~paci~n Trabaja fuera de la 
Sescolaridad principal secundaria comunidad ? 

S (Especifique en qua)
 

IJ1_I_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _I_ _ _ _ -____ 

I 
.__ _ _ _ _ _ _ _ _ _ _ _ _ _ -

I I 

_ I _I 

I 
i i 

I 

* 

-' 

I 

I 

I I 

I 

_ract__ _ _ _ _ _ _ _ _ _ _ _ _ _ __td/ ' ' 
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TERCERA ETAPA
 

Parte 3-b
 

Tercera Etapa de la Encuesta - Parte 3-b. Datos sobre Agricultura
 
a nivel de la familia: Se puede hacer esta parte antes de 3-a
 
(Datos familiares) si es necesario. Se deben dirigir estas pre
guntas a 	la persona principal responsable del trabajo agr'cola..
 

(Liste las respucstas a 3-b-i en el Cuadro 3-b-A, de la p5gina
 
siguiente)
 

3-b-1. 	 !Que cultivos produce Ud.? (Anote en el Cuadro 3-b-A)
 

3-a-2. 	 ZHace rotaci6n de cultivos en sus parcelas? iC6mo lo hace (des
criba la rotaci6n)?
 

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

Terrenos
 

FORMA 1
 

3-b-3. ITiene todas sus parcelas juntas?
 

(Si dice "no", contin6e con 3-b-4)
 

2-b-4. ZQu' distancia hay entre las parcelas?
 

FORMA 2
 

3-b-5. jCugntas parcelas tiene?
 

3-b-6. 	 lCual es ia exteasi6n cultivada de cada parcela? 
 (Listelas)
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CUADRO 3-b-A: CALENDARIO AGRICOLA 

Tipo de 
cultivo 

Meses y Equipo 
de Siembra 

Meses y Equipo 
de Cultivo 

Meses y Equipo 
de Cosecha 

Meses y Equipol Meses y Equipo 
se Secar, etc.' de Arar 

Tipo de 
fertili
zante 
usado 

Riego 

I I 

SI 

m I 

a 

0 
0 --

I t 

I 

(DD 

I 

a I 

1 

I o 

-o! 
t' 
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3-b-7. JA qu6 distancia estan las parcelas?
 

(Ahora continue a Ilenar el Cuadro 3-b-A. Por cada cultivo, haga
 
las misnas preguntas de 3-b-8 a 3-b-14 y escriba las respuestas en
 
3-b-A)
 

Calendario de Trabajo
 

3-b-8. jEn que'meses efect6a la siembra y con qu6 herramientas o mgquinas? 
(Anote en el Cuadro 3-b-A) 

3-b-9. jEn qu' meses y con que herranientas usted cultiva (desyerbar, surcar, 
fumigar, etc.)? (Anote en el Cuadro 3-b-A) 

3-b-l0. jEn que meses y con qu' herramientas o maquinas es recogida la co
secha? (Anote en el Cuadro 3-b-A) 

3-b-il. jEn qu- meses y con que herramientas efect6a las labores posteriores 
a la cosecha (trillar, secar, aventar, prensar caria, etc.)? (Anote 
en el Cuadro 3-b-A) 

3-b-12. jEn que-meses y con que herramientas o maquinas efectGa la prepara
ci'n (arado) de la tierra? (Anote en el Cuadro 3-b-A) 

3-b-13. jEmplea fertilizantes o abono en este cultivo? 
el Cuadro 3-b-A) 

jCugles? (Anote en 

3-b-14. ZAplica riego a este cultivo? (Anote en el Cuadro 3-b-A) 
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Mguinas 

(Para las siguientes preguntas, el entrevistadoi debe sacar la in

formaci6n del CNadro 3-b-A y repetir las preguntas como sea nece

sario. Contin~k hasta la pregunta 3-b-22, anotando cada respuesta 
en el Cuadro 3-b-B). 

("Usted dijo que emplea 
equipo de fumigar, etc.). (Repita una 

que le mencion6 anteriormente). 

". (Tractor, 
por una todas las m~quinas 

3-b-15. Hablando de 
res ,Squinas), Les propio o alquilado? (Anote 

(una de las anterio
en el Cuadro 3-b-B). 

(Si propio, pregunte:) 

3-b-16. jQu6 combustible emplea? (Anote en el Cuadro 3-b-B) 

3-b-17. LCunto gasta en 
3-b-B) 

combustible durante el ao? (Anote en el Cuadro 

3-b-18. jEs f~cil de obtener el combustible? (Anote en el Cuadro 3-b-B) 

(Si es alquilado, pregunte:) 

3-b-19. ICu~nto paga por hora, hect~rea, o dia? (Anote en ci Cuadro 3-b-B) 

3-b-20. Tiwre alg6n otro gasto aseciado 
Cuadro 3-b-B) 

con esta maquinaria? (Anote en el 

3-b-21. 1Cu01 es? (Anote en el Cuadro 3-b-B) 

3-b-22. ICu5nto es? (Anote en el Cuadro 3-b-B) 

Yunta 

b-23. Hablando de lI yunta, Les suya o alquilada) 

(Si dice "alquilada", continke con:) 

3-b-24. ICu~nto le cuesta por da? 

3-b-25. jLa yunta la trabaja el due6o o Ud.? 
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CITADRO 3-b-B: MAQUINAS EIPLEADAS EN AGRICULTURA 

Tipo de Propia o 
Que-clase 

P r o p i o 
Cuanto cuest- Es f~cil Cuanto cuesta 

A I q u i I a 
Cualquier 

d o 
Cuanto es 

combustible por Afic de obtener por periodo 
de tiempo 

otro gasto 

-,u 

g_ 
Tractor 

Cosechadora I 

d 

0 
o 
o-

Equipo 
Fumigador 

(0tros) 

(Ors 

_ 

0I 
I 

iI 
I 

I 
I 

-,t 
I 

i 

I__ ________ 

I 
I' 

_ 

. 

_ _ _ _ _ 

I.' I__ 

I I I ; 

_ _ __ _ _ _ _ _ _ _ _ I _ _ _ _ _ _ _'__, i t - I-
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Obrero agricola
 

3-b-26. jEmplea usted jornaleros en el trabajo agricola?
 

3-b-27. ZPara que facnas?
 

3-b-28. LCuantos jornaleros contrata usted?
 

3-b-29. jCu-nto les paga (por unidad de tiempo)?
 

3-b-30. ZEsto es, con o sin comida?
 

3-b-31. jPor que no cultiva Ud. mas tierra?
 

Animales
 

3-b-32. ZQue clase de animales o ayes tiene Ud.? (Anote en el Cuadro 3-b-C;
 
luego, continuc 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)
 

3-b-33. lCu'ntos animales (o ayes) tiene de este tipo? (Anote en el Cuadro
 

3-b-C)
 

3-b-34. jPara qu' los utiliza? (Anote en el Cuadro 3-b-C)
 

3-b-35. jQui6n cuida o alimenta estos animales? (Anote en el Cuadro 3-b-C)
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CUADRO 3-b-C: ANIMALES Y AVES 

I) 
-o0 

Tipo de Animales 

o Ayes 

-9-U 

Cantidad de 

cada Tipo 

_ _ 

I 

_I 
_ 

Quien cuida 

o alimenta 

_ _'__ 

-

I A qu- distancia 

de la casa 

_ _ 

Cuantos 

viajes 

___ 

___ 

Cuantas horas al dia 

cuidando y alimentand 

° I I 

0 
oI 

_ __ 

0 

0 

l 

I 
0
i 

_ ___ 

I' 

__ _ 

I 

I 

_ 

_ _ 

____ 

_ _ _ _ _ _ _ _ _ _ _ _ _ 

_ 

_ 

I 

! 

___ 

_ _ _ _ _ _ _ _ _ _ _ 

_ _ _ __I I 
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3-b-36. jQu6 distancia hay que viajar para cuidar o alimentar estos anima
les? (Anote en el Cuadro 3-b-C)
 

3-b-37. ZCon qu6 frecuencia hace ese viaje? (Anote en el Cuadro 3-b-C)
 

3-b-38. ZCuilntas horas al d~a tiene que trabajar una persona para cuidar
 
o alimentar Lstos animales? (Anote en el Cuadro 3-b-C)
 

Fertili7antes
 

"Ud. dijo que emplea (fertilizante)"
 

(Continue con lo que 61 ha mencionado en el Cuadro 3-b-A)
 

3-b-39. ZQu6 tipo de fertilizante (quifmico) et±nia Ud.?
 

3-b-40. ZCua'nto utiliz6 el aio pasado?
 

3-b-41. ZCuanto le cost6, incluyendo el transporte?
 

3-b-42. ZDnde lo compi6?
 

3-b-43. ZEs .:cilde obtener?
 

3-b-44. flablando de abono natural, Zqu6 tipo de abono utiliza?
 

3-b-45. jEs de zus propios animales o lo compra? 

(Si dice "comprado", siga a 3-b-46 hasta 3-b-49. 
contin6e con 3-b-50) 

Si dice "propio", 

3-b-46. ZD6nde lo compra? 

3-b-47. ZCuanto compra (especificar unidad)?
 

3-b-48. ZCugnto cuesta (por unidad)?
 

3-b-49. ZSe consigue f5cilmente?
 

3-b-50. LjObtiene Ud. suficiente abono de sus propios animales?
 

Riego
 

"Ud. dijo que utiliza riego en sus cultivos de
 
(lo que ha mencionado en 3-b-A)
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3-b-51. 	 LCuantas hectareas tiene bajo riego?
 

3-b-52. 	 ITiene suficiente agua para esa area de tierra?
 

3-b-53. 	 ITiene agua para riego todo el afio?
 

3-b-54. 	 ZDe d6nde obtiene el agua?
 

3-b-55. tDesde qu' distancia trae el agua?
 

3-b-56. ZTiene que bombear el agua?
 

(Si dice si, siga con 3-b-57 hasta 3-b-64, Si dice no, continie
 
con 3-b-65 hasta 3-b-67)
 

3-b-57. !Qug tipo de bomba utiliza?
 

3-b-58. 	 jQuien es el dueio de la bomba de agua?
 

(Si no es propia, continue con 3-b-59. Si es propia, continGe
 

con 3-b-60 a 3-b-64)
 

3-b-59. 	 LCuanto paga por el agua (por tiempo o unidad?
 

3-b-60. 	ZQu' clase de combustible o energ'a emplea la bomba?
 

3-b-61. 	 ICuanto combustible o energ~a emplea?
 

3-b-62. 	 jCuanto cuesta?
 

3-b-63. 	 jD~nde compra el combustible?
 

3-b-64. 	 jSe consigue f~cilmenre?
 

3-b-65. 	 LEs miembro de una asociaci6n de riego?
 

3-b-66. 	 ICuantos miembros hay?
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3-b-67. LCuantos dias por ailo tiene que trabajar en la limpieza de accquias?
 

(Ahora si el entrevistado o su familia tieten un taller, tienda,
 
restaurante, taller de mecnica, vehiculo o generador, etc., Cl
 
entrevistador debc seguir con la! preguntas pertinentes de las
 
partes 3-d, 3-e, o 3-f. De lo contrario, debe continuar con 3-c).
 

Practical Concepts Incorporated 



5.1-38 

TERCERA FTAPA
 

Parte 3-c
 

Tercera Parte de la Encuesta - Parte 3-c Datos sobre las Necesidades
 
y Problemas del linej_ de Casa y desde el Punto de Vista de la Famili 
Estas preguntas se deben hacer al jefe de familia y a su esposa/espos
 
Adem5s, las debe hacer como una conversaci6n, con mUchas anotaciones 
tomadas por el entrevistador, como sea posible.
 

3-c-i. ICu'les son las necesidades mns importantes en su familia? 

3-c-2. jC6mo piensa quc sc podrian solucionar estas necesidades?
 

3-c-3. jC"5les son las necesidades o problemas ms importantes en su comu
nidad?
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3-c-4. LC6mo piensa que se podr'an solucionar estas necesidades o problemas?
 

3-c-5. ITienen Ud y los miembros de su familia tiempo y/o dinero disponible
 
para ayudar a resolver estas necesidades?
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TERCERA 	ETAPA
 

Parte 3-d
 

Tercera Etapa de la Encuesta - Parte 3-d - Datos sobre el Uso de
 
Energla 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 empre3as, oficinas, vehoculos, etc., en la ccmunidad.
 
Debe entrevistar a todos (si hay muchos de una categoila, entre
vistar por lo menos a dos de cada categor'a) hacieno las pregun
tas pertinentes abajo indicadas. En algunos casos hay cuadros
 
para las respuestas. Haga un registro le cada entrevista en la
 
lista en Parte 2.
 

TalleresR Molinos, Industrias, Mecanica, y Artesanias
 

3-d-1. 	 POR OBSERVACION: Describa el tipo de negocio y la tecnologia
 
empleada (maquinas y herramientas)
 

3-d-2. jCuantas personas trabajan en la tienda (etc.)
 

3-d-3. Ademas de energla humana, 1qu6 otros tipos de energla usa? 
 (Anote
 
en el Cuadro 3-d-A)
 

(Pregunte por cada tipo de energla empleada)
 

3-d-4. LQu' cantidad emplea (por per'odo de tiempo)? (Anote en el Cuadro 3-d-A)
 

3-d-5. 	 ICuanto paga por este combustible (por unidad)? (Anote en el Cuadro 3-d-A)
 

3-d-6. 	 ID6nde lo compra? (Anote en el Cuadro 3-d-A)
 

3-d-7. 	 jSe consigue facilmente?
 

3-d-8. 	 LQue clase de animales y cugntos de cada uno son usados? (Anote en
 
el Cuadro 3-d-a)
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CUADRO 3-d-A: USO INDUSTRIAL DE ENERGIA
 

Tipo de Industria o negocio Nombre del dueio
 

Tipo de 
Energla 

Combustible y Electricidad 

Cantidad Costo por D6nde se 
empleada Unidad compra 

F5cil de 
obtener 

jAnimales I 

Cuantos de I Precio D6nde se 
cada tipo ialquiler consigue 

Agua 

Cantidad 
por dia 

- _ 

Precio 
del agua. 

0 
-

0) 

0 

Gas natural 

Diesel 

Gasolina 

_ _ _ 

I 

_ _ _ _ _ _ _ 

I 

_ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ 

0 
0 

o 

0l)clLena 

Kerosene 

Electricidad 

Carb6n 

,7 

(Otro) 

Bueyes 

Caballos 

Mulas 

I 
Burros 

(Otro) 

Il 

Agua 

;-1 
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3-d-9. LSon alquilados? si lo son Icu'nto paga (por tiempo)? (Anote en
 
el Cuadro 3-d-A) 

3-d-10. jUsa agua en este trabajo? (Anote en el Cuadro 3-d-A) 

37d-11. ;D6nde consigue el agua? (Anote en el Cuadro 3-d-A) 

3-d-12. ZQue cantidad de agua usa por dia 
en el Cuadro 3-d-A) 

(o unidad de tiempo)? (Anote 

3-d-13. ITiene que pagar por esta agua? 
el Cuadro 3-d-A) 

!Cuanto (por unidad)? (Anote en 

3-d-14. ICuanto produce por d~a o por semana? 

3-d-15. 	jCual 
es el precio de venta (por unidad)?
 

3-d-16. (Si L. cantidad no puede ser medida) jCual es su ingreso bruto mensual
 
que le produce la tienda?
 

Tiendas, Restaurantes, Pensiones, y Hioteles
 

3-d-17. 	JQue 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)
 

3-d-18. LQue tipo de combustible o electricidad emplea? (Anote en el Cuadro
 
3-d-B?
 

3-d-19. 	!Para qu6 prop6sito es usada? (Anote en el Cuadro 3-d-B)
 

3-d-20. lQue cantida,: emplea por dia, mes, o semana? (Anote en el Cuadro 
3-d.-b) 

3-d-21. 	ZD6nde lo compra? (Anote en el Cuadro 3-d-B)
 

3-d-22. 	ZCuanto cuesta (por unidad)? (Anote en el Cuadro 3-d-B)
 

3-d-23. 	jSe consigue facilmente? (Anote en el Cuadro 3-d-B)
 

3-d-24. 	ZCual es el valor de ventas por dia, semana o mes? (Anote en el
 
Cuadro 3-d-B)
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CUADRO 3-d-B: USO DE ENERGIA EN TIENDAS ETC.
 

Tipo de Uso Cantidad D6nde Cu5nto cuesta Fa'cil de
 

Energia por tiempo Compra por unidad obtener
 

Gas
 

Kerosene
 

Gaso].ina 

Diesel
 

Carb6n
 

Electricidad
 

Lei~a - t 

(Otro) 

Oficinas e Instituciones
 

3-d-25. jQue tipo de oficina o instituci6n es? 

(Anote respuestas a 3-d-26 a 3-d-31, como pertinente, en el Cuadro 
3-d-C. Haga preguntas dc 3-d-27 hasta 3-d-31 en el Cuadro 3-d-C 
por cada tipo de energla empleada)
 

3-d-26. jQue tipo de combustible o electricidad emplea? (Anote en el Cua
dro 3-d-C) 

3-d-27. jPara que' lo emplea? (Mote en el Cuadro 3-d-C) 

3-d-28. LCuanto combustible (o elcctricidad) eumplea por d~a, semana o mes? 
(Anote en el Cuadro 3-d-C) 

3-d-29. ID6nde lo compra? (Anote en el Cuadro 3-d-C) 

3-d-30. ZCu'r, to cuestra (por uni,lad)? (AMote en el Cuadro 3-d-C) 

3-d-31. jSe consigue facilmente? (Anote en el Cuadro 3-d-C) 
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CUADRO 3-d-C: USO INSTITUCIONAL DE ENERGIA
 

I-
Tipo de Uso Cantidad D6nde Cuanto cuesta F~cil de
 
Energla 
 por tiempo compra por unidad conseguir?
 

Gas 

Kerosene
 

Gasolina
 

Diesel
 

II 	 I 

Carb6n
 

Electricidad,
 

Lefia
 

(Otro)
 

P C I 

* 	 I 

* 

1 1 
' 	 I 

I i 

: 	 II; 
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TERCRA ETAPA 

Parte 3-c 

Tercera Etapa Le la Fncucsta - Parte 3-e, Datos sobre Vehiculos y 
TransportC: El entrevistador ticne una lista, de 2-55, do todos 
los vehiculos do la corunidnad (incluycndo tractores, etc.) 

Debe entrevistar a todos los dueios (orranizaciones o pcr.onas) 
de todo; los vehculus; pco, si hay muchos, 1l mcnos los ducrios 
dc cada tipo do vehculo. Despu~s do la cntrcvis;ta, dehe anotar
lo en la lista 2-55)
 

3-e-l. ZQui~n es el duco entrevistado?
 

3-c-2. 	 ZQti6 tipo dc veh~culos tiene? (Anote en el Cuadro 3-c-A) 

(Ilaga las preguntas 3-e-3 a 3-c-il por cada tipo do vehiculo, ano
tando las respuestas en el Cuadro 3-e-A) 

3-c-3. ZCuantos tiene do este tipo? (Anoteo el Cuadro 3-(-A) 

3-e-4. ZPara quo los usa? (Anote en el Cuadro 3-c-A) 

3-c-5. ZQu6 distancia viaja? (Anote en el Cuadro 3-e-A) 

3-e-6. ,Cuantos viajes hace por semana? (Anote on el Cuadro 3-c-A) 

3-c-7. ,Qu6 clase dc combustible emplea? (Anote en el Cuadro 3-e-A) 

3-e-8. ZCu5nto combustible emplea por semana? (Anote en el Cuadro 3-e-A) 

3-e-9. ID6iide lo compra? (Anote en el Cuadr, 3-c-A) 

3-c-1O. ICuanto cuesta (por unidad)? (Anote en el Cuadro 3-c-A) 

3-e-11. ZSc consigue f5cilmente? (Anote en el Cuadro 3-c-A) 
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CUADRO 3-a-A: VEHICULOS Y TRANSPORTE
 

Tipo de 
vehiculo 

Cantidad Uso I *A d6nde a 
a que dis-
tancia? 

Viajes por:Tipo de Cugnto !D6nde 
semana .combustible I por compra 

isemana 

Costo por 
Unidad 

Facil 
de 
obtener? 

Cami6r. 

Camio neta 
, 

'' 

I 
I ____, __ 

i 
_ , 

I 

be 

Moto I , . I 

0 Autom6vil 1 
' 

Bus o micrp 

06 
0 

a. 

J* Tractor 

(Otro) 

___ __ 
1,I
* 

__ __ __ 

I 

(Otro) 

' (0tro) 
I I 

, 
i 

I " 

* I 
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TERCERA ETAPA
 

Parte 3-f
 

Tercera Etapa de l Encucsra - Parte 3-f, Datos sobre Generaci6n 
de Electricidad: Li entrcvisundor tieno un;: lista, desde 2-56 
a 2-60, de rodos los generadores y sus ducios. Debe entrevistar 
a todos los dueios (si hay touchos, a por lo menos des por cada 
tipo de gcnerador)
 

Despu.s d cada entrevista, debe anotarlo en las listas 2-56 hasta
 
2-60. 

3-f-1. gQuiAn es eA dueio entrevistado? 

3-f-2. ZQu tipo do gencradorcs tiene? (Anote en eA Cuadro 3-f-A) 

(Hlaga las preguntas 3-f-3 hasra 3-f-10 por cada generador, anotando
 
las respuestas en el Cuadro 3-f-A)
 

3-f-3. gQu6 capacidad tiene el generador (Anote en el Cuadro 3-f-A)
 

3-f-4. ZPara qu lo usa? (Anote en Ai Cuadro 3-f-A)
 

3-f-5. junciona regularmente? (Anote en Ai Cuadro 3-f-A)
 

3-f-6. ZCu~nto combustible usa (por periodo de tiempo) (Anote en ci Cua
dro 3-f-A)
 

3-f-7. O6nde consigue el combustible? (Anote en el Cuadro 3-f-A)
 

3-f-8. ICu~nto cuesta (por unidad)? (Anote en el Cuadro 3-f-A)
 

3-f-9. ZSe consigue f~cilmentc?
 

3-f-10. Si vende electricidad, cu~l es el precio de venta? (Anote en el
 
Cuadro 3-f-A)
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CUADRO 3-f-A: GENERACION DE ELECTRICIDAD 

Tipo de Capacidad 
Generador 

M 

Motor Diesel 

Tt_ _ _ _ _ _ _ 

Motor Diesel 

Uso Funciona 
bien? Cuanto usa 

por tiempo 

t 
I 

Combustible 
D6nde lo I Cuanto 

compra cuesta 

i 
Facil de 

conseguir 

I__ 

Precio 
de 

Venta 

_ _ _ I 

0 

0 
w 

o 
-,CD° 

0• 

0 ! 

Motor de 

Motor de 
Gasolina 

Molino de 
viento 

I 

i 

I 

. 

I________ 

,i 
_ _ _ _ _ _ _ _ _ _ 

c 

Molino 
viento 

de 

Hidroelgctrico 

Hidroelectrico \ 

(Otro) 
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,a r_________________ 

de entrevista
 
CtIARTA ETAPA
 

Cuarta Et.apa de la Encuesta - L.a Ultima Entrevista con las Auto
ridade:; de lI Conumidad: Adcm5s de hacer las preguntas de abajo, 
el entrevistadror (lobe explicirles c6no la encuesta ha progresado 
y debe pregontar si hay algo mns que 61 deba conocer. 

Adcms, esta entrevista debe hacorla de una manera muy abierta, 
como una converraci6n, tomando Ja mayor cantidad de notas que 
fuera posible.
 

4.1 	 ZCu5lcs son las necesidades o los problemas m~s importantes de
 
la comunide-d?
 

4.2 ZTienen ustedes alg~n plan o proycctos en marcha para solucionarlos?
 
ZCu5lcs son?
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4.3 (Si no esta solucionado) JC6mo piensa que podria resolverse estas
 
necesidades?
 

4.4 De conformidad con lo que ha dicho, jc6mo creen Uds, que los miembros
 
de la comunidad podrian contribuir para resolver estas necesidades?
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interviewer
 

date 

place_
 

no. of interview
 

ENERGY SURVEY ON THE RURAL SECTOR OF BOLIVIA
 

QUESTIONNAI RE 

FIRST STAGE
 

FirstStaqe of the Survey: Interview a village leader. Explain to him 
the purpose and work plan of the survey. Explain also that the first 
questions are to help you select the number of interviews to conduct. 
Then proceed with the questions: 

1-1. What isyour name?
 

1-2. What isyour position in the conmunity?
 

1-3. Who is the maximum authority in the comrnunity?_ 

1-4. What other authorities exist in the community?
 

(examples: 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 (households) live in this community?
 

(The interviewer should note if some members of the community identify with
.the corLmunity because they are coop members or live nearby or live in the 
village part of the year.)
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1-7. 	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?
 

(If he says yes, go to 1-7a) 

1-7a. 	How many are there?_
 

1-8. 	 Of the total of these families, what proportion belong to a religion
 
other than Catholicism?
 

1-9. 	 Of all these fanilies, what proportion of heads of family speak other
 
than Spanish as their principal (or first) language?
 

1-10. 	Is there a school in the village?
 

1-11. 	How many tea-hers are there in the school?
 

1-12. 	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 next day.
 

Using the data from questions 1-i to 1-12, select the type of sample
 
needed. Also, take notes about your first impressions of the coninunity
 
and of the authority you have interviewed.
 

Practical Concepts Incorporated 



tervi ewer 5.11-3 

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 ;ork. Also ask them to tell the community 
members about the survey and to urge them to cooperate. (In some 
places, you may also have to ask that a village leader accompany 
you at interviews.) Now, ask the questions: 

2-1. 	 What is your name and what is your position in the commnunity? 

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? 

(Ifthey say yes, do 2-3a)
 

2-3a. 	 Ho;. many are there? 

2-4. 	 If we include the total number of families, how many people (adults and 
children) make up the population of the coninunity? ____ 

i 1 Lf
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2-5. 	Of all these families, what proportion belong to a religion other
 
than Catholicism?
 

2-6. 	Of all 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?
 

(Ifthere is more than one school, repeat 2-10 to 2-12 for each one.)
 

2-10. How many teachers are there in the school?
 

?.1. 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?
 

(If they say yes, note the responses to questions 2-18 to 2-33 in
 
Table 2-A.)
 

2-i8. What rivers are there? (Enter in Table 2-A. Ask 2-19 to 2-23 one by one
 
for each river listed.)
 

TABLE 2-A: RIVERS 

hdt-nI Cur rent /F ow stance 
Name of 
River 

Has Water 
All Year 

Dry 
Mhnths 

Dry Rainy 
MonthsMonths 

Dry Rainy 
Months 

From the 
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 Talle 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 depth 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. fHow long does it take to get there in the rainy season?
 

2-30. Ilow long does it take to get there in the dry season?
 

Organizations
 

2-31. What types of organizations exist in the corrnunity? (Enter in Table 2-B.
 
Ask 2-32 to 2-35 one by one for each organization entered.)
 

TABLE 2-B: ORGNIIZATIONS 

Name of Number of Number of Is It Equipment and 
Organization Members Board Members Active? Other Assets 

2-32. How many families or individuals belong to this organization? (Enter in
 
Table 2-B above)
 

2-33. How many members or partners participate in the board of directors?
 

(Enter inTable 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. Which of these organizations is the most important one?
 

Practical Concepts Incorporated t(\ 



5.11-7
 

Community
 

2-37. Does the community have land that is communal property?
 

2-38. 	How is such land utilized? (pasture, scrub, forest, etc.)
 

2-39. 	Do the people of the community get together to undertake any communal
 
work? (e.g., improving toads, constructing sche-'e. etc.)
 

2-40. 	What is the most recent case of communal work? 

2-41. 	How long ago was this case?
 

Jobs
 

2-42. 	What 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.) 

2-43. What wage is paid (or what profit is made) in this job? (Enter in
 
Table 2-C, following page)
 

2-44. 	How many people in the comiunity work in this type of job? (Enter
 
in Table 2-C, following page)
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TABLE 2-C: JOBS 

Wage or Profit Number of People
 
Type of Job Per Time Period hy Type of Job
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Agricultural Products
 

2-45. What are the agricultural and animal products that are produced in
 
the community? (Enter in Table 2-D. Ask 2-46 and 2-47 for each
 
product entered.)
 

2-46. Where do you sell these products? (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 inTable 2-D below)
 

TABLE 2-D: AGRICULTURAL PRODUCTS
 

Type of Product Where 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), restdurants, 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 
commun ity? 

2-52. Where do you get the electrical power to run the telegraph, etc.? 

2-53. How much does this electricity cost for the telegraph, 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 list)
 

Type 	 Number 
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El ectricity 

2-56. Is 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. How many refrigerators are there in the community?,
 

2-62. How many of these belong to institutions and which institutions do
 
they belong to?
 

2-63. 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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no. of interview
 

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 the housewife. Data on family composi
tion should be obtained from the head of the family, with the house
wife present (ifshe isnot 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.g., 3-a-130 to 3-a-137);
 
leave these questions until the end of the interview.
 

3-a-l. What isthe nameof the person who is the head of the family?
 

Cooking--General
 

3-a-2. How do you do your cooking?
 

3-a-3. Do you sometimes do it another way?
 

What is it?
 

3-a-4. Where isyour kitchen located?
 

(The interviewer should ask to see the kitchen. Ifhe ispermitted
 
to do so, he can answer 3-a-6 by simple observation. If the stove 
isnot of kerosene or gas, ask 3-a-5 and 3-a-6, or observe.)
 

3-a-5. What is your stove made of? 

3-a-6. At what elevation from the floor is food when you're cooking?
 

3-a-7. Who cooks every day?
 

3-a-8. How many times a day does he/she cook?
 

3-a-9. How many hours does it take him/her to cook each meal?
 

3-a-lO Are your cooking pots made of pottery or metal? (Describe the types
 
of cooking pots mentioned or visible.) 
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3-a-lI. 	 Do you change your cooking method according to the type of food or
 
the season of the year?
 

(Ifyes, ask 3-a-lha)
 

3-a-lla How do you change it? (Describe)
 

3-a-12. 	Do you boil water to drink or heat viater 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. For your gas stove, how long does a tank of gas last? (get the answer
 
in days)
 

3-a-16. Where do you buy the gas?_ 

3-a-17. How much does it cost per tank? 

3-a-18. 	Is it easy to obtain?
 

Cookin- -Kerosene
 

(For those who cook on kerosene stoves, ask 3-a-19 to 3-a-22)
 

3-a-19. For your kerosene stove, how many liters or bottles do you use each week?
 

3-a-20. 	Where do you buy the kerosene?
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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-a-26. How much does it cos. 
per unit?
 

(Ifnecessary, ask for a description of the unit)
 

3-a-27. Is it easy to obtain?
 

3-a-28. Who gathers the firewood/waste?
 

3-a-29. flow much time does she/he spend gathering firewood/waste each day or
 

v'eek? 

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-a-39. How much time per day or per week does this pet-son spend collecting dung?
 

3-a-40. Do you buy or sell dung for cooking?
 

3-a-41, At what price? _
 

3.a-42. ;;ow much dung does it take to cook a meal? (Specify unit)
 

Cook i ng--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 day or week? (Specify 'mit)
 

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 niary hours?
 

(If they use korosene larmp or lantern, ask 3-a-49 to 3-a-52.) 

3-a-49. How much kerosene do you use per week? (Specify unit) 

3-a-50. Where 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?
 

(Ifthey u .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 botLile)?
 

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-a-59. Where do you buy them?_
 

3-a-60. How much do they cost (per unit)? 

3-a-61. Are they easy to get? 

(Ifthey 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-a-67. Do you uce anything to heat your house or one room in it? 

3-a-68. Inwhich 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. Where do you obtain this fuel?_ 

3-a-72. How much does it cost (per unit)? 

Practical ConcPpt Incorporated 



5.11-19
 

Water 

3-a-73. 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.)
 

3-a-74. Do you have water all year round? (Enter in Table 3-a-A)
 

3-a-75. In whi h months do you not have water from this source? (Enter in Table 3-a-A)
 

3-a-76. How far from the house is it? (Enter inTable 3-a-A)
 

3-a-77. How do you transport this water? (Enter inTable 3-a-A)
 

3-a-78. Who gets the water (i.e., who in the household)? (Enter inTable 3-a-A)
 

3-a-79. How many trips a day do you make (ifit is far away)? (Enter inTable 3-a-A) 

3-a-80. For what purpose do you use this water? (Enter in Table 3-a-A) 

3-a-81. How much water from this source do you use each day? (Enter inTable 3-a-A) 

(The interviewer should describe the water unit used.) 

3-a.-82. Is this source privately owned? (Enter inTable 3-a-A) 

(If yes, continue) 

3-a-83. How much do you pay (per unit or time period)? (Enter inTable 3-a-A) 

3-a-84. Doyou meet with neighbors to talk when you g(; to collect wateror to laundry? 

Grinding
 

3-a-85. What kind of food do you grind or mill for the family or for your 
animals. (Enter inTable 3-a-B. Ask 3-a-86 to 3-a-91 one by one for 
each.) 

3-a-86. How do you grind it? (Enter in Table 3-a-B)
 

(Ifthe grinding is done outside the household, ask)
 

3-a-87. At what distance from the house? 
(Enter in Table 3-a-B) 

3-a-88. Who owns the mill? (Enter in Table 3-a-B) 

3-a-89. How much does the mill owner charge you (per unit)?(Enter inTable 3-a-B) 

3-a-90. How many hours per day or week do you spend grinding or transporting 
the grain to the mill? (Enter inTable 3-a-B) 

3-a-91. Who is incharge of grinding grain (who in the household)? (Enter in 
Table 3-a-B) 
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of Water 

Mo,.ths 
Without 
Water 

Distance 
from the 
House 

TABLE 3-a-A: 

.eans of 
Transport 

DOMESTIC WATER USE 

Who Gets How Many 
Water Trips/Day 

Use of 
This Water 

How Much 
Water/Day 

Is the 
Source 
Private? 

I.f So Ho
Much Doe 
It Cost? 

i 

0 
0 

0 

-u 

0 
'0 

0 

0 

C1 
Type of 
Food 

Ground 
Food Use 

How is 
It Ground 

AL 3-a-B: FOOD GRINDING 

How Far Is 1,ho Owns 
the .!ll. ? the Mill? 

Grinding Cost 
Per unit 

Grinding Or 
Transport
Hours/Day 

Who Does 
Grinding or 
Transport? 

o 
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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-a-98. What type of fuel do you use to dry them?
 

3-a-99. How much fuel do you use (unit per time)?_
 

.-a-.lO0 How much does this fuel cost you (by unit)?
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Food Processing
 

3-a-lOl. 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-llO 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-llO 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 tis? (What is the name of the product?) (Enter in Table3-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-llO. Do you use animals or fuel in this work? (Enter in Table 3-a-C) 

3-a-1ll. What anfmals or fuel do you use? (Enter inTable 3-a-C) 

3-a-112. How much fuel or work time per animal do 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. Where do you buy the fuel? (Enter in Table 3-a-C.) 

3-a-115. Is it easy to obtain the fuel or animals for rent? 

Refrigeration
 

3-a-116. Do you have a refrigerator? 

(Ifyes, continue:)
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TABLE 3-a-C: FOOD PROCESSING 

Type of Fod Product 
Nov Is It
Proressed 

Who
It? 

Does Tie
Rcquired 

Ouant;ty
P.oduced 

Sale
Price 

Quantity
Sold 

_____1r,. 

w.at Anima
Or Fuel
Is it? 

eI of Fuel Used 

Hiow Much "at cost/
Ti:

. 
Needed? tire unit? 

".ere do you
Get It? 

0( 

0 
0 

0 

0 

0 
10 

0 

CL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 
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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-l.19. 	Do you use it day and night?
 

3-a-120. What fuel does your refrigerator use?
 

(If the an..wer 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 biy ice blocks?
 

(Ifyes, continue wvith:)
 

3-a-126. What do you 
sue them 	for?
 

3-a-127. 	How much do you use (ice 
,nits 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 priceed 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 conunity?
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3-a-133. What is the main work activity of the head of the household?
 

(If he/she say- "agriculture," go to 3-a-134; if something else, go
 
to 3-a-135.)
 

3-a-134. What other occupation do you have when farming is slow?
 

3-a-135. Do you also do any farm work?
 

3-a-136. What are the occupations of the other adult members in the family?
 

FORM 2 

(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 old? 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
 
list of the household members.
 

Practical Concepts Incorporated 



5.11-26 

TABLE 3-a-D: HOUSEHOLD CENSUS
 

Does He/She 'Jork 
Main Main Secondary Outside the Village?
 

Age Sex Schooling Occupation Occupation (Specify Jork)
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THIRD STAGE
 

Part 3-b 

Third Stage of the Survey--Part 3-b, Data on Agriculture at 
Household Level: You can do this part before 3-a (Household) 
if 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 page)
 

3-b-l. What crops do you produce? (Enter inTable 3-b-A)
 

3-a-2. Do you rotate crops inyour fields? How do you do this (describe)?
 

(If thr interviewee seems to be resistant, continue with Form 1; but if 

he cook ites, continue with Form 2.) 

Land 

FORI 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? 

FOPM 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"
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TABLE 2-a-B: AGRICULTURAL CALENDAR 

Type of 
Crop 

Months & 
Equipment of 
Planting 

Months & 
Equipment of 
Cultivating 

Months & 
Equipment of 
Harvest 

Months & 
Equipment of 
Drying, etc. 

Mionths & 
Equipment of 
Land Prep. 

Type of 
Fertilizer 
Used Irrigation 

0o 

0 

0 

0 

0 

0 ) 

CD 
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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?
 

(Now 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. Inwhat 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 cultivate (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-ll. 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) 

3. 	 . In which months and with what tools or machines do you prepare (plow) 
the land? (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)
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Type of 
Machine 

Tractor 

Owned or 
Rented 

TABLE 3-b-B: MACHINES USED IN AGRICULTURE 

What Kind How Much Is it Easy How Much Per 
of Fuel Per Year to Obtain Time Period 

Rented 

Any Other 
Expenses How Much 

Harvester 

C 

eY 

0 
o 

Fumigating 
Equip-ent 

(.Others) 

2 

C, s-I 



5.11-31
 

Machines 

(For the following questions, the interviewer should extract the
 
information from Table 3-b-A and repeat the questions as neces
sary. Continue through question 3-b- , writing each answer on 
Table 3-b-B.)
 

("You said you use a ." (Tractor, 
funi gat i ei pmtent, ep-.at all he0(11 etc. oe-by--one t-cinachines 
mentioned.) 

?-..-15. Speakincj o. (one of the above machines), 

is it you, o riFn-o '- "-c-K .Entcr in lab-T 3-b-B) 

(If it is o',,ned, ask::) 

3-h-16. *What fuel does it us.? (Enter in lahle 34-B) 

3-b-17. How r..uch do you spend for fuel during the year? (Enter in Table 3-b-B) 

3-b-18. Is the fuel easy to obtain ? (Enter in Table 3-b-B) 

(If it is renteo, ask:) 

3-b-19. Ilo'w nuch dc, you pay by hour, hectare, or day? (Enter in Table 3-b-B) 

3-b-20. Do you have any other expenses associated -.ith this machinery? (Enter 
in Table 3-b-B) 

3-b-21. What is it? (Enter in Table 3-b-B) 

3-b-22. Hlow much is it? (Enter in Table 3-b-B) 

Teams
 

3-b-23. Speaking of your plowing team, is it yours or is it rented? 

(If he says "rented," -ontinue with:) 

3-b-24. How much does it cost per day? 

3-b-25. Doe' he owner or you w.or': the tea!;.,, 
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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-1O. 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? kater in Table 3-b-C; 
then continue with 3-b-33 to 3-b-38, asking each question for each 
kind of animal o, bird and writing the answers in Table 3-b-C.) 

3-b-33. How many aninal- . 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? tEnter in Table 3-b-C)
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TABLE 3-b-C: ANIMALS AND BIRDS 

What Kind of 
Animals/Birds 

How Many of 
Each Kind? Use 

Who Herds 
or Feeds? 

How Far From 
the Household How Many Trips 

How Many Hours 
Herding/Feeding 

0 

0 

a) 
0 

U3 

0 

0 

CL 
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3-b-36. 	How far does one have to travel to herd or feed thcse animals?
 
(Enter inTable 3-b-C)
 

3-b-37. 	How often does one have tO .dke the trip? (Enter in Table 3-b-C)
 

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. 	What type of (chemical) fertilizer do you use?
 

3-b-40. How much did you -.se last ypar?
 

3-b-41. How much did it cost you, including transport?
 

3-b-42. Where did you buy it?
 

3-b-43. Is it ea,, 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? 

(Ifhe says "purchased," go to 3-b-46 to 3-b-49. If he says "own," 

continuewith 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 



5. 11-35 

3-b-51. How many hectares do you have under irrigation?
 

3-b-52. Do you have enough water for that land area? 

3-b-53. Do you have irrigation water all year? 

3-b-54. Where do you obtain w-;ater?_ 

3-b-55. Over what distance is the water carried? 

3-b-56. 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.) 

3-b-57. What type of pump do you use? 

3-b-58. Who ovns the water pump? 

(If it i's not his own, continue with 3-b-59. If he owns it,continue 
with 3-b-60 to 3-b-64.)
 

3-b-59. How*much do you pay for water (by time or unit)?
 

3-b-60. V.hat kind of fuel or energy does the pump use?
 

3-b-61. How much fuel or energy does it use?
 

3-b-62. How much does it cost? 

3-b-63. Is it easy to obtain? 

3-b-64. Are you a member of an irrigation cooperative? 

3-b-65. How many members are there? 
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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 intervip'.-ee or his/her family has a shop, store, restaurar
 
repair shop, vehicle or generator, etc., the interviewer should procec

with the relevant questions from parts 3-d, 3-e, or 3-f. Otherwise, he 
should continue with 3-c.)
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THIRD STAGE 

Part 3-c 

Third Stage of the Surve,--Part 3-c, Data About Needs and Problems 
at the Household Level and F, um the Family's Point of View: These 
questions should be poseJ 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-l. What are the most important needs of your family? 

3-c-2. How do you think they might be resolved?_ 

3-c-3. What are the most important needs or problems of your community? 

Practical Concepts Incorporated 



5.11-38
 

3-c-4. How do you think they might be resolved?
 

3-c-5. Do you and your family members all have time and/or money available
 
to help resolve these needs?
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THIRD STAGE
 

Part 3-d
 

T:.ird Stage of the Survey--Part 3-d, Data Abo.t Energy Use in 
Irdustries and Businesses: The interviewer has a list (from.-able 2-B and from 2-43, 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 category) asking 
relevant questions from the ones given l)olow. In some cases, 
there are charts for the answers. Make a record of each inter
view in the list in Part 2. 

Shops, Mills, Industries, Mechanics, and Crafts
 

3-d-l. 	 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 employed) 

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. 	 Where do you buy it? (Enter in Table 3-d-A) 

3-d-7. 	 Is it easy to obtain ? (Enter in Table 3-d-A)
 

3-d-8. 	 What kinds, of animals and how many of each are used ? (Enter in Table 
3-d-A) 

3-d-9. 	 Are they rented; if so, how much do you pay per unit? (Enter in Table
 
3-d-A) 
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Type of Industry_ 

Type of Amount 
Energy Used 

TABLE 3-d-A: INDUSTRIAL USE OF ENERGY 

Name of Owner 
Fuels and Electricity Animals 

Cost Per Where Easy to How Many of Rental 
Unit Purchased Get Each Kind Fee 

Where to 
Get It 

Water 
Quantity 
Per Day 

Water 
Price 

Natural Gas 

-1 
0) 
a. 

Diesel 

Gasoline 

o
0 Kerosene 

Electricity 

Charcoal o 
0 jFirewood 

a. 
(Other) 

Oxen 

Horses 

Mules 

Donkeys 

(Other) 

Water 
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3-d-lO. 	Do you use water in this work? (Enter in Table 3-d-A)
 

3-d-1l. Where do you get the water? (Enter in Table 3-d-A)
 

3-d-12. How much water do you use per day (or time period)?(Enter in Table 3-d-A)
 

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. 	(If the quantity cannot be measured) What isyour gross income from
 
the shop?
 

Stores, Restaurants, Boarding Houses, and Hotels
 

3-d-17. What type of business is it?
 

(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
 
used.)
 

3-d-18. What type of fuei or electricity do you use? (Enter in Table 3-d-B)
 

3-d-19. For what purpose is it being used? (Enter in Table 3-d-B)
 

3-d-20. How much do you use per day, month, or week? (Enter in Table 3-d-B)
 

3-d-21. Where do you buy it? (Enter in Table 3-d-B)
 

3-d-22. Hov, 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)
 

3-d-24. What is the value of your daily, weekly, or monthly sales? (Enter in
 
Table 3-d-1).
 

Practical ConceDts Incoroorated
 



5.11-42 

TABLE 3-d-B: ErIERGY USED IN STORES, ETC.
 

Type of Quantity/ Where Cost Easy
 
Energy Use Time Period Purchased Per Unit to Get?
 

Gas
 

Kerosene
 

Gasoline
 

Diesel 

Charcoal 

Electricity 

Fi rewood 

(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. What type of fuel or electricity 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-29. 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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TABLE 3-d-C: INSTITUTIONAL ENERGY USE 

Type of Quantity/ Where Cost Easy 
Energy Use Time Period Purchased Per Unit to Get 

Gas 

Kerosere 

Gasoline 

Diesel 

Charcoal 

Electricity 

Fi re.,ood 

(Other) 
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THIRD STAGE
 

Part 3-e
 

Third Stage of the Survey--Part 3-e, Data About Vehicles and 
Trans portation: The interviewer has a list, from 2-55, of 
all vehicles in the coiiunity (including tractors, etc). 

He should interview the owners (organi7ations or persons) of
 
all vehicles; but if there are too many, a!. least two ownrs
 
in each category of vehicle. After the irtervicw, he should
 
note it on Table 2-55.
 

3-e-l. Who is the owner interviewed?
 

3-e-2'. What type of vehicles do you have? (Enter in Table 3-c-A)
 

(Ask 3-e-3 to 3-e-ll for each tyoe of vehicle, noting responses on
 

Table 3-e-A.)
 

3-e-3. How many of this type do you have? (Enter 'n Table 3-e-A)
 

3-e-4. For what purpose do yuu use them? (Enter in Table 3-e-A)
 

3-e-5. How far do you travel? (Enter in Table 3-e-A)
 

3-e-6. How many trips do you miakc per week? (Enter in Table 3-e-A)
 

3-e-7. W'hat kilid of fuel does it use? (Enter in Table 3-e-A)
 

3-e-8. How much fuel does it use ner week? (Enter in Table 3-e-A)
 

3-e-9. Where do you buy it? (Enter in Table 3-e-A)
 

3-c-10. How much does it cost (per unit)? (Enter in Table 3-e-A) 

3-e-ll. Is it easy to get? (Enter in Table 3-e-A)
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__ 

____ ___ 

Type of 

Vehicle 


Truck
 

Small
 
Truck
 

Motorcycle
 

-v
 

Car
 

Bt.s or
 
C)0	 1i nibus
 

o 
Tractor 


o 	 (Other)
0

CL 	 (Other) 

(Other) 

(Ote_ 

TABLE 3-a-A: VEHICLES AND TRANSPORT
 

JWhere & Trips Type of How Much Where Cost Per Easy to
 
Quantity Use How Far Per Week Fuel Per.Week Purchased Unit Get?
 

I 

___ ___ _ _ ___ __ _-______I_ ___ _______ 

__ 

__ ___ ___ __ ___ 

__ ____ _ __ __ __ _ __ _ _ __ _ __ _ __ __ ________ ________ 
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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,
 
oF 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.
 

3-f-l. Who is the owner interviewed?
 

3-f-2. What type of generators do you have? (Enter on Table 3-f-A).
 

t
(Ask questions 3-f-3 through 3-f-l0 fo. each genera or, writing
 
the answers on Table 3-f-A.)
 

3-f-3. What is the generator capacity? (Enter in Table 3-f-A)
 

3-f-4. For what purpose do you use it? (Enter in Table 34-A)
 

3-f-5. Does it run regularly? (Fnter in Table 3-f-A)
 

3-f-6. How much f;.el does it use (per time period)? (Enter in Table 3-f-A)
 

3-f-7. 1.het do you buy the fuel? (Enter in Table 3..f-A)
 

3-f-8. How much does it cost (per unit)? (Enter in Table 3-f-A)
 

3-f-9. Is it easy to get? (Enter in Table 3-f-A)
 

3-f-lO. Ifyou sell electricity, what is the sale price? (Enter in Table
 
3-f-A)
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Type of 
Generatvr 

Diesel Motor 

Diesel Motor 

-o 

Gasoline 
Iotor 

wf 

00 

0 

GasolineMoto r 

Wi ndmi l 

C)7W 
0 

o 

0. 

i ndmil1l 

Hydro
electric 

Hydro
electric 

(Other) 

TABLE 3-f-A: ELECTRICITY '3*ENERATION 

Runs Quantity/ Where Easy Sale 
Capacity Use Well? Time Period Purchased Cost to Get Price 



interviewer
 

date 5.11-48
 

place.
 
no. of interview
 

FOURTH STAGE
 

Fourth Stage of the Survey--The Final Interview With Communit.y
 
Leaders: Besides asking the questions below, the interviewer
 
should explain how the survey progressed and ask ifthere is
 
anything else he should know.
 

Moreover, he should conduct this interview ina very open manner,
 
like a conversation, taking as many notes as possible.
 

4.1 What are the most urgent needs or problems of the community?
 

4.2 Do you have any plans or projects under way to address these needs?
 
What ,.re they?
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4-3. (If there are no current projects) How do you think one might resolve
 
thes, needs? 

4-4. According to what you have said, how do you believe the members of the
 
conunity might contribute toward resolvinj these ne2ds?
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SECTION FIVE
 

THE ANALYSIS AND USE OF ENERGY NEEDS ASSESSMENT DATA
 

As PCI's diagram of the process for matching viflage level needs and appro

priate energy sources and technologies in Figure 1-2 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 summarized 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 framcwork.
 

Ideally, this will suggest to planners the relative priority of various energy
 

needs. Once rough priorities are established, analytic personnel with specific
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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 and the
 

Government of Bolivia need to undertake in cotinection with the development of
 

village level energy projects. These are:
 

e A Technical Feasibility Analysis 

9 An Economic Analysis 

c 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 the feasibility analyses
 

are time-sequenced for effective decision-making, the use of other experts
 

should largely follow the same sequence.
 

Finally, after each scep 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
 

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
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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 solar technologies could supoly the
 

energy for pumping.
 

The matrix on the following page, Table V-I, 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 iniLial 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 understaiding 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
 

charecterization 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 good idea of sizing requirements for
 

various options.
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TABLE V-2
 

ENERGY ENU-USE CHARACTERIZATION CRITERIA
 

Criteria 	 Explanation
 

Fom of ne . The form of energy (electricity, heat, shaft power, 
etc.F'-t n satisfy the end-use being considered is very Important. 
The fewr conversions In energy form, the greater tMe enery efficiency, 
and generally as close a match as possible should be atte.-I'ted. De
pending on the technology chosen, so-me end-uses zan erploy several energy 
forms. Tabl V-3 lists likely technologies and the for of energy out
put for each.
 

Level of Demnd. There are two as;dects of level of der-and. First, 
what is the Absolute level of kinetic or therr-al energy req,,ired by 
the e.d-use? For example, the degrees centigrade r.quired for heating 
hot water for bathing Is ruch lo~ftr than the level required to fire a 
kiln. Second. what quantity Is required of this absolute level? To 
an;wer this second aspect, it may be necessary to Apply r.riteria 4.
 

, 6 and then coe back to arrive at the total level of deand. 

3 	 Spatial Distribution. Energy ,-ust I' delivered to the site where It 
Is to E us--ii-7t" he conversion iechnalogy riAy or way not be needed 
or required at the sizc. For exarple, irr-gation to farners' fields 
might be supplied by individual stand alone systems or by a large 
centralized pumRing irrigation systen. The site specific nature of U.e 
end-use as described by data frti the eiergy survey will allow for an 
analysis of various technolngy options.
 

Seasonal 'ariations. End-uses often have seasor3l fluctuations and de
mndore energy at one tire than at other tines of the year. even 

when they may not be ongong. Seasonal end-use variations must be 
matched with the potential seasonal variations in energy output char
acterizing the technology under consideration. Fer example, wind in 
adequate am-unts must be aveilable at the site during the time of year 
when water is needed for irrigation if wind p6Mping is to be feasible. 

Dal Variations. Energy must be supplied at the time of day it Is
 
iee perfWm the work. If the tire of day when an adequate amount 

of energy is being produced is different, then the technology will not 
be feasible without some type of energy storage system. 

6 	 Duration. If the end-use task rust be perforred a cert:In nunbe,- of 
hoursper day, then the technology must bc capable of providing that 
number at a certain ninium level of output, with or without storage 
capability. This duration period and mlnirm level relate back to 
the total level of demand outlined above. 

ensitivity to Interruption/Fluctuation. The length of tipe that an
 
end-use task -can-e-e' trruc- Uor-Taltcd must be matched with the 
variability and 	reliability of tse technology's output. Again, storage
 
systems can help correct a mat'. that 's not exact. 

2IoOS 
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TABLE V-3
 

POTENTIAL LOCAL ENERGY TECHNOLOGIES & STRATEGIES & FORM OF ENERGY OUTPUT
 

TECHNOLOGY
 

1. Energy Conservation Strategies
 

a. Energy Storage .............................. 


b. Stoves (earth & metal)
 
Cookers (pressure).......................... 


c. Passive solar building design
 
(houses, greenhouses) ....................... 


2. Indirect Renewable Energy ......................,

Production Strategies 


Improved forest management 

b. Tree planting 

c. Non-wood crop planting and
 
harvesting
 

3. Direct Renewable Energy Production or
 
or Conversion Technologies
 

a. Solar cells..................... ........
 

b. Flat plate solar collectors ................. 


Thermal (mechanical, electrical)
 

Thermal
 

Thermal
 

These are indirect in that they
 
must be further converted, ex
cept in the case of direct
 
biomass combustion
 

electrical
 

heat (water or air)
 

c. Concentrating solar collectors .............. heat (liquids or steam)
 

d. Box and tent collectors ..................... heat (wat.Ir or air)
 

e. Solar stirling engines ...................... mechanical, electrical
 

f. Solar rankling engines ...................... mechanical, electrical
 

g. Geothermal ..................................heat (steam)
 

i. Wind-mechanical ............................. 


j. Wind-electrical .......................... 


k. Hydro-electrical ............................ 

1. Hydro-kinetic ............................... 


m. Hydraulic ram ... ....................... .... 


n. Biogas (methane) combustible gas and 

o. Methanol Bio Conversions liquid fuels 

p. Ethanel kinetic, biomass 

q. Draft animals 

mechanical
 

electrical
 

electrical
 
kinetic
 

kinetic
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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
 

convillage, measurements of this sort may have to be made before a final 


clusion can be reached about the site specific feasibility uf 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:
 

* 	 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?
 

* 	 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.,
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comparison of the investment costs incurred -inthe 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 necessary to calculate their present value.
 

There are two mcthods 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 valu(
 

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 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.
 

C. 
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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 ii,conditions of total unemployment, there is
 
a loss of leisure time involved ;n working and, therefore, a certain oppor
tunity cost. In addition, people :night be more willing to perform certain
 
tasks over other tasks, even if the recp've 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.
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practice, this rate is likely to vary widely, even within a given area. World
 

Bank data show that inmost 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 snould be
 

introduced as benefits and the loan payments as costs. If the rate of interest
 

charged is considerably lower than the discont rate ai the internal rate of
 

return, then the availability of credit will enhance the financial feasibility
 

of the investment.
 

In many cases .twill 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 analysis 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 the
 

flow of resources and cash outlays reqLired 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.
 

To adjust for inflation use the equation:
 

1 + n = (I + r) (I + i) 

where:
 

n = nominal 3r adjusted rate
 
r = real estate
 
i = inflation
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c. Economic Analysis
 

This analysis measures expected benefits and comts fr inthe 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 wouJ 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 shoald be considered in a sensitivity
 

analysis.
 

It is not uncommon for developing countries to arbitrarily fix their exchange
 

rates at levels tat 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.*
 

Yhe 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 benefit
 

As was done in the feasil-1ity st,--v iv- the Misicuni and San Jacinto
 
muItipurpo n-
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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 eo 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 outlined above. The current practice in Bolivia for World Bank or
 

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

In undertaking 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 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 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 publi(
 

resources) might arise. Social benefits, such as environmental improvements,
 

may also result from a project.
 

If tne introduction of the project requires the provision of extension service!
 

er 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.
 

Practical Concepts Incorporated 2



V-13
 

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 p~rameters in the economic and financial analysis may involve
 

uncertainty and a lack of accuracy. Rather than seeking a single figure that
 

assesses a project, itwill 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 impleamentation period. Thus sensitivity analysis can be an im

portant tool for financial as wefl 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
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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
 

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:
 

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?
 

* 	 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, aialysts and planners should first
 

utilize the survey and other data to describe the community situation 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
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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 fearibility assess

ment only by consideration of the socio-cultural aspects of a community.
 

a. Assumptions
 

Plannrs should recognize the number of assumptions underlying the formulation
 

of PCI's analytic 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 assumptions involves the socio-cultural factors involved in
 

managing a proposed project: PCI's approach assumed that all aspects of the
 

level, will be carried out in the appropriate language(s).
project, at the local 


Tn 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 personnel 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,
 

L;,E foasibility of a successful project will be significantly lower 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
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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 Americal
 

constitutes the third set of assumptions. These assumptions are based on
 

anthropological and sociological research. It is Pssumed that the socio

cultural system present at any one moment in a ruro community represents th(
 

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, traditionalist'
 

apathetic, comprised of historical leftovers, etc.) inhibit an understanding
 

how Thanges can occur in rural, developing areas. The adaptative model sub

sumed in our assumption above provides a means for understanding the process(
 

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 energy projects in Bolivia: (1)a
 

socio-cultural feasibility analysis must be based on site-specific informatic
 

as is provided for in the survey methodology, and (2)different commlrnities,
 

even in the same region, may vary significantly in terms of their pertinent
 

socio-cultural features and, hence, in their potential to accept, integrdte a
 

benefit from a project.
 

1, 
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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 centinuum of ccwmunity types. Where a community falls along this con

tinuum 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 dis

cussed below. Examination of this 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'nm into three Sections, 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 whose socio-ctultural and economic characteristics
 

match, within some range of tolerance, project variables and requirements.
 

Post-threshold cormunities 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 adaptations 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.
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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.
 

9 	Degree and type of organizational capacity. This facet of the socio
cultural system of a community can be examined in several ways. Many
 
rtural 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, 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 ca-'eful 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.
 

@ 	Level of eoucation and of intellectual openness. This parameter is
 
less significant than organizational capacity for screening commun-.
 
ities, 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.
 

* 	Level of motivation to fulfill perceived needs. Assessing and des
cribing the level of motivation that characterizes a conmiunity 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. ihe 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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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)
 

status
ethnic differences; (3) differences in wealth (and social 

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
 
bonds
background associated with lack of kinship and similar social 


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
bilities for other groups.
 

e 	In carrying out a 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 dive;-sity may be called for.
 

e 	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 significant problem in rural Bolivia. 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 community by specific technologies. The greater the changes re
quired, the more difficult it may je 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 labor by age and
 
sex, and the analysts should consider the match between existing
 
pattert S dnd 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 attitjdes among some members of a community that 
physical/manual labor 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
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TABLE V-4: CROSS-IMPACT MATRIX FOR SOCIO-CULTURAL IMPACTS OF ENERGY PROJECTS 

Variables 
of Energy 
Project 

1. 

Employment 
Level 

2. 

Division 
of Labor 

3. 

In & Out 
Migration 

4. 
Wealth 
Differen-
tiation 

5. 
Female 
Depen-
dency 

6. 
Reni nal 
Depen-
dency 

7. 

Health 

8. 

Nutrition 

9. 

Social 
Conflict 

10. 

0;.ier 

-4. 

End-
Use 
Changes 

1. 
2. 

3. 

Ei etc. 

w
o Technology 

Require
ments 1. 

0 

2. 

etc. 

0 
et 

Information 
& Training 

1.etc. 

Act ivi ty 
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 down the side
 

and ti,en 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 inthese 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 ismost important if itmeans 
an increase in the share of work done by a particular segment 
of the population (e.g., women and children) or if it changes 
the status aspects of tasks so as to affect differentiation. 

Item 3. Inor out migration might be positive or negative depending 

on a range of internal and external variables. 

Item 4. Increases inwealth differentiation would be negative. 

Item 5. Greater dependency of women on men for livelihood and security 
wouIld be negative. 

Item 6. Increased dependency on 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. 
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Item 8. Same as 7.
 

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

3. invircnmental FeasiLility Analysis
 

When new energy resources are utilized or a new way of delivering energy is
 
brought to a village, there ,aill almost always be some new interactions with
 
the environment. Changes in a community's patterns of using local energy
 
resources will change their inoacts; 
 new technologies may also affect human
 
and animal behavior. These effects may be positive, neutral, negative or
 
mixed. Inall 
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 typos:
 

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

e 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 changes that may oc
cur due to an energy project intervention. The following matrix (Figure V-l)
 
provides a conceptual way of orga;izing 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.
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Across ti.: top of the matrix are the physical environmental categories in
 

wht,.h impact is likely to occur. Down the side of.the matrix, planners 

should list ,11 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. 

Tcn g Impact Areas
 

Caused Animal,
 
Change Aquatic Water Water Air Soil
 
Element Life Quality Availability Vegetation Quality Quantity
 

1.
 

2. 

3. 

etc.
 

FIGURE V-1: ENVIRONMENTAL IMPACT MATRIX
 

For example, if the energy project under consideration isa 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 be: 

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

2. A windmill instaI'ed 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 knowledge, the site specifc 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 abouv the potential environmental im
pact of each of these chinges 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
logical 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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