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FOREWORD

The purpose of this study is to summarize and improve research methods used in rural enerqy
surveys in developing countries. It also provides an annotated bibliography of relevant litera-
ture. A number of energy surveys have now been carried out in different rural areas of the Third
‘World. They have improved the understanding of rural energy use and supply but available infor-
mation is far from providing a coherent and complete picture. Also, when this study was con-
reived, no authoritative review of the existing literature, with focus on methodological aspects,
had ever been undertaken. This publication represents a major contribution to filling this gap
in relation to English language literature. An attempt has been made to include surveys under-
taken in Asia (except for India) and Africa. Most studies in Latin America are not covered for
language reasons. A companion piece on India will be published shortly in this Manuscript
Series. It is hoped that the information and analysis presented in this report will he of
benefit to future efforts to investigate and understand more fully rural energy situations in

developing countries.

Har tmut Krugmann

Science, Technology and Energy
Policy Program

Social Sciences Division

1.D.R.C.
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CHAPTER 1: THE METHODS OF RURAL ENERGY SURVEYS

A large number of rural energy surveys have been completed in the last decade, The primary
objective of this book Is to review the questions that they have asked, and to evaluate the
methods which have been employed in the search for answers, This is largely a matter of deter-

mining how energy is consumed in the rural areas of the Third Worid,

Secondly, it intends to raise a series of additional matters which have generally not been
dealt with by the main stream of energy work, to show why it Is important that these should also
be considered, and to discuss the methods which are available for their investigation, This will
Involve conslideration both of the measurement of energy supply, and of the economic and social

contexts within which the use of energy takes place,

The final objective is to ask how these various elements may be examined In relation to each
other, This is approached through a discussion of the strateglic choices which researchers must
make In the allocation of their time and an examination of the various types of research 'pack-

age' which may be assembled.

Each of these broad areas will be viewed from a social science perspective, and with the In-
tention of showing what this group of disciplines collectively has to of fer by way of a contribu-
tion to an Improved understanding of rural energy matters, |t should, however, be emphasized at
the outset that this work Is not conceived as being exclusively relevant to social scientists,
Recognizing that many of those who must conduct surveys, or promote and Interpret them in some
pol icy-making capacity, will have other disciplinary backgrounds, it seeks rather to lay out

basic concepts and methods in a manner that will be readily accessible to a wider readership.



important contributions to the subject are already available from the FAO,! the US National

Academy of Sclences,2 the East-West Cen'rer,3

and a number of other sources, These will often
be drawn upon quite extenslively for detalled treatments of specific points of methodology In par-
ticular, The exercise to be undertaken here should therefore be seen as an attempt to complement
these earliier works by exploring methods in the speciflc context proved by the existing body of
survey work; and by taking a broader view than Is customary of the way in which the various ele-

ments of a rural enerqy survey may be explored in relfation to one ano‘l’her.4

By way of identification of the various aspects of the study it is to be noted that the con-
sumption of energy is explored in Chapter Il; supply in Chapter Il}; social and economic dimen-
sions in Chapter i1l; social and economic dimensions in Chapter 1V; and the packaging of research
in Chapter V., A brlef overview of the content and underlying rationaie of each of the subject
areas form the final part of this Introduction, Before turning in more detajl to what is intend-
ed, a little time will be devoted to the question of how to establish the parameters regarding

the subject matter, and some related matters +to be excluded from +his Investigation.

IFAO: Wool Fue!l Surveys, Rome 1983,

2ys National Academy of Sciences, Proceedings: International Workshop on Energy Survey

Methodologies for Developing Countries, Energy Survey Methodologies, Jekyll Island, Georgia,

1980, Board Energy Survey Methodologies, Jekyll Island, Georgia, 1980, Board on Science and
Technology for International Development Commission on International Relations, Natlonal! Academy

of Sciences, National Research Council, National Academy Press, Washington, D,C,, 1980,

3!SLAM, M.N. MORSE, R, and Soesatro, M,N, Rural Energy to Meet Development Needs: ‘Asian

Viilage Approaches, Westview Press, 1984, p, 22,

4FAO: (op, cit). Provides excellent guidelines on how to investigate particular dimensions

of rural situations, but little or no guidance as to how, say, ecological and social

cons lderations might be incorporated within an individual piece of research,
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An initial impression of the diversity of problems and approaches which are to be encompassed is
essential, in order to establish clearly at the outset the sense in which, and the extent to

which, useful generalization will be possible,

THE SCOPE OF THE ENQUIRY

'Rural energy survey' has, in practice, nearly alway meant 'rural fue! survey'; and fuel, In
turn, has largely been treated as If it were synonymous with certain types of biomass, Further—
more, surveys have tended by and large not to look either at animate energy, or at the so-calted
commercial fuels such as kerosene or charcoal that are used mainly in urban areas; and which gen-

erally comprise a small proportion of total rural consumption,

There are clearly senses In which such ommissions are undesirable, At present, biomass is
used malinly to provide heat for domestic and smal I-scale Industrial purposes, and is, for the
best part, quite distinct from animate energy, which is mainly employed as a source of I[ifting
and motive power In the agricultural and transport sector, This distintion is, however, being
broken down by new technologies such as gasifiers, which will place differnt types of end use (n-
to direct competition with each other for the same energy source; it is already the case that end
uses compete in a rather less obvlous way with each other for the allocatlon of land, Similarly,
with regard to 'commercial' fuels, it Is clearly of significnce to inquire into the implications

of possible substitution with biomass use,

while recognizing the validity of thes arguments for a more inclusive concept, the conven-
tional understanding of energy as biomass will be retained here, on the essentially pragmatic
grounds that the field to be investigated Is a broad one; that it needs to be extended further
Into areas which relate more closely to the core of existing concerns than either animate or

‘commercial' fuels; and that ultimately a line has to be drawn somewhere,

In addition to leaving out certaln types of energy, the present work also excludes certain
types of rural energy study, Most notably, it has little or nothing to say about either the sub-
stantive issues raised, or the methodological problems posed by the significant body of litera-
ture addressing Itself to possible new energy sources or conversion devices. Such studies
undoubtly have an important part to play within the overall context of rural energy pollcy mak-

ing, and indeed have often been carrfed out In combination with the kinds of survey which are
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to be discussed here,2 Nevertheless, they can only properly come Into their own in the event

that more fundamental quotas about fue! availability and supply have been answered,

No reference will be made to the very substantial body of rural energy survey work which has
been carried out In India, This is important enough to warrant independent consideration, and a
separate account has therefore been prepared.6 Leaving out India serves to limit further not
only the geographical, but also the substantive scope of what is to be attempted, since this part
of the literature is characterized by data collection exercises conducted upon a far more exten-
sive scale than will generally be encountered elsewhere, with one or two important exceptions,.
The studies conducted by the Ministry of Energy and the Beijer Institute In Kenya,7fhe Universi-
ty of ife and the United Nations Unliversity In ngerla,8 however, remain so atypical of the

non-indian work in general that they too are not included here.9

5see M, Best, The Scarcity of Domestic Energy: A Study in Three Villages., Working Paper

no, 27, Southern Africa Labour and Development Research Unit, Cape Town, South Africa, November,

1979, p. 1.

6See A, Desal, Rural Energy Surveys in India, National Counci!| of Applied Econamic Research,

New Delhi, November 1982, to be published in 1DRC Manuscript Series,

7Mlnlsfry of Energy/Beijer Fuelwood Cycle Study: Energy Development in Kenya, Problems and
Opportunities, n.d, Mimeo,

8G.J.A. 0JO0 et al, (eds), Rural Energy in South-Western Nigeria: A Preliminary Report (UNU,
1979),

9Nhere indlvidual items from these larger studies serve to Iiluminate themes explored here,

they have been used, See for example, J, Ensminger, Energy Use Among the Galole Orma, 1981,

pe3. Mimeo,
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Lastly, the exercise Is confined to sources avaliable In English, This means that, with a
significant number of exceptlons, the examples clited have tended to be drawn from countries where

English Is widely spoken and used; but It Is hoped that the conclusions to be derived from this

sub-set of the overall literature will be more general In their appllication,

These various devices have been adopted to narrow the scope of the enquiry, but a conslidera-
ble diversity of problems remain to be explored, In the first place, the mainstream of rural
energy surveys divides Iinto two major sub-sections, On the one hand, there are a serles of
studies which take as thelr part point of departure an expliclt concern with fue! shortage, Its
causes, and possible ecological and other consequences, The primary cosideration here is to pro-
vide Information which will help to throw |1ght on the problem of how to go about ensuring suffi-
clent supplies of fuel to satisfy existing needs, at the same time guarding against the 'mining’
of resources in particular, and all of the consequences which might follow from fhls.'o On the
other hand, there is the body of work prompted by the increase In oll prices In the early 1970s,
and the accordant concern to establish a data base on existing patterns of energy use in the ru-
ral areas, as a first step towards the more extensive use of the avallable resources In the fu-

ture,

An emphasis on one or other of these problems will affect the way In which the researcher
goes about choosing the locations In which data Is collected, |t may well also iInfluence the way

In which boundaries are drawn around research locations,

Where shortage Is not a problem, it Is likely that fuel supply will be organized on a highly
locallized basis and that Investigations can safely be conducted on the assumption that communi-
tles are discrete entities, But where shortages do arise, this Is very likely to be caused, or
at least accompanied, by states of affalrs where numbers of rural communities are placed In com-
petition either with urban consumers, or consumers from other rural communities, for fuel, Here
a rather different drawing of boundaries, and perhaps also a partly differnet agenda of questions

may be appropriate,

10These concerns may be traced back to the seminal ideas of Eric Eckholm, The Other Energy

Crisis: Firewood, Worldwatch Paper, Worldwatch Institute, Washington, D,C, 1975, p. 19.
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Superimposed upon this first séf, are a further series of dlfferences derlving both from
ecological diversity and the various stages of development at which particular communities or
socleties may be found, These will naturally be reflected in varylng patterns of supply or con-
sumption, which in turn may lead to varying constraints and possibilities as far as the methods
of data collection to be emplioyed are concerned. Finally, surveys will naturally also differ,
both with regard to the resources which they have directly at their disposal as wel!l as to the

quality of data which is available from other sources,

All of this points to the conclusion that no methodological blueprint can ever be dev!sed
which can be appiied to all rural energy Investigations, |In spite of this, however, generaliza-

tion still remains possible in at least three senses,

In the first place, although the emphasis to be glven to specific topics may vary from case
to case, and although research locations may be selected according to rather different criteria,
the basic checkllst of questions from which an enquiry wil! Initially proceed will be quite simi-
lar, In most instances, Irrespective of whether one is dealing with a situation of shortage or
of relative abundance, it will always be important to distinguish between the various end uses to
which energy is put, to explore consumption in relation to the level of ftuel off-take which can
be sustained by a particular enviroment; and to arrive at least at some preliminary understanding
of the institutional factors which are likely to influence the feasibility of alternative forms

of intervention,

Also, many of the techniques developed in relation to the needs of one particular piece of
research may be quite widely transferable, with only minor modiflications, to other situations,
This will apply fo quite wide ranges of methods for measuring energy consumption or supply under

different land utilization regimes; as well as to the investigation of more complicated social

phenomena,

Finally, in so far as a range of methods will normally be avallable for the investigaton of
any particular phenomenom, the consliderations which researchers will need to take Into account in
choosing between alternatives, will| also be broadly similar from one instance to another, This
will also apply to the way In which choices are made between overall research strategles. A

strong basis for generallzation does therefore exlst, although this must inevitably fall short of

the point where a researcher can simply be presented with methods and strategies 'oft the shelf!',
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-7 -

SUMMARY OF CHAPTER CONTENTS

The tirst part of the introductory chapter defines the scope of the enquiry, and broadly

what it can and cannot be expected to achieve, The final part of this Introductlion is devoted to

a step by step outline of what follows,

The second chapter deals with fuel consumption, a subject which has been at the centre of
nearly al! rural energy surveys, and an exclusive concern of many, However, in spite of the
amount of attention which consumption has recelived, It Is suggested that the way in which it has
been approached often reveals serious limitatlons, There Is a tendency to not devote sufficient
attention to the identification and dlfferentiation of the types of uses to which fuel is put,
This jeads to certain problems in the estimation of present levels of use, and to more funda-
mental difficultles in the prediction of future levels of consumption, given that the require-
ments of different sectors will be subject to quite distinct determinants, The major section of
the chapter attempts to Indicate how this limitation can be overcome., The need to take account

of the repetitive variations which can arise In fuel consumption through shorter and longer

periods of time Is also emphasized,

Chapter i!| turns to the factors affecting the supply of biomass fuels, There is, as was
noted eariler, a substantial Ilterature dealing with new ways of supplyling and converting renewa-
ble energy sources, A substantial body of work is also avallable on the capacity of existing

forest land resources to produce commercially transactable timber for construction and related
purposes.” Very little, however, has been written about the supply of the fuel materials which
are most commonly used in the rural Third World, and a major part of the chapter seeks to redress
this imbalance by exploring some of the Isolated attempts which have been made to determine fuel
supplies, It focuses on me'rﬁods of assessing productivity under three distinctive types of land
use/fuel extraction regimes which are characteristic of the rural Third World, and shows how the

max imum level of off-take at which supplies can be sustained In the long run can be calculated,

”FPO: Tropical Forest Resources by Jean Pau! Lanly, FAO Forestry Paper no, 30/UN 3216,
1301-78-~04 Technical Report 4, p.19,
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These procedures are egually relevant to situations where fuel is short, and where there is
the potential for Increasing consumption above present levels without mining the fuel resource,
There is a demonstration further on, in the chapter of how situations of shortage may also be ex-
plored through the identiflication of the symptoms which arise when consumption overtakes supply.
Rather, more attentlon has been devoted to this aspect of the fuel problem than to the assessment
of supply itself but this sub-set of the literature is shown to be problematic both in the sense
that shortages can arise for reasons quite Independent of fuel consumption, and because symptoms
are open to serious misinterpretation If not reviewed in a comprehensive manner. The chapter
then concludes with an extended case study that provides a good 1llustration of how a series of

symptoms can be studied in interaction with each other,

Chapter |V sets out to explore the broader economic and social contexts within which fuel
use and supply take place, which, like supply, have been neglected by the majority of energy sur-
veys. The inadequacy of aggregate or average levels of consumption as a means of identifying
fue! needs are pointed out, and a number of different ways of classifying households are investi-
gated iIn terms of the |ight they can throw on this particular problem, It is also argued that
classification and an understanding of relations between different groups and classes, provides
an essentlal pre-condition for identifying the political Interests which will often be critical
in determining whether or not it will be possible for specific forms of Intervention to achieve

thelr intended effects,

In the second section, a corresponding attempt Is made to disaggregate the household, and to
show how changes in fuel supply can interact with the existing sexual diVlslon of labour to have
a particularly adverse effect upon the welfare of women, In very much the same way that the
Introduction of changes that may mainiy prove beneficial to the less well-of f members of society
may be blocked by more powerful interest groups, 1t is suggested that the needs of women fail to
be addressed as a result of the mechanisms of male control, In both instance, it may be that
what appeared originally as an energy problem, amenable to soiution by purely technical means, is
In fact a more general problem of inequality and of the social structures within which +his
arises; and that conditions can only be expected to improve if that sturcture itself is trans-
formed. It is argued that such important negative conclusions can help to define more precisely

the circumstances under which simple technical and institutional solutions are capable of making

a contribution,

The reader's attention is next directed towards the forces transforming rural society, and

to the influence which these can exercise, in more or less direct ways, upon the supply of fuel,
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Particular emphasis is given to urbanization, and the effect which this can have upon the
availability of fuel in surrounding rural areas, The less obvious Impact of trade in changing
tand use patterns, and hence the supply of fuel, as well as in transforming rural soclal rela-
tions, including those governing access to fuel, is also pointed out, This section serves, once

again, to emphasize the dangers of conventional approaches which regard energy In isolation from

the social contexts within which It Is used, and which In so doing, can lead to quite misleading

conclusions concerning the approprlate forms of remedial action,

The final chapter approaches the discussion on strategies for rural energy surveys by taking
stock of the substantive issues arising eariler in relation to consumption, supply and social
context; and by asking how these different aspects of the fuel problem can be integrated within
overall research approaches, The resolution of these Issues is shown to Involve decisions about
the type and number of locations within which enquires will be carried out, and the trade-offs
which inevitably have to be made In choosing between the substantive and geographical scope of
an Investigation, The other major element which needs to be taken into account, is the methods
which are to be used and a range of possible approaches redescribed and evaluated in relation to

the specific types of Issues which they might be used to explore,

The discussion proceeds to Identify three characteristic forms of research package arising
in response to the logistical problems described earlier in the chapter, These are the extensive
sample survey (which depends largely on the questionnalire); the single community study (or the
type characteristically undertaken by the anthropoiogist); and the purposely selected, muiti-
community approach (which combines elements of both of the others, and has proved by far the most
popular with those carrying out rural energy surveys to date), The chapter concludes with an

o laboration of some Important general principles which will need to be borne in mind in the

design and execution of any rural energy survey,

There then follows an annotated bibliography which deals, in turn, with a number of examples

of energy surveys, with more general works of survey methodology, and with relevant items from

the broader rural energy l|iterature,
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CHAPTER |1: UNDERSTANDING FUEL CONSUMPTION

Rural energy studies have been concerned primarily with determining levels of fuel consump-
tion, and it is therefore appropriate that this form the subject of the first part of the book,
The problem of measurement is deait with directly In the third section of this chapter, following
preliminary discussions of the different categories of fuel users and uses, and the factors re-

sponsible for variations of consumption through shorter and longer periods of time,

It should be emphasized at the outset that it is crude fuel and not energy consumption which
is to be explored, No attempt wilil be made to indicate how actual blomass fuei weights or
volumes can be standardized to allow for variations in moisture contents; no consideration will
be given to the relationship between weight or volume and actual calorific vaiues; and no
attention will be paid to the efficiency with which energy is actually converted, or to levels of
final or useful energy consumptlion, It is not intended to imply that these relationships are un-
important, They are excliuded on the grounds that they raise issues of a largely technical nature
which have already been dealt with quite adequately elsewhere, ! ldeally, the types of field-
based enquiry which form the subject of this book shouid be carried out in concert with more sys-
tematic !aboratory-based investigations, Whether fhis is possible or not, it is 'a‘lways impor-
tant that the dangers of aggregating together measures of materials with varying moisture con-

tents, calorlfic values and conversion efficiencles should be recognized,

1. USERS AND USES OF FUELS

In all but the simplest socleties, a number of different types of fuel-using institutions
will arise, Fuel may be consumed by households in the course of producing goods or services for
their own consumpflon, or by small scale industrial enterprises whose output will be sold, Be-
tween these two categories there Is the Ilkelihood of encountering instances where fuel is used
in the course of activities taking place within the household, but where the final consumer will
not be a ﬁousehold member , Furthermore, instances may arise of biomass fuel consumption in

larger-scale industrial enterprises or In other Institutions such as schootls, hospitals and pri-

sons,

Energy surveys have frequentiy failed to recognize the slgnrlflcance of these different cate-

gories, Sometimes the existence of entire sectors Is overiooked with the result that total



- 11 -

leveis of demand cannot be determined, and their influence on the availability of fuel to others
cannot be explored, On other occasions, distinct types of consumption are treated as though they
were identical, even though they may be subject to quite different determinants and future qrowth
paths, Given these difficulties, the first objective will be to distinguish clearly between dif-
ferent types of consumption, so that the full range of relevant institutions may be taken iInto
account by the next generation of surveys, A second objective wil! be to differentiate between
the speclific end uses arising within these broader categories, so that surveys will be able to
provide an adequate basis upon which to assess the |ikely impact of aiternative possible forms of

Intervention; most of which will only respond to a part of the existing range of fue! needs.

a) Dowmestic energy consumption

The consumption of fuel by households for their own subsistence purposes accounts for the
ma jor portion of total rural consumption in nearly all Third World countries, almost irrespective
of the level of development which has been a'r'rained.z The prominence attached to it by most sur-

veys Is therefore not surprising, and it Is appropriate that we should consider it first,

Assuming, for the time being, that there Is no overlap between the consumption of energy in
the course of production for subsistence, and for other purposes, the major probiem encountered
with regard to this particularily category Is how to identify the quantities of energy from dif-
ferent sources which are allocated to specific end uses, |In addition, there will also be the
need to consider the secondary question of how to account for variations In household size and

composition In attempting to arrive at standardized consumption figures,

(1) Distinguishing End-uses

The literature reveals a large number of domestic end uses for fuel, (See Figure 2,1,) In
addition to attempting to deal!l individually with each of the categories l|isted, it may also some-
times be desirable to distinguish between the fuel requirements of different types of cooking
operation, particualry where there are marked variations of an ethnic, class or seasonal na'rure.3
Other major end uses of energy present |ittle difficulty where a single fuel Is employed exclu-
sively for a particular end use, But where a single fuel has more than one end use, or where a
particular end use is satisfied by two or more fuels, then most surveys seem unable to proceed
very far with the business of disaggregation., Faced with situations of this kind,.typical re-
sponses have been simply to identify which fuels where employed for which end uses, without esta-

blishing the respective quantities involved; or to calculate the percentage of
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Figuwe 2.1: A CHECKLIST OF POSSIBLE DOMESTIC END USES OF FUEL

A, COOKING AND RELATED

i. Domestic food preparation

2, Preparation of tea and beverages
3. Parboiling paddy

4, Drying food for storage

5, Preparing animal foods

B, OTHER REGULAR FORMS OF CONSUMPTION

1. Boilling water for washing
2, Bolling/washing clothes
3. Weaving

4, Drying

5 Fumigation

6. Space heating

7. Lighting: domestic

: to protect animais from wolves and predators

C. OCCASIONAL FORMS OF CONSUMPTION

1. Food preparation for ceremonial purposes
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households using a given energy source in different ways, This is better than not attempting to
disaggregate by end use at all, but where breakdowns either cannot or have not been attempted, it

Is very difficult to think through the consequences of possible interventions with any clarity,

For this reason, It is worth noting one of the rather Isolated attmepts which have been made
to overcome this problem, This is described by Blaly,4 who was able to persuade users to take
fuel from separate piles for different purposes, so that the amounts al located to separate end
uses within a given period of time could be determined, Such processes, of course, will only be
successful where there Is a high degree of user collaboration, and where close supervision Is
possible, These considerations tend to I|imit the scale on which the method can be appliied, but
It does appear workable where a small number of principle uses of a particular type of fuel can

be identifled,

With regard to the problems of disaggregation, these seem to become easier at higher levels
of development, Without stating exactly how results were obtained, It is apparent from Chira's
work in Thailand that it proved possibie here to determine the precise allocation of different
5

end uyses, A clue as to how this might have been achieved may be distilled from work carrier

out by Bariloche in Argentina, which suggests that at higher levels of household income there Is
a clear tendency for fue! conversion devices to proliferate, and thus for sources and end uses to

become more readily distinguishable from each ofher.6

4J. Bialy,. Firewood use in a Sri Lankan village, University of Edinburgh, School of

Engineering Science, Occaslonal Papers on Appropriate Technology, 1979. p.5.

55. Chiratrattananon in M,N, Islam et al (eds.,) Rural Energy to Meet Development Needs:

Asian Village Approaches, Westview Press, 1984, p., 272,

6\nstituto De Economia Energetica. A Reglonal Energy System, The Entre Rios Province Report

No, 1. Bariloche Foundation, 1982, p, 173,
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(11) Household Slze ‘and Composition

Even where these problems can be satisfactorily resoived, there still remains the question
of how allowance is to be made for family sl;e and composition, which must be held constant if
estimates of the energy consumption of relatively large populations are to be made on the basis
of a small number of actual observations or interviews., This problem recedes to some extent as
the number of observations grow, but even here 1t will still be useful for purposes of future

projection to obtain welghted per caplta rather than unstandardized household figures,

Most surveys fail to take any account of this factor, but those which do suggesf that a num-
ber of difficulties have to be resolved, In the first place, there are problems of a semantic
kind. The Fleurets report the virtual impossibility of communicating to Tanzanian villagers the
distinction between household members resident at any particular point in time, and those absent
tor shorter or longer periods, since the latter tend to be regarded as present by virtue of the

fact that they have not finally left In the sense of marrying and forming households of their
7

own, In a similar fashion, Digernes describes how informants would frequentiy omit to mention

permanent servants In response to questions on household membership, although they would take all

their meals as a part of the unit and therefore needed to be considered where per capita food or

fuel consumption flgures were requlred.8

in addition to the problems of who should be Included when attempts are made to determine
the normal size of the consumption unit over a period of time, difficulties can also arise in de-
termining who |s present or absent on a particular day, These become particularly important when
physicial measures of fuel use are recorded for short periods, and then used as a basis for
general ization, The Fleurets again mention this as a difficulty which they encountered in

Tanzania, and Newcombe in New Guinea reports what appsared to be a total lack of consistency as

7
P. and A, Fleuret; Fuelwood Use in a Peasant Community: A Tanzanian Case Study in the

Journal of Developing Areas 12 April, 1978, p, 317,

8
T.H, Digernes; Wood for Fuel =~ Energy Crisis Implying Desertification, The Case of Bara,

The Sudan, Thesls for Comd., Degree, University of Bergen, Norway, 1977, p, 59-60,
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regards who might be eating where, on any speciflc occasion.? Where unpredictability Is the
norm, however, then thls will affect the cook as much as the researcher, and the actual amounts
of food eaten used may actually remaln falrly constant around the requirements of the maximum
number |ikely to be present at any time,!0 A number of writers have also noted that the close
association which exists between fuel consumption and household size becomes much less pronoun ced
as the number of persons grows, and the Incremental fuel requirement for each additional person
becomes smaller.“ Rather more care, therefore, may be required In establishing the size of

smal ler households,

Weighting a household according to 1ts age and sex structure can again prove a somewhat com-
plicated matter and many surveys prefer simply to overlook it, As with the question of size,
this may be of relatively Iittle consequence where the unlfs.sampled are both large in number,
and broadly representative of the wider population fram whilch they are drawn, But precision be-

comes of increasing Importance where, as In the majority of surveys, these conditions do not

obtain,

There is no Ideal way of welghting households according to thelr composition which can hold
good for all socleties at all points In time, A number of Indices are however avallable which,

although subject to certain Iimitations, at least give a better picture than that which could be

9K. Newcombe and T, Bayes, Energy in a Simbu Village, Part | only, Report No, 5. Papua New

Guinea Ecology Programme, UNESCO/UNEP, Man and the Biosphere, Integrated Ecological Studies of

Human Settlements, Lae and its Hinterland, 1981, p, 16, Mimeo,

‘OSee S. Siwatibau, Rural Energy In Fijl: a Survey of Domestic Rural Energy Use and

Potential, A Report to the Fljlan government with assistance from the International Development
Centre, IDRC, Ottawa, Canada, 1981, This means that excess food is often prepared which then has
to be thrown away, This would not of course be expected to happen where food was In less

abundant supply,

see eg. lslam et al, (op, clt,) p, 192,
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obtained using only unadjusted figures, Some of the best known Include those devised by the

League of Nations, FAO/WHO, and Lusk.12 These are summarized In Figure 2,1 below,

In applylng any of these alternative indices, three things must be borne In mind, First of

all, they refer to average levels of caloric Intake in the form of food, and as such only provide
a proxy for fuel consumption which may be more accurate under some circumstances than others,

Second |y, they take no account of the econamics of scale in fuel consumption discussed above,

Finally, like fligures relating to family size, they are of no use whatsover, uniess it is possi-

ble to clearly identify the amount of fuel consumed by a household In the course of producing

goods and services for self consumption,

12
See Bialy (op, cit), p, 18-22 and A,L, Epstein (ed).

The Craft of Soclal Anthropology.
Pergamon Press, 1979, p. 160,
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COEFFICIENT FOR CALOULATING STANDARDIZED HOUSEHOLD SIZE

LUSK'S COEFFICIENT

Househol!d Members

Males above !4 years
Females above 14 years

Males and Females
Males and Females
Males and Females
Males and Females

10
6
!
0

12 years
9 years
5 years
1 years

LEAGUE OF NATIONS COEFFICIENT

Agoe (Years)

0 -2
2 and
4 and
6 and
10 and
12 and 13
14 - 59
60+

-~ NN

FAD AMHO COEFF ICIENT

Age (Years)

- 12
13 - 15
16 - 19
20 - 39
40 - 49
50 - 59

70+

—~
* & o ®

D
~ VW OO0 O O -

O OO = ws s s
D

Consumption Unit

1,00
0,83
0.83
0,70
0,50

Coefticient
Both sexes

0,2
0.3
0.4
0,5
0.6
0.8

0.8

Coefficient
Both sexes

0.4
0.6
0.8
0.9

Fomale

0.8

Female

1.0
0.9
0.8
0.8
0.7
0.7
0.6
0.5
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{(b) Other Forms of Household Energy Consumption

Apart from the household members who eat together and draw from a common source of fuel,
there may be other people who are supplied with food on a more occasional basis. These will
include guests whose presence is likely to exercise an influence upon levels of fuel consump-
tion. Given that most households probably entertain, and are entertained by others with approxi-
mately the same frequency, this is unlikely to create any difficulties in assessing overall
levels of fuel use where informants are asked about their average consumption. Similarly, where
data 1s collected from large numbers of households, the effect of entertaining will almost cer-
tainly prove negligible and can safely be disregarded. Much more care in determining the number
of persons present, however, as opposed to the number of household persons, will be required
where the number of recordings made are very small, and where data relates only to short periods

of time,

The situation becomes rather more complicated in cases where hired labour is provided with
cooked food as part payment. Hiring labour is likely to be confined to specific times of the
year, making the issue of when a survey should be carried out, more important where it occurs.
In addition, only a relatively small number of households are likely to be affected, but the ef-
fect i1n those instances is likely to be rather large, making it important that they should nei-
ther be over or under-represented 1n any samﬁle which might be selected for investigaton. This
problem 1s not addressed in any of the surveys which have been reviewed, and i1t is therefore dif-
ficult to form any clear impression of how significant it might be. It seems likely that it will
be of very little importance in some societies, but in others this may not be the case. Given
this uncertainty, researchers may find it useful to conduct preliminary enquiries as to the ex-
tent and frequency of such practices, before arriving at any final decisions regarding survey

design.

An additional category, the use of fuel 1n home industries producing goods for barter or
sale, seems likely to be of much more widespread and substantial significance. These industries
may 1involve the production of sweets and snacks, the processing of other types of food such as
fish, the preparation of alcohol, the curing of tobacco, the processing of other agricultural

materials such as copra, and the firing of clay to make bricks or pottery.

It 1s difficult to imagine an area of the rural Third World where at least some of these

things are not going on. Their general neglect in the literature may be taken to imply that they
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are of |lttle or no significance in fuel consumption terms, but such a conclusicn would not be
borne out by the findings of the relatively small number of researchers who have given the matter
some attention, Siwatabau reports from Flji, for example, that househo!ds may be using about 30%
of their total fuel consumption for copra drylng.13 Weatherly has found that In one of the more
developed villages which he studied In Indonesia, stemwood consumption by home Industries is
equal to more than half the amount used by households for their subsls'rence;” and In a survey
in Upper Volta, Ernst has discovered that on one day out of three, more than half of the house-

holds In her survey use more fuel to produce goods for market than for their own requlren-nen'rs.Is

These examples suggest that where home Industries have not been explicitly taken into
account, the ommission Is potentially quite a serious one., |f the fue! used for these purposes
is simply overiooked, the likellhood Is that aggregate consumption will be substantlially under-
estimated, But what probably happens more frequently, is that this type of consumption simply
gets lumped together with the fuel which a household uses to satisfy Its own Immediate needs,

Such a procedure Is unsatisfactory on at least four counts,

Firstly, the incidence of such activities will not be spread evenly across a popuiation.
Many will be the preserve of specific occupational or Income groups, and many will be Iocalized
around specific sources of raw material such as fish or clay. In order to get an accurate pic-
ture of aggregate consumption it will be Important to ensure that different types of house~hold
or area are nelther over nor under-represented in a survey, and this will scarcely be possible

where no distinction is drawn between different types of end uses.

13566 Siwatabau (op.cit)s p. 32,

MW.P. Weatheriy, Environmental Assessment of the Rural Electrification | Project In

Indonesia, prepared for the US Agency for International Development, Jakarta, Indonesia, 1980,

p. 80, Mimeo,

IsF. Ernst, Fuel Consumption Among Rural Familles In Upper Volta, West Africa. Voluntary

Paper, Eight Worid Forestry Congress, Jakarta, 1978, p, 2-3,
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Secondly, the determinants of purely domestic and other forms of household fuel consumption
will be quite different, and these are likely to prove highly significant to any attempt to
assess future levels of demand. If it is assumed that there is no change in the efficiency with
which energy is converted, then the size of the domestic requirement largely becomes a function
of future levels of population. Additional types of household consumption, on the other bhand,
will be determined by future access to markets, the level of the demand for the goods produced,
and any economies of scale in the production process which may arise where the level of output

per home industrial umit grows.

A third reason for distinguishing home industrial from other forms of domestic fuel consump-
tion is that where output is sold, the additional income generated may well make it possible and
desirable to purchase fuel. The presence of a home industrial sector may well be associated with
the commercialization of biomass fuels, and with the consequences for overall levels of fuel
availability which can follow from this.16 Finally, where fuel 1is purchased rather than
collected, users may become more prepared to contemplate cash expenditures on more efficient caon-

version devices than would previously have been the case.17

It is thus apparent that home industrial fuel consumption warrants independent attention.
This may create some practical difficulties,18 but these should prove no greater than thaose
posed by the need to distlnguish between different, purely domestic end uses; and the solutions

proposed in relation to these should once again apply here. Alternatively, where such activities

16For a discussion of this issue see Chapter III, part 3.

17A. Barnett et al. Rural Energy Needs and the Assessment of Technical Solutions, in - A.

Barnett, R.M, Bell and K. Hoffman - Rural Energy and the Third World. A Review of Social Science

Research and Technology Policy Problems, Pergamon Press, 1982. p. 6-7.

18y.N. Islam, Study of the Problems and Prospects of Biogas Technology as a Mechanism for

Rural Development Study in a Pilot Area of Bangladesh (Resources Survey for the Assessment of

Alternative Energy Technology) Prepared for the IDRC, Ottawa, Canada, 1980. p. 48.
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are confined either to certaln households or to certain periods of time, it may be possible to
devise other forms of enquiry which will be sufficient to determine the approximate magn i tude of

present home Industrial consumption levels, Households of similar size and composition that pro-

duce goods for sale can be compared with those that do not, for example; or the days on which a

household of the first type produces goods for sale can be compared with the days when It does

not,.

(c) Small scale Industry

Small scale industry represents a higher stage of development than household Industry and
may be distinguished from It In a number of ways. Labour is now hired rather than being provided
by household members, Fuel and other means of production are all purchased, reflecting a growing
division of labour In society, although the types of energy employed stil| tend to be those
locally available and used for domestic purposes, Also, the scale on which production is carried
out tends to Increase; and it tends to become more continuous and less dependent upon the pattern
of other activities, Finally, individual production processes become more distinct from each
other, with multiple uses of energy conversion equipment being replaced by single ones, The pur-
chase of fuel and the Increased scale of production both mean that it is even more Important that
attention should be pald to this type of production than was the case with domestic Industry,
The more continous nature of the production process and the tendency for processes to separate
out make it easler to study than its predecessor; but at the same time, also easier to overlook

where the initlal focus Is upon domestic energy consumption,

The types of activity Involved are not dissimilar from those of domestic Industry, although
the range tends to be somewhat wider, Like home Industry smal|-scale Industry has only been con-
sidered In a small minority of energy surveys, and thls makes it difficult to give any comprehen-
sive Indication of its significance, However, In the case of Nepal, a relatively underdeveloped
country where rural Industries have been subjected to detalled investigation, the findings indi-
cate that a very substantial range of activities, and by implication, a substantial wolume of

energy consumption, can be Involved.19 These are summarized in the chart below,

19D, Donovan. Woodfuel Utilization by Smali-scale Industry in Nepa!, Progress Report No, 2,

March 1980, Kathmandu, Nepal., p. 76-82, Mimeo,
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Fiqure 2.3: CATEGORIES OF SMALL-SCALE WOOD FUEL USING INDUSTRIES IN NEPAL

Food production: bread and cakes; cheese; clarified butter; beaten rice; cooking fats; mustard

oil; sugar.

Herbs and spices: cardamom; ginger; tumeric: various medicinal herbs.

Drinks and beverages: alcochol; soft drinks; tea.

Other agricultural processing: tobacco; tanning.

Wood processing: harcoal; matches; paper; timber seasoning.

Metal working: blacksmiths jewellery; other metal crafts.

Services: hotels; restaurants; guest houses.

Others: bricks and tiles; potteries; dyes; lime extraction; soap.

(Source: Donovan p. 76-82).

The failure to consider such activities is important for the same reasons discussed 1n rela-
tion to home industry. They will often be responsible for a considerable amount of energy con-
sumption in themselves, and by altering the way in which fuels such as wood are extracted, may
well have a long term impact upon the availability and consumption of fuel for purely domestic
purposes, which is quite disproportionate to the actual quantities involved. Furthermmore,
because production is centralized, and on a relatively large scale, fuel conserving technologies
may well be easier to introduce here than in the domestic sector and provide a more effective

means for reducing overall levels of consumption.
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Sometimes small industries will be omltted from Individual surveys because it is felt that

they are best studied separen'ely.20 This Is not an unreasonable position to adopt, given that

the methods of data collection must inevitably be somewhat different from those used In relation
to domestic consumption, and it may be Justiflied In countries where their development is particu-

larly extensive, Nevertheless, It Is Important not to lose sight of the possible linkages be-

tween domestic and industrial fuel consumption,

The methods contemplated for measuring industrial consumption will essentially be the same

as those employed for home industry, (See Donovan, already mentioned above for more detalis),
These methods can also be employed in the case of the non-commercial rural establishments such as
schools, hospitals, and prisons which tend to appear upon the scene at more advanced stages in
the development process, They are only of interest here in so far as they have contributed to

growing concentrations of population in urban areas, the greater portion of which frequentiy con-

tinue to rely on biomass fuels for thelr domestic consumption purposes,

2, VARIATIONS IN FUEL CONSUMPTION THROUGH TIME

Apart from ldentifying the different kinds of fuel user and end uses, the researcher has to

form some impression of how use Is |ikely to vary through time before planning methods of inves-

tigation. Such variations are Iikely to be of particular significance in relation to domestic

and home consumption, possibly rather less so In other instances, For the time being, attention

will be confined to changes of a cyclical or repetitive nature, These will be considered at

three different distinct levels: the short run or day to day; the seasonal; and the annual,

(a) Short run varlations

The example cited earlier from Ernst's work in Upper Vo|1'e;,21 suggests that day to day

variations iIn fuel consumption can be quite considerable, and although the subject receives

205ee Chapter 111 Part 3, and Chapter IV Part 2 (c).

21See Note 15 above,
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refatively (ittle attentlon in the Ilterature, this impression tends to be supported by a small
number of other available sources, Perhaps the clearest Illustration of the phenomenon Is pro-
vided by Bialy In his study of a Sri Lankan village, the results of which are presented in Tabie
2:1 below, Simlilar variations are reported by Best from Southern Africa,zz cleariy demonstrat-
ing the pltfalls of conclusions based upon single measures, and polnting out at the same time the

dangers of Imprecisely phrased questlions about levels of consumption,

Table 2:1: MEASUREMENTS OF FIREWOOD CONSUMPTION FOR COOKING IN A SR) LANKAN VILLAGE

Houssho Id No, of days Lowest daily Higest daily Coeffliclent
recordad consurptlion consumpt ion of variation

A 5 2,0 6.8 48

B 4 561 8,5 18

c 9 6,1 10.5 14

D 6 7.4 14,5 23

E 6 11.9 14,2 8

F 6 1.6 10.6 13

22
M. Best, The Scarcity of Domestic Energy: A Study In Three Viilages, Workling Paper no,

27, Southern Africa Labour and Development Research Unit, Cape Town, South Africa, November,
1979, p.7.
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The possible reasons for day by day varlation in fuel consumption identiflied In the !itera-

ture are summarised 1n Figure 2,4, Given all of these potentlal sources of varlation, it Is

clearly Important that the researcher should make preliminary enquiries In order to ascertian

which may or may not be operative under specific circumstances, and then devise monitoring proce-

dures accordingly.

(b) Seasonal varlations

Seasonal variatlons tend to be more adequately dealt with In the lIiterature. They make

thelir ef fect felt upon fuel consumption in a number of different ways,

There can often be a very marked seasonal dimension to the availabillty of fue!, particular-
ly where 1t is crop residues rather than work products that constitute the primary source. In
Upper Volta, Ernst detected a very clear pattern where wood was used for fuel for approximately
half of the year, and millet stalks for the other half, following the harvest.23 At the same
time, she was able to demonstrate how an earlier survey, conducted during the wood burning

perlod, and Incorrectly assume that wood was used throughout the year, had in the process arrlved

at entirely Inaccurate conclusions regarding the Implications of fuel use for deforestation,

23\E“rnsf; (op cit).
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FIGURE 2.4: POSSIBLE CAUSES OF SHORT RUN VARIATIONS IN DOMESTIC FUEL CONSUMPTION

Activities undertaken (see Figure 2,1)

Number of quests entertained, and household members being entertained or eating elsewhere,

Numbers of hired labourers fed, and household members being fed as hired tabourers elsewhere,

Who Is using the fuel (some users are more economical than others)

The amount of time the user has at her/his disposal (when time Is short fuel consumption may

A, AMOUNT REQUIRED
‘o

2,

3.

B, USER BEHAVIOUR
1.

2.

rise)
C. OTHER FACTORS

Weather conditions (particularly wind where fires are relatively unsheltered; also

temperature)

The seasonal nature of the availability of residues, and the implications of this for other

forms of fue! consumption Is also brought out very clearly by Islam's work In Bangladesh, In the

dry season when rice straw and other residues are in relatively abundant supply, firewood only

accounts for about thirty per cent of fue! consumption by weight; whereas in the wet season, when
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these residues have generally been used up, firewood suppiles approximately eighty per cent of

atl consumpﬂon.24

This use of residues as well as a wide variety of different biomass fuels, would appear to
be typical of poorer societies where fuel shortages are experienced most acutely, and seems |ike-
ly to be a particular feature of the fuel consumption patterns of the poorer households who must

make do with what leftovers are avallable from the consumption of others. The seasonal dimension

Is therefore likely to be particularly pronounced under such clrcumstances, and of sufficient im=-

portance to be taken into account,

Avallability of fuel will also be a function of the ease with which it may be gathered and

transported, This too varies seasonally in ways that can influence both levels and types of con-

sumption, as wel | as the suitability of the means by which these varlables might be assessed. A

number of writers have polnted out that the quantities of fuel collected in the wet season may be

relatively smali as a result of the difficulty and potential
25

danger of carrying loads over
slippery paths,

24lslam; (op cit)e p.46 Another factor related to the extent of wood use is the availability

of twigs and l|eaves which appears, for some reason which Is not explained, to also be much

greater in the dry, than in the wet season,

25See Cline-Cole, Firewood In a Rural Settlement in Sierra Leone (A Crisis of Policy Issues?)

in L'Energies dans les communaut8s rurales des pays du Tlers Monde, Colloque International de

I'Universitd des Nations Unles, Travaux et documents de gBographie tropicale No., 43, Centre

d'Etudes de GBographle Tropicale, Centre Natlonal de la Recherche Scientifique, Unversitd des

Nations Unles, 1981, p, 68, and Fleuret (op cit) p, 9% This may result either in fewer trips

being made, and/or a reduction in the average size of bundles carried,
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There may also be a tendency for less fuel to be gathered during the rains because this will

generally be the time when most work has to be carried out in the fields, Alternatively, people
may opt for Inferior fuels, which can be obtained more easlly.26 Yet again, where fuel is pur-
chased rather than col lected for self consumption, there is likely to be an increase in price

owing to the greater availability of employment opportunities, and the accordant Increase Iin

wages which fuel gatherers might command if they were engaged In these other acﬂvlﬂes.27

Much will depend here upon whether the type or types of fuel used store well, Best, for
example, points out that the brushwood commonly used In Southern Africa can only be kept for
relatively short periods before deferloraﬂng.28 This presumably means either that collection
has fo continue at normal levels under unfavourable circumstances, or that consumption has to be
reduced, The availabllity of storage faciliitles may also be an Important factor, since where
these can be used, and where fuels do preserve well, regular patterns of consumption can be main-
tained throughout the year on the strength of stockpiling during periods when conditions are
favourable for collection, Where such facillties do not exist, it may be, on occasion, necessary

to use wood that is damp and this feature must be taken into account in calculating consumption,

In addition to variations related to the availability of fuel, consumption will also vary
seasonal ly according to nesed, The effect will be most pronounced where winter temperatures are
fow and energy s required for space heating, In the mountain locations in Southern Africa for

example, Best found that winter consumption ranged from just under to just over half its summer

levels as a result of thls 1‘ac1’or.29

26S.L. Skar, Fuel Availability, Nutrition and Women's Work in High Land Peru: Three Case

Studies from Constrasting Andean Communities,

Employment Policy Research Programme, World

Employment Programme Research Working Paper (WEP 10/WP 23) Geneva: International Labour

Organization, 1982, p, 51,

27Digernes (op cit) p. 73

28Bgst (op. clt.) p. 24

2965t (op clt). p. 86-88,
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Needs can also vary seasonally In a number of other ways, Fue! may be used to heat water

in the winter when in the summer It can simply be placed In the sun.30 Foods requiring little
or no cooking may be consumed at certaln times of the year but not at ofhers;3' and festivals
associated with high levels of food and energy consumption may be concentrated within a certain
perlod of 'Hme.32 Fuel-using home or small-scale Industrlies may be subject to marked seasonal
peaks and troughs of actlvity In response to perlods of heavy l|abour demand In agrlculfure;33

and varlations may also arlse according to the avallabliity of the agricultural raw materlals to

be processed,

(c) Annual varlatlions

This discussion of the ways In which fuel consumptlion can vary through time, must also
include the longer term, year by year changes which arise largely as a result of fluctuations in
climatic conditlons within normal Iimits, It Is difficult to determine from the rural energy
survey |lterature, which rarely covers more than a single year, quite how significant such varla-
tjons might be; nevertheless, the Implicit assumption always seems to be made that the year dur~

ing which data was collected was In some sense 'average' or 'representive'!,

30CIIne—CoIe (op cit), p. 58

3'e.g. the Galole Orma in Kenya survived In one season from the milk produced by thelr animals

which does not need to be heated; but at other times cook mliiiet,

3201 ine-Cole (op cit). p. 68.

33Donovan (op cit), p. 47-9,
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FIGURE 2,5 POSSIBLE CAUSES OF SEASONAL AND ANNUAL VARIATIONS IN DOMESTIC FUEL CONSUMPTION

|o SEASONAL

A, Amount required

1. Ffuel consuming activities undertaken

2, Number, and distribution through time, of ceremonies

3, Diet

4, Temperature and need for surface heating

B._ Avallabli|ity

1. Time when crops with residue which are used as fuel are harvested

2, Weather (particularly rain) and ease with which fuel can be gathered and

3. Agriculture and other activities, and time available to collect and conserve fuel

4, Problems with storing fuel (storability and access to storage facilities)

11, ANNUAL

1. Weather (influencing year of crops providing residue for fuel)

2, Market prices (influencing area put down to fue! providing crops)



- 31 -

Two exceptions to thls general rule have been found, but neither proves particularliy help-
ful. Nkonoki actually collected data over a period of two years, but then presented all of his
results in an aggregated way making 1t impossible to determine what difference, if any, might

have been apparent between the two per'lods.34

Al ta~el=Din, on the other hand, presented figures
estimating the quantities of residue produced per standard unit of land over a period of several
years, but in the absence of any clear indication of how these were arrived at, they are not par-

ticulariy reveal Ing.35

Where crop residues are used

I+ would seem Ilikely that substantial year by year fluctuatlons should arise, and these
should be roughly in proportion to vartations In crop yields themselves, In addition to fluctua-
tions In the production of residues of a glven kind from a given unit of land, differences In
availability could arise through changes in the total amount of (and put down to each crop.
These wou!d most [ikely be experienced where a transition towards agricultural production for the

market was underway, and as farmers came to respond increasingly to price signals in deciding how

to allocate their land between different uses,

As far as fuelwood Is concerned, it seems |ikely that some cyclical variations may also oc-

cur, but no reference to these has been found in the literature reviewed, Clearly, this is an

area where further Invetigation might be useful,

3. APPROCHES TO THE ASSESSMENT OF FUEL CONSUMPTION

Earller sections have shown that it is Important, when exploring rural fuei consumption, to
distinguish between various types of user and end use, and to allow for cyclical vartations tak-
ing place In consumption over shorter and longer perliods of time, Having looked at these factors
individually, an Investigation of their jolnt Implications for the way in which an overall

assessment of energy consumption might be carried out seems appropriate.

345. Nkonoki , the Poor Man's Energy Crisis, A Report of the Tanzanian Rural Energy

Consumption Survey, Dar-es-Salaam, 1983, pp, 10, 11! and 48,

35M.N. Alla~-El-Din, Rural Energy in Egypt: A Survey of Domestic Needs and Resources, 1982,
Table 6, Mimeo,
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A range of different methods will be reviewed, and it is important to re-emphasize at the
outset that none 1s 1inherently superior to any other. Appropriateness will nearly always be a
function of the precise nature of the situation to be investigated as well as the resources which

are available for carrying out a particular piece of research.

The discussion of alternative approaches starts with a review of the respective methods of
‘ugser recall' and 'physical measurement' as a means of determining levels of energy consumption,
and proceed from there to look in more detail at the ranges of possibilities incorporated by the
latter. The next step is to weigh the pros and cons of investigations conducted on single days
with those extending over longer, continuous periods; of single and repeat visits to individual
locations within a single year; and of single and multiple year studies. But before a potential
researcher can begin to review these questions, it will first of all be necessary to establish an
outline of the types of fuel which are used, the kinds of end use to which these are put, and the

way 1n which the relationship between fuels and uses unfolds through time.

(a) Fuels, uses, and the unfolding of their relationship through time

A list of the individual fuels used within the research area should first of all be com-
piled, and each fuel should then be located within the two typologies outlined below (the full

significance of which will only become apparent when alternative methods are considered):

Type of fuel

¥
\ -9
Regular Irregular
Composition Composition
$
1 ]
Purchased Gathered
1
T |
Seasonal All year
h |
T |
Storable Non-storable
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'Regular composition' refers to fuels of uniform quality such as petroleum or kerosene,
where quality varies little, If at all, ‘'lrregular composition' is taken to mean fuels such as
wood where volume [s very difficult to determine accurately, and where volume to welight and
volume to energy content ratios are not constant, All fuels of the former category will tend to
be purchased, whereas those of the latter may be elther purchased or gathered., Gathered fuels
may be available only seasonally (such as various types of crop residue) or throughout the year
(tree products); the latter subdivided into those which are storable (such as logs) and those

which deter iorate after only short per iods of time (such as brushwood),

Type of end use

1
s B N
Non-energy Energy
|
| B |
Industrial Domestic
- 1
| R
Exchange Subs istence
1
LI X
Cooking Other

Non-energy end uses of energy materials might include dung for fertillzer or straw for fod-
der, Energy uses subdivide into small scale industrial and domestic uses, The latter then sub-
divide further Into consumption of energy for exchange as In home industry, and consumption for

susbistence which may be In turn broken down Into cooking and other uses which tend to occur on a

less reqular baslis,

Having established the types of fuel avalilable, and the end uses to which they may be put,
the two aspects may then be brought together in the manner 1llustrated hypothetically in Flgure

2.3 below, showing end uses satisfied by different fuels at different times of the year,
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FIGURE 2,6 POSSIBLE SEASONAL DISTRIBUTION OF FUEL USING ACTIVITIES AND FUELS USED

Month  Jan,Feb,Mar.Apr . May,Jun.Jul,Aug.Sep,0ct.Nov.Dec,

End use Industrial

Tobacco —_—— F

Domestic

Sale

~ Snacks F M

Subsistence

- Cooking F M

- Heating o F e —_—M

- Lighting K

Key: Firewood; Millet sticks; Kerosene

This chart is a demonstration of what might happen at the preliminary stage of organizing a
survey, where it would be necessary to rely upon the limited secondary sources of data available,
and the results of a small number of preliminary interviews using memory recall to establish, in

very broad terms, which fuels and uses were of greater and lesser importance. Under these
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circumstances, a chart of the type presented here might aim either to include al | of the relevant
categories elicited, or merely those which seem |lkely to be of particular significance (an early
decision having been taken to eliminate others for simplicity's sake), At this stage, the re-
searcher would be In a position to make Informed decislions about which of the possible methods

available shou!d be used,

b) Methods of assessment

(1) The cholce between recall and physical measures of consumption: broad

considerations

The major advantage memory recall holds over physical measurement as a means of collecting
data on consumption, lies In the fact that each Item of data takes much less time to collect,
More Iinterviews can therefore be carried out, or more Information obtained from each informant
within a given amount of time, Sltuations may arlise where it may be particularly important to
contact a large number of people, because it Is expected that there are considerable and signifi-
cant variations in the fuel consumption habits of a population under investigation. These may
arise within conmmunities, between rich and poor, or between members of different ethnic groups
with different food habits and consumption preferences, Similarly, there may be occasions when
it may be important to distinguish between cammunities of different kinds; those at high altitude
where fuel Is required for space heating and those where it is not; those where a particular fuel
consuming production system (e,g. tobacco curing) exists and those where it does not; those which
are close or wel!l connected by communication networks to urban centres and therefore more likely
to engage in production for exchange, and those that are not; and so forth., In these instances,
the recal | methods may be justified on the grounds that they enable the larger number of observa-

tlons required to be made in the time available,

The obvious drawback to Information obtained in this way is that it Is almost certain to be
less accurate than where physical measures of consumption are made.36  The extent to which
recall| accuracy falls short can vary considerbly from one set of circumstances to another, and

this should be considered before any final decision is made.

3614 1mos+! because the evidence avallable from cross-checks 1Is only suggestive of such
dl f ferences, and cannot yet be regarded as providing conclusive proof, (See the discussion in

the final section of this chapter).,
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The circumstances most suited to the use of the recall method are outlined in figure 2.7.
To the extent that the situation under investigation does not correspond to these conditions,

there is a strong case for employing at least some physical measurement.

FIGURE 2.7 CIRCUMSTANCES FAVOURABLE TO THE USE OF RECALL METHODS FOR DETERMINIG FUEL CONSUMPTION

1. Fuel regular in composition

2. Fuel measured in standard understood by all users

3. Fuel is purchased

4. Consumption levels vary little through time

5. Types of fuel used vary little through time

6. Storage is possible
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(il) Alternative forms of physical measuroment

The most common form of physical measurement Involves the recording of fuel taken from
stores for specitic end uses, or during short periods of time, This may be done in terms of
volume or weight, although the latter Is generally regarded as superior, There are, In additlon,
alternative approaches to measurement which have not yet been discussed, |!lustrations of three
approaches described In the literature are summarized in Figure 2,4 below, together with brief

comments on thelr strengths and weaknesses,

None of the alternatives Is without Its disadvantages and which at best in practice will de-
pend in large measure upon the degree to which users understand or sympathize with the objectives

of the research, and are prepared to offer their cooperation,

In addition to these direct methods of measuring fue! consumption, certaln researchers have

also attempted to assess It less directly through measurement of the quantity of fuels collected
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" ALTERNAYIVE APPROACHES TO THE PHYSICAL MEASUREMENT OF FUEL CONSUMPTION UNDER FIELD CONDITIONS

Author

Approach adopted

Comment

Fleuret

Ernst

Best

Household members asked to lay
out  wood for measurement,
equivalent to that used in the
previous day for the morning

and afternoon/evening fires,

A bundle of fuel was set aside
each day and weighed,
Househo!ld members instructed to
only use fuel from that
source, Bundle reweighed at
end of each day to determine

consumption,

Househo |ds requested to lay out
fuel equlivatent to
approximately three days use,
Remainder weighed at end three
days, or meal! at which fuel
finished recorded in event of
this taking less than three

days,

Quick and simple, but relying upon
memory which may be far from perfect

(al though probably superior to

purely verbal recall),

More time consuming and potentially

more accurate, although danger that

other fuel will be used, or that

others will use fuel from selected

household's bundie,

Possible to cover a greater number

of households than Ernst, but with a

greater risk of things going wrong,
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or added to sfores.38 Where firewood Is Involved, this will entaill either weighing or determin-
ing the volume of bundles or loads as they are carried from places where they have been gathered
to the places where they will be used, in order to arrive at an average, This can then be multi-
piied by the number of trips made within a glven period of time to arrive at a total consumption

figure,

This approach tends to take rather less time than the more direct measurements of consump-
tion but there are also a number of disadvantages associated with it, To begin with, there is a
high risk that at least some of the fuel collected will not actually be used by the household In
question or for the purposes of which the researcher Is aware, Furthermore, there are likely to
be quite substantial variations in bundle size according to who is collecting fuel, from where
and at what time of year which means that a large number of measurements may be required to
obtain a reasonably accurate average, Finally, the researcher has little alternative other than
to rely upon user recall as a means of determining the number of bundies transported within a
particular period of time; and this may be unreliable where collection does not follow any regu-

lar pattern but varies according to seasonal and other factors,

This problem will not arise to the same extent where people are poor, lack storage facili-
ties, and are therefore obliged to colliect reqgulariy, Nelther will it present serious difficul-
ties where the fuel used is of a type which cannot be stored for extended periods., This method,
however, has its limitatlons and can really only be recommended where it can be used in conjunc-

tion with other means of measurement, against which the results obtained can be checked,

The situation is rather different where crop residues are used as fuel, Unlike wood, which
will tend to be 'harvested! in relatively smatl quantities on a recurring basis throughtout most
of the year, these will generally be added to stores In large quantities within very short
periods, probably two or three times during the annual cycle, This makes it relatively easy to
assess the total amount entering fue! stores. The area devoted to the crop or crops In gquestion
can generaily be ascertained, and crop cutting experiments then used to determine approximate
yields, Alternatively, It may be possible to establish the ration between the weight of the
residue and the weight of the main crop obtained, calculating the former on the basis of the lat-

ter where this has been established by some independent means,

386,9. Nkonoki (op cit), p. 50-51,
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Calculations of consumption levels can then be made by establishing the period of time over
which a residue is used as fuel and by making al lowance for any non-fue! end uses, Once again,
it has to recognized that there is considerable scope for Inaccuracies to creep in, and that [t

would probably not be advisable to use such methods in isolation.

(1 The deployment of research resources through time

The general discussion of the advantages and disadvantages of using recall and physical mea-
surement methods and of the various forms which the latter might take, now needs to be extended
to account for the decisions which researchers must make with regard to the way In which the
resources at their disposal are al located through time, Specific choices have to be made between
making measurements of consumptlion on single days or in continuous blocks; between enquiries con-
ducted on a 'once~off' basis and those which are repeated on one or more addltional occasions

during the course of the year; and between single and multiple year Investigations,

We saw earlier how very substantial day to day variations can arise in domestic levels of
fue! consumption, Wherever this is the case, it is clearly advisable that recordings should be
repeated over a series of several days, so that an Impression of the range of consumption levels
can be established and the reasons for them ascertained. Sometimes, however, even where it Is
recognized that large variations are likely to arise, there may simply not be time for repeat
measurements to be made, Under these circumstances, it is clearly not adequate to merely assume
that recordings taken on a particular day will be average or representative, It Is desirable
that the researcher should at |east ask whether the amounts used on different days and for dif-
ferent activities would be greater or smaller, and by how much, Alternatively, having first
determined the amount used on a particular day or for a particular purpose, a researcher could
weigh a similar amount, and then ask the user to Indicate, by adding or substracting fuel from

the plie, how much might be used on other occasions or for other uses,

Turning to longer term seasonal changes, a rather different set of problems arlise, although
the types of choices to be made remain broadly the same. Where there are significant variations,
a strong case will exist for one or more repeat visits to an area to be made, and for physical

measurements to be repeated, Where it is not possible, the remaining alternatives to explore
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might include electing a time of year where conditions seem Ilikely to be close to the average,z‘9
or at the very least, making sure that differences are Iinvestigated, Where resources for
research are limited, for example, it makes good sense to ask how much wood is used per week, and
then to follow this up with a question about periodic variations, but little or no sense to ask

the first of the two questions, or something similar to it, In isolation from the second.40

It goes without saying that if It is difficult to find the resources to carry out repeat
measurements of consumption within a particular year, It will clearly be even more difficult to
carry out a proper longitudinal study spanning a number of years, While each study might have
much to commend them, it therefore has to be accepted that they will rarely prove possible to
carry out in practice, Researchers, however, should take into account the fact that such varia-
tions are highly likely to arise, and should seek to determine by means of user recall, how sig-
nificant these might be, Other sets of time series data might be available such as ‘per hectare
crop ylelds for a district, and these could be used as a proxy indicator for residue supply.“
Where time series data are difficult to obtain some Impression of change may be obtained by

selecting conmunities which are already experiencing fuel scarcity and/or are located close to

urban centres, and comparing them with others where these conditions do not yet obtain,

(iv) The use of cross—-checks

In any discussion of the respective merits of different methods of assessment under diIf-
ferent circumstances, It should be remembered that however judiciously methods are chosen, there

will nearly always be very substantial scope for error, For this reason, building cross

3’9The Fleurets, (op cit), for example working in a community with marked seasonal variations
in temperature and hence in fue! use for heating, got around the problem by selecting a month

where temperatures were close to the annual average,

40pigernes (op cit). p. 15,

4
lApar-'r from allowing the researcher tfo assess the range within which fuel consumption

behaviour might vary as a result of varfations in climate and blomass productivity, they also

provide the opportunity to observe trends In consumption which could help to clarify whether

shortages were arising and whom they were affecting.
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checks into the process of data collection which will help to establish the degrees of confidence
with which particular results can be regarded as a step In the rlight direction, Such checks are

few and far between in the existing llterature but those that are described provide a useful

indication of what might be attempted,

The first iilustration Is drawn from Best, who compared the results of physical measurements
of fuel consumption with those obtained through the informant's memory recal 1,42 He found that
there are substantial differences between the two, and that estimates always tended to be higher
than actual measurements, No reason is given for this discrepancy, and the physical measures may
have ylelded an atypically low figure as a result of the people taking part in the experiment be-
ing more careful than usual in their use of fuel, Nevertheless, it is not difficult to see how
the observed differences can be explored further, In relation to particular fuels and partlicular

types of users as a basis for making more informed decisions about the choice of methods for fur-

ther, and probably more extensive enquiries in the area in question,

The second exampl!e is provided by Bajracharya, who compared the consumption figures obtained
by annua! recal! from a small sub-sample of his oveall survey, with recall figures collected
weekly throughout the course of a year.43 The sum of the latter generally exceeded the former,
but the difference on average was only eleven per cent, suggesting that long term recall would be

a reasonably satisfactory means of obtaining aggregate consumption data in the area in question,

The third and final illustration is provided by the Fleurets, who compared physical measures
of consumption with similar measures of fuel collected and added to stores within a particular

period of time; confirming tn the process that their findings were reasonably accura*e.44

42pg5t (op. clt.), pp. 7 and 76.

43D. Bajracharya, Implications of Fuel and Food Needs for Deforestation, An Energy Study In

a Hill Village Panchayat of Eastern Nepal, D, Phil, thesis, History and Social studies of

Science, Unlversity of Sussex, 1981,

44¢ 1auret (op cit) p. 320,


scormier
Sticky Note
None set by scormier

scormier
Sticky Note
MigrationNone set by scormier

scormier
Sticky Note
Unmarked set by scormier

scormier
Sticky Note
None set by scormier

scormier
Sticky Note
MigrationNone set by scormier

scormier
Sticky Note
Unmarked set by scormier


- 43 -

it Is not difficult to think of other possible checks, and a number indeed have already been
mentioned in the course of the earlier discussion, They represent a sensible safety precaution
and a useful decision-making device In a field of enquiry where methods are as yet not very wel |

developed, and where consliderable practical diffliculties In obtaining accurate data will always

exist,

The discussion so far has been primarlily concerned with the way in which research resources
should be allocated among different ways of measuring fuel consumption, UltIimately, however,
this set of decisions wil| rest upon a wider set, concerning the distribution of time between the
range of fuel related issues, which are to be considered In the chapters which follow, It is
these which will dictate whether more or less substantial periods should be devoted to questions
specifically concerned with consumption, and this naturatly witl also exert an influence upon the

way In which these enquiries should be carried out,
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CHAPTER 111: ASSESSING THE SUPPLY OF FUEL

Fue! surveys may be carried out for a variety of reasons, but it is unlike!y that they can
serve any useful purpose If attention Is confined only to levels of consumption, Of equal and
complimentary importance will be the capacity of tand devoted to the production of blomass
resources to supply fuel., This Is a subJect which has largely been neglected in rural energy
surveys, and which has been by-passed in the more general [iterature on biomass resources, where

attention has largely been confined to the supply of marketable timber,

The first major part of this chapter explores how supply can be measured under three
distinctive types of land use pattern coemmonly found In the rural Third Worid, This in turn
leads to a discusslon of the symptoms which may arlise where consumption exceeds the level of per-
manently sustainable supply, and of how these may be interpreted, A brief concluding statement

provides the opportunity to take stock of some of the more general methodological Issues that

arise,
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1., BIOMASS PODUCTIVITY UNDER DIFFERENT SYSTEMS OF FUEL EXTRACTION

Biomass fuels may be obtained in a variety of ways according to the land use patterns
characteristic of particular societles, Three basic types of situation will be considered here:
shifting cultivation where fuel becames available during the course of periodic land clearance;
extraction on a continuing basis from forest of other types of land which are not for agricultu-

ral purposes; and the use of residues derived from land primarily devoted to agriculture,

These do not exhaust all of the possibilities which may exist at different places at
dif ferent points of time, But they do cover a range of experience wlde enough to ralse most of
the problems of measurement arising in the course of attempts to assess blological productivity,

and the capacity of environments to support dlfferent levels of fuel requirement,

It should also be pointed out that the approach to be adopted departs fram reality in imply-
ing that actual societies will normally be associated with only one of these alternative land use
and fuel extraction systems, Reality is likely to prove more complex, with systems overlapping
or being combined in particular instances; but It Is for individual researchers to determine the
relative Importance of the elements with which they are confronted, and to devise their

strategies accordingly,

Irrespective of which type of land use system Is to be Investigated, a number of cammon
steps will have to be taken in order to determine the level of fue! supply available to different
communities, These are summarised in figure 3,1, The methods to be used will, however, vary to

some extent from one system from another,

(a) Shifting cultivation

Systems of shifting cultivation are cammon throughout large areas of Africa, and may also be

found to a lesser extent In Asia and Latin America, A typical example Is provided by
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Adejuwon's work 1in the rain forest belt of Nigeria.1

Farm plots here are typically half an acre
or less 1n size, and are cropped for a period of one or two years; then left to lie fallow for a
further period which is normally between five and ten years in duration, but which can sometimes
extend for as long as fifteen years. Fuelwood 1s extracted as a by-product of this system. When
a plot falls due for cultivation, the farmer first clears the ground of unwanted elements such as

herbs and shrubs, and then cuts down and removes trees which will be used as fuel, before fire 1is

applied once or twice to clear the ground.

The way in which the fuel productivity of such a system may be determined, may now be

explored, following the basic steps outlined in figure 3.1.

TIn Centre d'Etudes L'Energie dans les Communautes Rurales des pays du Tiers Monde, p.

371-184.
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Figure 3.1 ANALYTICAL STEPS FOR THE CALCULATION OF FUEL SUPPLY UNDER DIFFERENT SYSTEMS OF LAND
USE

1. Determine size of area from which fuel may be extracted.

2. Selected sample lots of land to be used in investigation of fuel productivity.

3. Identify species and parts of trees/plants at present used and potentially useable as fuel

4. Determine annual amount of fuel material produced on sample plots and convert to give incre-

ment for the total area available for fuel extraction.

5. Identify and measure non-fuel sources of demand for fuel measures (e.g. dung, fencing) and

determine net fuel availability,

6. Compare net availability with fuel use to assess whether, or under what circumstances, the

supply of fuel can be sustalned on a long-term basis,



(1) Determining the size of the area from which fuel may be extracted

Conventionally, energy surveys have tended to focus on villages as one of the basic levels
of analysis, and this is perfectly acceptable where fuel is obtained from privately or communally
owned agricultural and forest land. Such an approach, however, will almost inevitably prove
unsatisfactory where fuel is extracted from forest or other land to which members of many commun-
ities have access; and under these circumstances, 1t will probably be better if the forest as

well as the communities using it become the object of investigation,

As such, the first step in conducting an analysis of a shifting cultivation system must be

to establish realistic systems boundaries.

(11) Selecting sample plots of land

Selecting the pieces of land to be taken for investigation is a relatively complicated pro-
cess with shifting cultivation, since it 1s not just a random sample which 1is required, but
1deally, a random sample of plots which are about to be cleared; which can only be identified

through careful consultation with local people.

(1ii) Identifying types and parts of trees used and useable as fuel

The importance of the third step - the determination of the species and parts of trees used
as fuel - will already be apparent from Chapter II. Once again the information might be obtained
through questioning peoble, but direct observation of practices would be better, and the enlist-
ing of assistants who were themselves users of fuel, better still. In instances where not all
combustible materials are conventionally used, it will be helpful to make separate measurements
of this quantity also, This would make it possible to determine potential fuel availability, 1in
the light of future demands rising to levels in excess of the regenerative capacity of currently

preferred fuel types.
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(1v) Determining the annual increment of fuel materials produced
on sample plots, and converting to give the total for the
whole area from which fuel is collected

This step breaks down into three distinct operations, viz.:

- determining the average quantity of fuel materials available on land to be cleared;
- converting the quantity to an average annual increment for all land;
- converting the sample 1increment to the increment for the entire area from which fuel is

extracted.

The third 1s a simple mathematical calculation, whilst the first and second require more

detailed exploration.

Determining the quantity of fuel materials avallable on a piece of land is a relatively sim-
ple process where direct measurements of weight can be made in the course of the land being
cleared. The only complication here arises with the conversion of crude into dry weight, and dry
weight to calories, and references dealing with these problems have already been mentioned 1in

Chapter 11.2

Very often, however, measurement of this kind will not be possible, and even where they can
be carried out, considerations of time will inevitably rule out their extensive use. At the very
least, therefore, direct measurement by weighing will only be useable as a cross-check on the

reliability of other, less time-consuming, alternatives.

These alternatives take the form of various proxy measures used in sequence; none of which
appear very satisfactory, and most of which point clearly to the need for basic research which

would establish more reliable indicators for future use. The sequence involves: calculating the

Z5ee Chapter II, footnote 1,
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timber volume of a tree; converting that figure into fuel volume;3 summing the volume of all
trees of a single species; converting volume to weight by using a density factor which will vary

4

from one species to another,” and then summing the weights of the individual species. The cal-

culation can be expressed:

W= JE: d 1.4 x h

Where W = weight of fuel wood on a selected piece of land

h

height to a 10 cm diameter of a particular tree

x = diameter at breast height of a particular tree

—_
&
H

factor for converting timber volume to fuelwood volume

a
]

density (i.e. weight/unit volume) of an individual species of tree

Having determined the stock of fuel on land about to be cleared, the next step 1s to convert this

into a flow or annual increment figure. This can be done using the formula:

3Bajracharya Implications of Fuel and Fuel Needs for Deforestation. An Energy Study in a

Hi1ll Village Panchayat of Eastern Nepal page 342 gives a breakdown 1indicating the difference

between timber and total above ground biomass volume of trees as follows:

Categor Volume as %
Lategory Yolume as ~

Timber volume

Small trees 18
Branches and tops of other trees 20
Dead wood 3

41

This figure has been used in the calculations which follow but further research to determine its

accuracy, and the extent to which it holds good elsewhere, would be desirable.

aFlgure giving an average density of common species should be available in most countries.


scormier
Sticky Note
None set by scormier

scormier
Sticky Note
MigrationNone set by scormier

scormier
Sticky Note
Unmarked set by scormier

scormier
Sticky Note
None set by scormier

scormier
Sticky Note
MigrationNone set by scormier

scormier
Sticky Note
Unmarked set by scormier


-5 -

Where I = annual average increment of fuels by weight per unit of land

w = weight of fuelwood on land to be cleared

y = percentage of land cleared each year

"y" 15 the reciprocal of the length of the rotational cycle, expressed as a percentage, and
the operation presents little difficulty where this can be expressed with accuracy. Very often,
however, this will not be the case, and a somewhat more complicated procedure will have to be

resorted to where:

y = p/t

Where p = percentage of total land area under cultivation at a particular point in time

0
1]

average length of time for which an individual plot is to be cultivated {in years)

It should be possible to determine "t" with reasonable accuracy through questioning local
people; whilst "p" can be assesed either through the use of aerial photographs, or by direct
observation on the ground. The final step in this part of the calculation involves converting
the figures arrived at on the basis of investigation of a sample of pieces of land, to the total

increment for the area 1n question.

(v) Identifying competing demands for fuel materials and determining
net fuel availability

This 1item might also have appeared in the chapter on fuel demand, and could be 1investigated
using methods already discussed here. In asessing non-fuel uses of fuel materials, it is impor-
‘tant to distinguish between cases where use of fuel is merely postponed (as it sometimes arises
where wood 1s used first for fencing) and those where it is precluded, and then only to
incorporate the latter in any calculation of net fuel availability. This may be expressed as
follows:

i=1 1=1
A=m/ 2 d 1.4 x .h -s
1

=n 1=n

Where m = total area - sample area

[¢:]
n

total non-fuel consumption of fuel materials
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(vi) Sustainablillity of supply

The final step is to compare the availability of fuel in an area with the consumpt ion
requirements of the Inhabitants, in order to determine whether, or under what circumstances, sup~
ply can be sustained, The outcome of such a camparison may demonstrate either that availabiliity

exceeds, or is exceeded by, present levels of consumption,

In the former instance, it will be possible to retate present consumption to the leve! which
could be sustalned given current avaiiability, in order to determine, for example, the level of
population which could be supported, Alternatively, given that future avallability under systems
of shifting cultivation may well be a function of the frequency with which land is cleared for
agricuttural production, rather than of fuel consumption per se, it might be useful to calculate
the extent to which the length of the present land use cycle couid be shortened before consump-
tion exceeded supply, Research of the kind carried out by Adejuwon, which shows how fue! produc~

tivity declines as the period for regrowth is reduced, could be drawn upon for this purpose.5

5AdeJuwon in Centre d'Etudes (op, cit) p. 384 presents the relationship between wood produc-
tivity and length of fallow system in graph form, from which the values in the table which fol-

lows have been read off:

Length of fallow system Wood productivity In
(years) m> /hectare/annum
5 0
10 25
15 36
20 40
30 45

40 48
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(b) The continuous use of tree resources

The procedures for determing the annual Increment of fuel materlials extracted on a continu-
Ing basis from the same pleces of land, correspond In many respects to those already described In

retation to shifting cultivation, and only the differences need to be highlighted here.6

Following the same sequence, the first question concerns the area from which fuel Is being
extracted, Once agalin, here, It wilil be Important to establish realistic systems boundaries; but
in addition, It will be necessary to take Into account areas of land on which fuel 1Is grown,
which are general ly overlooked in calculations of timber availability. These may Include home-

steads, home gardens, fields, field boundaries, shrub lands and wood lots,

Once the types of land from which fuel may be extracted have been identifled, it will then
be necessary to select a sample of plots for Investigation In which each Is adequately
represented, Once again, following the same procedure, 1t will not be necessary to Identify the

specific parts and kinds of trees which are useable as fuel,

The method for determining annual fuel Increment will be different In this Instance, and
will depend upon the way in which fuel Is obtained, Where only dead wood Is collected, it fis
clear that consumption is less than sustalnable supply, and there may be little need to determine
actual productivity, The same will apply where trees are felled when they have reached maturity,
atthough here one might wish to adapt the mefhod_descrlbed in relation to shifting cultivation,
in order to determine what level of consumption could be sustained on a reguiar basis. This
would simply entall measuring the fuel wood welght of mature trees on sample plots of land, as
opposed to the total fuelwood productivity of plots about to be cleared (which would also Include
some Iimmature trees), A similar adaptation of the basic method described could be used in

Instances where immature trees were belng felled, and the fuel resource base was belng "mined",

The problem becomes more difflcult to resolve where trees periodically havg thelir branches
removed, or are cut back to ground level, rather than being completely cut down, Here there
would appear to be no good substitute for long term research Investigating the level of fuel off~
take which could be sustained using particular methods with specific speclies In different envi-

ronments, Some of the Information required may already be avallable to researchers,

6For a detalled example, see Bajracharya, (op. clit),
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Another potential approach has been identified by AdJuwon.7 I+ relies upon general mea-
sures of blological productivity, caiculated on the basis of evapotranspiration data coliected
from different locations, The possibllity of using such approaches in conjunction with other
forms of measurement cannot be ruled out, but by themselves they suffer rather serious iimita-
tions, To begin with, biological productivity wili not exhibit any constant or predictabie rela-
tionship with fue! productivity, The ratio between the two wil! vary by species, age of tree and
other factors., Also, substantial variations in blological productivity itself will arise as a

result of differences in soil type; a factor which is highly iocallized in its impact, and which

has not been allowed for in currently avallable calculations,

Once incementai fuel availability has been determined, net availability can be calculated in

exactly the same way as with shlifting cultivation,

(c) Crop residues

The final type of situation, where crop residues from agricultural land reused as fuei, pre-
sents the least difficuity as far as measurement is concerned and can be deait with quickly,
this [s because fiows are equal to stocks, or to the combined totai of stocks where more than one
crop Is grown in a piece of land in a year, The only possible difficulties arise fram the more
seasonal nature of residue availability and the accordant need for measurements to be conducted
on more than one occ¢asion, Briscoe, for exampie, identifles nine c¢rop residues and three
additional fue! plants and their use In his village in Bangladesh;8 whilst Al ia-el-Din reports
eight different crop residues in use in Egypf.9 More superficiai investigation particularly of
the 'one-off' type which does not account adequately for seasonal variations In fue! availabllity
and use wil| often miss Important detai! of this kind, !t is also necessary to pay close atten-

tion to the parts of different plants which are used if reasonably accurate estimates of flow are

to be obtained,

7G.J.A. Ujo (ed), Rural Energy in South-Western Nigeria: A Preliminary Report (United
Nations University, 1979), p. 62-74,

8J. Briscoe, Energy Use and Social Structures in a Bangladesh Viilage p, 6i9,

a1 1a-el-Din (op cit) p. i7.
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Having established the range of residues and the parts used, the normal procedure has been
to use crop cutting experiments to determine ylelds per unit of land, It Is not necessary that
these should be repeated extensively, since once a relatively small number of results have been
obtained by direct measurement, It should be possible to establish indictors, The first and sim-
plest of these would enable fuel avallabllity to be calculated on the basis of average ylelds per
unit of land, This, however, will not always prove rellable, Alla-el-Din, for example, descr ib-
es how officlal Egyptian statistics on crop residues were reported as remaining the same over a
twenty~year perlod, during the course of which there were substantial changes in the extent of
chemica! fertilizer use; and detallied fleld measurements of ylelds subsequentiy Indicated that
these could be anything from twenty to ninety per cent higher than the officlal figures Indi-

cated, 10

Similar changes might be anticipated when frrigation is Introduced,!! There will also be
substantial year by year variations arising as a result of differences in weather conditlions,
Glven problems of these kinds, a better approach will generally be to establish residue to main
crop welight ratlos, so that wherever the latter Is known or can easily be estimated, the former
can then be determined from It, This, however, assumes that such relationships will remain con-
stant, and some tests may be desirable In order to establish whether this is in fact the case

with particular crops in particular locations,

'Oyb1d pp.5 and 32-5.

""There are, however, circumstances under which this can actually lead to a reduction in resi-

due avallablllty; where dwarf varietlies of rice replace those with longer stems,
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2. INDIRECT INDICATORS OF DECLINING FUEL AVAILABILITY

With crop residues,where stocks are equal to flows, the effects of any shortage will be
experienced immediately, Under other regimes, where stocks and fiows are distinct, there is al-
ways the possibiiity that shortfalls In the latter wiil be made good, for a certain period at
least, by the 'mining! or progressive destruction of the former, Direct comparisons between con-
sumption and the level of sustainable flow from a glven stock, will indicate whether such a pro-
cess is In fact underway, or whether It might be expected to arise at some future point as a

resuit of population growth, or other factors, thus increasing consumption,

Such direct comparisons of available fiows or increments with consumption need to be made if
a clear answer is to be obtained to the question of whether fuel extraction elther is, or might
conceivably become, the cause of deciining availabiiity, The discussion in the earller part of
this chapter will, however, have indicated that very considerable practical difficulties wili of-
ten be encountered in assembling the necessary data, An additiona! disadvantage of such compari-
sions Is that they oniy provide an Impression of the relationship between availabiiity and
consumption at a particular point in time, and contribute iittle or nothing to an understanding
of the processes which have been at work in bringing about such a state of affairs in the first
pilace. An alternative approach which may be considered in the remaining part of this chapter, Is
to look at indirect Indicators or symtoms of change, These can often be established much more
quickiy but need to be treated with caution, Insofar as particular outcomes, as far as fuei

avallability Is concerned, may be associated with more than one set of underiying causes.

(a) Indirect indicators

Such indicators have from time to time already been empioyed in rurali energy surveys,

although in somewhat partial and unsatisfactory ways, The most popular has been the distance

which people have to travet on average in order to collect fuei; which, in turn, stands as a pro-~

xy for the amount of iabour time which has to be expended in performing this task, This flgure

is of reiativeiy iittie vaiue in its own right, other than as a highly approximate means of

determining the relative scarcity of fuel in different iocations but becomes more usefui where

researchers have been able to devise means of comparing present situations with those at various

points in the past, Here it has often been suggested that where distances are increasing, this

may be taken as a sign of declining avallability, but that where they are constant, then no pro-

biem exists,
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Taken by Itself, this argument [s suspect on a number of grounds, In the first place, It
assumed that fuel col lection Is a discrete activity, and that all fuel is gathered from a common
location, Where thls is not the case, and people elither gather fuel iIn the course of carrying
out other activities, or collect 1t 1in different ways on different occasions, distance as an
indicator of avallablility becomes virtually meanlingless since it gives |ittle impression of the
amount of labour time required for collection or whefher 1t could have been put to any alterna-
tive productive use, Even where these complications do not arlse, It can only be assumed that an
Increase in distance Indicates growing shortage, and not that there is no problem where distances
remain constant, When faced with shortage, users may elther choose or be obliged to modify the
types of fuel which they use and the means by which they are extracted, rather than travelling

further afield to maintain a previous pattern of consumption,

Such modifications are generally not conslidered In the !iterature, but can have Important
Implications for the environment and the future {lvelihoods of people over much wider areas fhan
those under Immediate Investigations. These may take a number of forms. Wood from living trees
may be used where the previous practice was to use dead wood only; or where it was customary to
cut ilving trees, this operation may now be performed at a higher level of Intensity (for exam-—
ple, with more branches being removed), or when the tree Is at a younger age. Similarly, there
may be a process of switching from preferred parts of trees, such as stemwood and branches, to
less favoured parts such as twigs, bark, and In extreme cases, roots, Yet agaln, more popular
specles may become depleted and replaced by those which are llked less, and fuelwood may have to
give way completely for crop residues, Finally, there may be instances where biomass with alter-
native end uses, such as frult trees or dung, has to be diverted to fill the vacuum left by the
disappearance of more conventional fuels, Under any of these clrcumstances It is possible that

growing shortages can actually be accompanled, in the short run at least, by a reduction In the

distance travel led,

But as with distance, none of these indicators by themselves can be treated with very great
conflidence, Many of the changes mentioned need not necessarlly lead elther to difficulities nor
give cause for concern, A transition from non-destructive to destructive extraction practices
may lead to a situation which Is perfectly sustainable In the long run, and which poses no threat
whatsoever to the environment., At the same time, however, it Is Important to consider any change
which may arise In relation to fuel processing and consumvpﬂon practices, since a change to a
different type of fue! may well entall an Increase in the amount of Ilabour time required for

operations such as fuel shortage or cooking, and may also be associated with undesirable side
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effects such as a deterioration in health caused by the increased amount of smoke present in the

ki tchen,
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Figure 3,2 POSSIBLE INDICATORS OF DECLINING FUEL AVAILABILITY

A, Fuel Collection

increase In time required

-~ increase in distance travel led

~ change In who col lects

- change in means of transportation employed

- shortening In length of rotatlonal cycle (under shifting cultivation and similar regimes)

B. Type of Fusl Used/Extraction Practices

- change from dead to green wood

- change to younger trees

- change from more to less preferred parts of trees or plants
- change from more to less preferred species

- change from species without, to those with aiternative end uses

C. Fuel Using Practices

increase in duration of cooking operation

- Increase In Intensity of cooking operation

Introduction of fuel saving devices

reduction In amount of fuel using activities

change to cons'umpflon patterns using less fuel

D. Market Penetration

- increase in range of fuels commerclally transacted

increase in proportion of commercially transacted fuels in total consumption

increase In the cost of individual fueis

Increase in proportion of household expenditure devoted to fuel


scormier
Sticky Note
None set by scormier

scormier
Sticky Note
MigrationNone set by scormier

scormier
Sticky Note
Unmarked set by scormier

scormier
Sticky Note
None set by scormier

scormier
Sticky Note
MigrationNone set by scormier

scormier
Sticky Note
Unmarked set by scormier


- 60 -

Aiternativeiy, a growing scarcity of fuels of the preferred type may be accompanied, not by
a change to some inferior aiternative, but by attempts to economize, involving a greater intensi-
ty of effort during the period in which cooking is taking place, it may be easier or more expe-
dient for additional! iabour time to be expended in this way, rather than through extending the
periods involved elther in the collection of fuels, or in the cooking process itseif, Another
possibiiity involving an improvement in the efficiency with which fuel is converted into heat may
be the adoption of a different design of stove; and instances may also arise where fuei consump-

tion is reduced by cutting back on the amount of food prepared, or by switching to a diet which

requires less cooking.

These are all changes which may occur where growing shortage takes piace within a context in
which the coliection and utillzation of fuel continues to be organized upon a pure!y subsistence
basis, A finai set of possible indicators, which may either accampany others, or appear in iso~
lation, involve either the appearance or the growth of fuel markets, Once again, this is a type
of development which may take a number of particuiar forms, Certain types of fueli such as kero-
sene, which are aiways commercially transacted, may make their appearance or grow in importance;
the range of fuei commodities may be extended to incorporate types of biomass which were pre-
viousiy only coilected for self use; and households may start to purchase some fuel for the first

time, or purchase a iarger proportion than was customary in the past,

As with other indicators, caution should be exercised in using such changes in Isolation as
signs of reduced viabliity, There wiii be at least certain instances where any of the phenomena
ment ioned might reflect a general growth In the degree of market penetration and/or prosperity of
the society in question, rather than any increasing hardship, Further evidence should thus be
sought, wherever possible, This might also entail looking for changes in the prices of different
fuels to see If these were increasing in real terms; although comparisons of present and former
price levels might be compHca'red by uncertainties regarding the accuracy with which quantities
were measured, as weli as by doubts as to whether quality couid be held constant. The possibiii-

ty of price being influenced by other factors such as an increase in transportation costs, should

also be taken into account,
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Figure 3.3 CHANGES IN FUEL AVAILABILITY WITH GROWTH IN COMMUNITY SIZF
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Individual indicators are rarely likely to prove conclusive 1n themselves. Approaches need
to be developed which at least allow cross checking to take place, and which ideally make 1t pos-
sible to explore the interrelated nature of the types of changes which have been explored in 1so-

lation here; and to show how they unfold through time.

(b) Relations between indicators of growing scarcity

FRIDA draws together evidence from a series of studies conducted in a group of sub-Saharan
countries, i1n an attempt to establish the relationship between increasing community size, the
distance from which fuel has to be obtained, the people responsible for collection, the mears of
transportation employed and the extent of commercialization,'2 the relationship 1s 1llustrated

in Figure 3.3.

Community size 1s plotted along the vertical axis, and the distance from which fuel has to
be collected along the horizontal access; and both are set to logarithmic scales. The curve then
indicates the rate at which distance grows as community size increases. Two cut-off points are
i1dentified. The first is between '‘rural' and 'urban' communities at the 10,000 population level;
and the second between smaller and larger urban centres at the 100,000 level. Corresponding to

these, three types of situation, (respectively 'A', 'B' and 'C') are found to arise.

In 'A' type situations, pertinent to communities of 10,000 or less, wood 1s generally col-
lected by women and children for the use of their own households, and carried on foot from sourc-
es not more than 10 kms. from home. 'B' type situations that apply to communities of more than
10,000 but less then 100,000 are intermediate in character. Collection for self-use continues on
a substantial scale, but 1s accompanied and then progressively displaced by fuel gathering for

sale. As the transition to fuel as a commodity takes place, collection becomes an

12FRIDA Domestic Energy in Sub-Saharan Africa: The Impending Crisis, its Measurement and the

Framework for Practical Solutions. The countries are Mauritania, Upper Volta, Niger, Sudan and

Ethiopia. More limited examples of how different indicators are related to each other are provi-
ded by Weatherly (op cit) in his discussion of Java (pp. 20-23) and Donovan (op cit) in her ac-

count of Nepal pp. 40-43.
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increasingly speclalized activity, concentrated in the hands of smali numbers of men. At the
same time, the scale upon which gathering activities are now conducted justifies the Introduction

of more advanced means of transportation, which typically take the form of carts drawn by a

variety of draft animais,

The transition to situations of the 'C' type, with communities of 100,000 or more, sees an
extended development of these tendencies. With sources of fuel at least 50 kms. distant, self
collection Is virtually eliminated, and women play little or no part, Further concentration of
activity takes place, and motorized transport (requiring far greater initial capital) displaces
draft animals., In addition, labour is organized into gangs; mechanlzed means of wood cutting are
introduced; and charcoal takes over from wood in a process which reduces transport costs, but at

the same time increases per capita levels of wood consumption.

The FRIDA model clearly has certain |imitations, The cut of points identifled only repre-
sent approximate average thresholds for the region In question, and are subject, as the authors
clearly acknowledge, to very substantlal local varlation, At the same time, it only deals with
one part of the spectrum of changes which may arise in the transition from a situation of fue!
abundance to one of growlng scarcity, Next, it only deals with the transitions, before the
effects of the lincorporation of small communities within the catchment areas of growing urban

centres begins to be experienced on a substantlial scale, Finally, it cannot be expected to apply

In alt of its particulars to regions beyond that relation to which it was initial ly devised,

These, however, are relatively minor objections, and on balance, the mode! does provide a
useful starting point for examing a type of situation which seems increasingly likely to arise In
many different parts of the rural Third World., Analysis can be undertaken which seek to identify
how the population level at which a transition form A to B takes place varies according to ecolo-
gy and types of land use system, Enquiries can be carried out to distinguish situations with
little scope for substitution to alternative gathered fuels, or fuel savings, where transition
tends to occur rapldly; from those where developments proceed at a much stower pace, and there
the urgency of intervention is far less, The possibility of 'early warning! signals of transi-
tion, perhaps In the form of relatively small changes In fuel extraction practices, can be
explored; and the possible association between a growing commoditization of blomass fuels and the
demand for non-biomass fuels, Investigated, Finally, the Impact of transition upon the welfare
of speclfic groups (men and women, rich and poor, etc.,), which will be examined in detail in the

next chapter, can also be considered,
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Furthermore, the FRIDA example 1! lustrates the types of connections between indicators of
scarcity which might arise, where the majJor underlying contributory factor Is a concentration of
consumption at particular locations exceeding the regenerative capacity of biomass in its Immedi~-
ate environment, Where other factors, acting either individually or in combination, are primari-
ly responsible for reduced avallabillity, transition may then pursue somewhat different paths, As
such, it might be useful to enquire Into the course of events set in motion by land clearance for
agriculture; and perhaps to distingulsh further between scenaf‘los involving large-scale planned
land clearance schemes, and more incremental unplanned expanslon, Also, it might prove useful to
Investigate what happens when fuels such as stemwood which were previously used for domestic con~
sumption becomes unavailable as a result of competition from industrial end uses to explore the
implications of growing population density in areas already dependent upon crop residues as a
source of fuel; and to trace through various other developments as these unfo!d under different
sets of social and environmental conditions, In each Instance, it might also be possible to go a
step further than the FRIDA exerclse in actually seeking to determine the nature of the impact on
the environment which different courses of events might entail; and the implications which these,

in turn, might hoid for future levels of fuel availabillty, or welfare more broadly concelived,

3. METHODS OF INVESTIGATION

The first and most important point to be made in this connectlon is that conventional survey
techniques are not likely to prove particularly appropriate here, This is not to say that they
are entirely without value, I|f questions are formulated In a sensible way then the data obtained
will be of some value; and this method will have more to contribute where the changes experienced
show a high propensity to vary between informants, But by comparlson with consumption, where
large differences can and do arise between different households within speclfic or similar loca-
tions, experlence regarding avallability Is |ikely to be far more uniform, as well as to

produce answers which are llkely fto be repeated time and time again, if a survey approach is

employed,
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This Is one factor which therefore tends to count against the use of surveys, Another and
perhaps more compel {ing reason for avoiding them here is the large amount of potential changes
which need to be explored, and the camplexity of the causes which either individually, or in com-
binatlon, serve to bring these about, These are matters which can be explored far more readily
in open~ended discussion with key informants who have experienced the changes, appreciate their
Ilkely complexity, and will also be able to convey something of this if allowed to caommunicate

with a reasonable degree of freedom,

However, because the subject of investigation here is not a straightforward one, it would be
foolish to rely upon this method alone, Other devices should be used wherever possiblie as a
means of cross checking verbal accounts, and of opening up new lines of enquiry to be explored
through this medium, The most reliable of these would be the longitudinal study, where observa-
tions of particular phenomena were repeated periodically over extended periods of time to esta-
blish time series data, But such studies generally make very heavy demands upon resources, and
more rough and ready methods normaliy have to be adopted. These might include the use of old
maps and records of land use, aerial photographs taken at different points in time, or direct ob-

servation of the various forms of biomass available and the means employed of extracting them for

use as fuel,.

A good example is suppllied by Besf,13 who took measures of the quantities of biomass avail-
able, and garthered evidence on the forms which extraction was taking at selected points along
the lines followed by women to collect fuel In the different villages in which he worked, This
approach might have been extended to Iinclude observations of species available at different
points, and to establish whether these were annual or perennlal., It couid also have been related
to a more abstract approach of the type advocated by Moss, who attempts to model the composition

of an eco-system at dif ferent stages of regeneration and degener'a't’lon.‘4

Either individually or in combination, these types of methods of fer insights which can never

realistical ly be obtained through exclusive use of structured survey approaches; and it Is

1SBesf (op cit) pp. 6, 8 and 97,

14Ojo (op cit) p, 47-61,
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perhaps because so much emphasis has been placed upon surveys as a means of obtalning data in the
past, that we presently know so littie about the availablility side of the fuel question, or the

dynamic interaction of supply and consumption,
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CHAPTER IV: THE SOCIAL CONTEXT OF FUEL SUPPLY AND USE

Atthough 1t Is Important to resolve the problems raised previously in relation to the con-
sumption and supply of blomass fuels, an appreciation of these things In themselves is quite
Insuffictent for the purpose of rural energy policy making., This can only be successfully under-
taken where there Is also a clear understanding of the soclal context within which fuel is pro-

duced and used, Three points are of particular significance in this respect,

Firstly, there is a need to view rural soclety as being made up of groups and classes
defined by differential access to assets and income, These differences may give rise to situa~
tions where overall balances between fuel consumption and supply conceal more localized pockets
of hardships, Similarly, when there Is aggregate shortage, structures of inequality will almost
certainiy lead to a state of affairs where the effects are borne disproportionately by already
disadvantaged groups, Under these circumstances, identifying the operative soclial groupings

become a necessary first step towards the determination of fuel needs,

Social differences, and the ensuring relations between groups, are also of significance
Insofar as they Influence possible types of solution, Sometimes a particular form of action wilt
be to the advantage of all concerned parties, but on other occaslons conflicts In interests
between groups may result In the weaker losing out, The abllity to Iidentify such states of
affalrs may, in turn, lead to the Important negative conclusion that what appeared initially as a
problem amenable to solutlon by technical means, is in fact more deeply rooted in social struc-

tures which themselves might need to be changed before a satisfactory conclusion can be achieved,

The second point is of a similar nature to the first, Just as It is important to recognize
differences between households with regard to fuel, so too it Is necessary to take account of
dl fferences that arise between household members, Since it Is primarily women who are Involved
in fuel related activities, it Is they who are most likely to be affected by changes in supply;
yet It may be men who have the power to decide whether or not any ameliorative action should be
taken, Given this general state of affairs, the nature of the division of labour between men and
women (henceforth the "gender division of labour") within particular societies should be ascer-

tained In order to speclfy the nature of fuel related needs, to see how these might change


scormier
Sticky Note
None set by scormier

scormier
Sticky Note
MigrationNone set by scormier

scormier
Sticky Note
Unmarked set by scormier

scormier
Sticky Note
None set by scormier

scormier
Sticky Note
MigrationNone set by scormier

scormier
Sticky Note
Unmarked set by scormier


- 68 =

under clrcumstances of growing shortage, and to assess the likely feaslibillty of alternative

forms of intervention,

The third point is rather dif ferent, and concerns the linkages between rural communities and
the wider networks of social and economic relationships wlfhln which they are Iincorporated,
These networks, which are facilitated by Iimproved communications and characterized by a growing
volume of transactlions between town and countryside, can Influence the supply of fue! in a number
of more and less direct ways, Determining whether such influences are at work In the case of
speci fic communities and areas will bs of Interest since this will again be of critical Importan~

ce in determining the types of solution which may be feasible where fuel shortages arise,

Each of these three social dimensions of fuel supply and use have generally been neglected
Iin the energy |iterature, and it Is therefore necessary that they should be considered in some
detali, In the first major sectlon of the chapter an attempt Is made to review them each at
greater length, The second part is then devoted to three case studies which provide an oppor-

tunity to explore the issues arising at a more concrete level,
1. PROBLEM AREAS

(a) Dlifferentlating consumers of fuel, and understanding how varlations In consumption arlse

The majorlty of rural energy surveys make no attempt to distinguish between domestic users
of fuel; but amongst those who do, a number of different approaches are apparent, The simplest
divides population into frequency Interval grouplngs, such as quintliles or deciles, according to
consumptlion levels, (See Figure IV:1 below), This has the advantage of making onl!y very limited
demands in terms of the data which need be collected, and can be of value under certain !Imited
circumstances, Where fuel end uses are dis-aggregated and where al lowances are made for varla-
tlons In household camposition, the use of frequency intervals can glve at least some indicatlion
of the proportion of households attaining or not attaining levels of consumption deemed consis-
tent with Independently arlved indices of need, thus providing a basis for assessing the scale

upon which intervention will be required, if certain minimal standards are to be achieved,
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If, on the other hand, end uses are not disaggregated, this approach is of !ittie or no
value, since no criterion of need can be applied, Indeed, frequency intervals might wel! be mis-
leading If employed In these instances, since It Is very often the poor who are driven into types
of activity, such as beer production, which give hligher overal! per capita levels of consupmtion
than those who are better off and only need to consume fue! for domestic purposes, The same

would apply where no account is taken of household size or camposition.
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TLLUSTRATIONS OF ALTERNATIVE APPROACHES TO THE DIFFERENTION OF HOUSEHOLDS

1. PATTERN OF COOKING ENERGY USE BY 20% PERCENTILE FREQUENCY INTERVALS

Percentile

1

Wi &N

Tons Firewood Equivalent/Household year

1.5
2.0
2.5
3.0
5.0

(Adapted from Weatherly p. 18)

2. INPUT OF ENERGY FOR COOKING (PER CAPITA PER DAY) BY DIFFERENT HOUSEHOLD

INCOME CATEGORIES

Household Households using
Categories by
Income Biomass only Kerosene only
(Rp/cap/month) kg keal (Kcal/Kg) 1t Kcal
Under 5,000 1.57 5,229 (3,331) .27 2,327
5,000-7,999 2.04 (3,152) .32 2,379
8,000-14,999 1.71 5,408 (3,163) .38 3,266
15,000 and above 3.41 7,692 (2,256) .53 4,541
All Households 1.86 5,745 (3,089) .35 3,024

Source: Soesatro in Islam et al 1984, p. 137

3. OWNERSHIP OF FUEL-PRODUCING ASSETS (PER FAMILY) BY LANDHOLDING SIZE GROUP

Hindu Muslims
Fishermen Landless Poor Med1ium Rich
(Number of families) (8) (14) (11 (8) (8)
Land (decimals®)
Median 0 8.5 66.0 126.5 242.0
Mean 0.7 9.5 65.2 135.1 295.8
Trees
Median 0 6.0 8.0 16.0 182.0
Mean 2.0 11.1 12.2 17.5 209.0
Cattle
Median 0 0 1.0 4.0
Mean 0 0.3 1.3 1.3 2.6
8 One decimal = 1/100 acre
Source: Briscoe, p. 629
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A further objection to the frequency interval approach is that while 1t provides some 1m-
pression of how access to fuel 1s distributed within a society, it gives no indication of how
differences arise, or of why shortages are experienced by certain households but by others. Mat-
ters of this kind can only begin to be resolved where an external referent to fuel consumption
like 1ncome, or ownership of assets is employed. In reviewing these and other means of classify-
1ing rural populations, it has to be remembered that no particular criterion will be superior 1n

all instances.

Societies themselves differ greatly. Some rely heavily upon agriculture, whilst other have
relatively large numbers of people engaged 1n non-agricultural occupations. Some are charac-
terized by forms of control of labour, of distribution and exchange organized according to custo-
mary principles; in others, the underlying logic may be dictated by market forces. The land to
labour ratio will be far more favourable in some than in others; and so forth. All of these are
factors which 1influence the forms which social differences will take, the manner in which they
w1ll appear, and thus the means by which they might best be investigated and the forms of remedi-

al action which might ultimately prove appropriate.

There will also be differences with regard to the extent informants are either abhle or will-
ing to provide certain forms of information. In certain instances, for example, people may not
actually be aware of the amount of land they own, whilst in others the fear of land reform may
prevent them from divulging this information. The form of classification employed must 1inevit-
ably also be heavily influenced by the quality of records already available on the population
under 1nvestigation. Access to reliable land or tax records provides the researcher with certain
options that are otherwilse not open. The same applies to relatively well endowed research pro-
jects with the capacity to generate their own detailed data base. In the event that the avail-
able data are of poor quality or resources are limited, rough and ready means of analysis will

need to be adopted.

Bearing all this in mind, the 1ndicator most commonly employed in the rural energy survey
literature 1s income. This 1s most relevant and easiest to apply where a high degree of market
penetration has taken place, and access to fuel is highly dependent upon the availability of
cash. Where the greater part of production is for self consumption, the criterion becomes less
useful although it might still be employed in instances where asset ownership alone provides an

imper fect 1ndication of the standard of living enjoyed, and where the goods and services produced
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are actual ly marketed elsewhere in the economy, and can therefore be valued falrly easily in cash

terms,

These cons iderations aside, the income criterion has a number of other strengths and weak-
nesses which need to be taken into account In arriving at a decision as to whether I+ should be
employed or not, In agricultural systems, It works best where a single crop predominates, and
where harvesting occurs at a single point in time, It becomes more difficult to apply where a
number of crops are grown, and where the harvesting of individual crops is spread over periods of
time (as with fodder and vegetables), since each of these factors makes it more difficult for
informants to recall quantitles, and still more difficult for measurements to be made which might

help to establish the reliability of verbal estimates,

Income is also a dlfficult criterion to apply where sources include agricultural, or other
forms of hired labour that occur on an intermittant basis, with no fixed or regular patterns, On
the other hand, at the other end of the economic scale, similar problems may arise in relation to

tncome derived from activities such as trade or money lending,

Apart from any recall difficulties, Informants may also wish to conceal the real state of
affairs from others for various reasons, Although income [s frequently contemplated as a means
of classification in energy surveys, it Is not surprising to note that it can prove extremely
difficult to apply in practice, Also, the results obtained may not be regarded with a great deal
of confidence, and the most successful attempts to use it may well occur in instances where
detalled information is already available from national household income and expenditure surveys,

or simifar sources, and does not actually have to be collected in the course of the energy survey

tsel f,!

see Mungala Estimation of Present and Likely Future Demand for fueiwood and Charcoal in

Machakos DIstrict Kenyan p, 73-74 for an abortive attempt to classify using income; Weatherly (op

cit) p. 32-3, for a reference to the confidence with which Income categories actually used could
be reqgarded, and Soesastro (op cit) p, 16 where the prior existence of village tax records made

It possible to apply income as a criterion upon a fairly extensive basis,
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Because it enables the effects of employment and self employment to be taken Iinto account,
the income criterion is generally more satisfactory than control of assets, and Is probably
therefore preferable where it can be established with precision, Nevertheless, given the diffi-
culties which have been described, this will frequently not be possible, For this reason,
researchers have sometimes resorted to proxy indicators which can be established more readily
than income itself, These have cammonly included such things as the quality of housing, levels
of education, and the number of months of a year that a household Is able to feed itself from Its
own produce without being forced Into the market place, The advantage of such Indicators Iis
fairly obvious, They are generally far less sensitive to respondents than income itself, and
they can be collected far more easily, They can play a particulariy valuable part where they can
be cross-checked for rellability and have confidence limits attached to them, By and farge, how-
ever, they represent only a rather rough and ready option to be resorted to when time is very

short and other resources limited,

The other major criterion against which energy consumption can be assessed is ownership of
assets, This works best where market penetration is relatively siight, and where the assets in
question serve as a direct source of fuel, In some societlies, particularly though not exclusive=-
ly African, the most Important assets may be |ivestock, and a household's relative wealth may
most readily be expressed by the number of cattle or other animals it owns, such societies are,
however, in a fairly small minority in the rural Third World, and in most instances it is owner-
ship and control of land whlich provides by far the most useful! individual criterion for esta~
biishing relative wealth, Land is likely to prove a particularly powerful Indicator wherever
high population densities place it in short supply; but even where this is not the case, it Is
becoming increasingly important wherever the incursion of markets contributes to a breakdown In

communal istic systems of tenure, and their replacement by private property as the basic principle

upon which society is organized,

Land ownership is not, however, without its difficulties as an Indicator, As was suggested
earlier, people may either be unaware of how much they own, or unwliiling to divulge this informa-
tion to an investigator who may appear to be acting in some official capacity, In addition,
ownership may be difficult to establish where tenacy and mortgaging are widespread, and where ti-
tle may frequently be in dispute, The viability of land as an economic asset may be contingent
upon the ownership of other assets such as ploughs, or draft animals which do not follow the same
pattern of distribution, and land itself can, of course, vary greatliy In its productive capacity

even from one part of a relatively small area to another, Yet again, land,
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or for that matter any asset, may glve no more than a partial indication of a household's econo-
mic standing; since this might also be heavlly dependent upon the degree of access to employment

and other income generating activities Ilke trade and money lending,

Some of these problems can be overcome, Land, for instance, might be weighted according to
whether it was irrigated or not; or in some other way which would reflect the value of what it
could be used to produce, Also, the values of major assets might be aggregated, although valua-
tion could prove camplicated, particularly where markets had not yet flrmly established their

ho ld,

In spite of the difficulties with which they are associated, attempts to differentiate
householids on the basis of income or asset ownership, and then to show how these relate to dif-
terences in fuel consumption, tell much more about why problems and differences arise than
attempts to differentlate strictly on the basis of consumption itself, Predicting future needs
in areas other than those directly surveyed becomes much easier where external referents of these
kinds are employed, particularly where records of income or asset distribution are already avail-
able, Furthermore, a know!edge of the relationship between these things and present levels of
consumption, affords a basis upon which the |ikely Implications of changes such as increasing in-

come, or declining per capita iand holding, might have for fuel avallability and use,

But however carefully classes are distinguished on the basis of Incame or asset ownership,
and however close a correlation with fuel consumption it may be possible to demonstrate through
the use of such procedures, they can never go more than part of the way towards explaining how
fuel is actually distributed, |In order to achieve a full understanding, It will be necessary to

show how variations in wealth or assets provide the basis for relationships between classes, and

how these relationships, in turn, operate,

Typically, there may exist a three-fold distinction between those whose land and assets
holidings are too extensive to be operated by household members; those who are able to subsist
comfortably using only household labour; and those who own very few assets and are obliged to
work for ofher;. The analysis could then be taken further by exploring the precise nature of the
relationship between the flrst and the third classes mentioned, to see whether this was of a

purely economic nature, or whether it involved the recognition of a wider set of social obliga-

tions, included amongst which might be the provision of fuel,
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Following such a procedure would yleld adequate explanations, to the extent that land

resources were privately owned, but additional factors would frequently also need to be taken in-
to account, In an extreme Instance, as cited by Siwatibau, certain rural communlitles in Fiji
were found to be organlzed along communallstic lines with private ownership of land not featuring
at all as an element of soclal org,anlza'l’lon.2 Here the household as an instltution scarcely
exists, and notions of class and the forms of distribution with which they are assoclated would

need to be set aside and replaced by other types of analysis,

A rather more frequently encountered situation in the rural Third Worlid Is one In which the
principle of privatized access to land has only been partially established, and where common
access to grazing of forest land remains, An example of this Is provided by Mungala, writing
about the Machakos District in Kenya.3 Again, in a comprehensive case reviewed later in this
chapter, Briscoe describes a rural area of Bangladesh where private ownership of land has become
firmiy established as the basis upon which soclal !Iimited access to the land of others for the

gathering of crop residues in accordance with a custommary system of rights and obllga+lons.4

The interesting thing to note about these cases, however, is that In each Instance the
author descr ibes how communalistic tendencies are gradually breaking down, indlcating a transi-
tion to a type of soclety which lends itself more readily to the form of analysis described
earlier. Siwatibau indicates that prlvate Interests In land are progressively displacing commu-
nal types of organization iIn Fiji, Mungala reports that in the least remote of the three zones
In which he studled in Kenya, land has been redistributed in such a way that the formerly
communal village woodlots have now fallen under private control; while Briscoe, in turn, shows

how customary forms of access to residue in Bangladesh are now being denied to a sector of the

25iwatibau (op cit) p. 45

3Mungala (op cit) p,91,

4Brlscoe (op cit),
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tand less population, and are likely to be withdrawn from ali landless households within a fairly
{imited period of time, It is precisely in the course of transitions of these kinds that fuel
problems often start fo arise; It Is therefore important that studies of the social and economic
dimens ions of access to fuel do not confine themselves merely to the functloning of systems of

distribution as If these were static, but seek also to encampass processes of transformation,

(b) Fuel In the gender division of labour

The previous section has shown how the rural energy survey llterature tended to neglect the
connection between fue!l and class; thus falling In general to indicate how access to fue! was
distributed, or what the nature or need for it might be, Equally significant has been the
failure to take account of the relationship between fuel avallability, the division of labour
within households, and the particular implications which this has for women's work and the way in

which they al locate their time,

Although there are clearly variations both between and within societies with regard to the
work women do, there is a well established, overall tendency to allocate to them the responsibil-
Ity for the rearing of children and the processing and preparation of food, Hand in hand with
this goes an almost exclusive responsibility for fuel using activities; which, In addition to

cooking, may also include the heating of water for bathing, washing clothers, and other purposes,

Their responsibility also tends to extend into the areas of fuel collection; which has
attracted the attention of researchers who seem primarily concerned with their labour time as an
Indicator of growing fuel shortage, rather than as a subject of legitimate concern in its own
right, But fuel collection, although a predominantly female activity, can also be subject to its
own internal divisions with men sometimes performing the heavier cutting and transporting tasks
and being responsible for securing specific types of fuel, A review conducted by Murdoch and

Provost, in fact suggests that women are responsible for the collection of fuel in approximately
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two-thirds of the societies covered, with the responsibility elther being shared with or devolv~

ing exclusively upon men in the remanl,nder.5

Because of the gender division of labour, and the close association between women and fual
to which this gives rise, fallure to look at the specific actlvities within the household can
lead to difficulties which are simllar to those that arise from the failure to disaggregate soci-
ety as a whole into classes, Speclflc problems relating to women can very easily remalin invisi-
ble; it Is therefore important that their distinctive role and interests be recognized and that

the strategies which they pursue in allocating their time be explored.

In spite of the broad similarities between women in most rural Third World situations, par-
ticular circumstances mean that a range of such strategies may be encountered, In certain
instances, the overriding conslideration may be to save on collection time by introducing a more
economic use of fuel, Elsewhere, rather more fuel than is strictly necessary might be used in
order to reduce the length of the cooking process during perlods when time is very short, on the
understanding that this could subsequently be made good by devoting more time to the collection
and storage of fuel during slack perlods, when there are few alternative productive uses for
labour time, Sometimes inferior fuels may be used because these are available close to the home,
can be gathered quickly, and thus create time during which women can engage in other forms of
production, Alternatively, a greater amount of time may be devoted to gathering fuel of higher

quality, so that fires need to be tended less during the cooking period, and other types of work

can be carried out at the same ﬂme.6

Apart from being of interest in Its own right, an understanding of the relationship between

fuet avallability and the way In which women allocate their time can also serve as a baseline

against which the effects of changing (normally deteriorating) availability can have on women

5CH'ed in Cecelski Household Fuel Availabliities, Rural Women's Work and Family Nutrition p.

27,

6l\ll of these instances are adapted from actua! situations reported by Cecelski (op cit) pp.

29-33,
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themselves, and upon other household members who depend upon their labour for their own wel |-
being, !n certaln instances, where fuel collection Is regarded as a form of recreation, there-
fore enabling women the freedom to spend time in each other's company, it might simply be the
case that collectlon Is extended to take up previous non-working time, with nothing else being
affected.’ Far more of ten, however, fuel coilection is an arduous and unpopular task, increases
in the difficulty of which are likely to Involve some adjustment in the expenditure of labour
time, particularly where women do not have access to means of transportation such as carts and

draft animals,

Some adjustments may take a number of forms, Women may simply re-allocate their own time by
cutting back on other activities, thus enabling themselves to continue to collect the same
amounts of fue! as before, Alternatively, they might cook less, either taking less food them-
selves or allocating proportionately smaller amounts to other household members, The number of
cooked meals might be reduced fram two to one a day, Yet again, the proportion of income spent
on the purchase of fuel might be Increased, and other forms of expenditure reduced accordingly,
with implications elther for the welfare of the household as a whole or for various members with-
in 1t, Children, who had |ittle or no previous work responsibilities, might be enlisted to help,
and men might begin to take over the task of fuel coliection as distances are greafer,8 perhaps

leaving women to perform certain tasks for which they were previously responsible.

Other responses might include attempts to plant more trees or fuel yielding plants, or the
adoption of more fuel efflcient stoves, which could help to reduce collection time, But such op-
tions can only be pursued where the subordinate position of women does not preclude them from
making decislons about the use and operation of land, or the expenditure of money; or where men

see some direct advantage for themselves as a result,

7See AlD The Socio-Economic Context of Fuelwood Use in Small Rural Communities p, 23, for

examp | 6,

8See the example from FRIDA discussed In the final section of Chapter 3,
29-33,
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In studying how women organize their time In the light of fuel avallability, and how they
respond to change, It Is also Important to recognize that the gender division of f{abour Interacts
with class to create a situation where certain categories of women may find themselves In very
dif ferent positions vis-a—=vis fuel from others within the same socliety, The amount of labour
time required by a woman from a wealthy household with its own home garden or tree ifot to gather
fuel may weli differ substantially from that needed by a woman from a poorer household with no
fuel producing land of its own, This becomes a paticularily Important consideration where the
fuel needs of poorer women exceed those of thelr wealthier counterparts owing to the market
oriented production activities in which the former engage. Similarly, differential capacities
to purchase fuel may well have a very substantial Influence upon the ways In which women of dif-
ferent classes allocate their time, and upon the respective degrees of privation which they

experlence,

Female headed households may experlence difficulty where access to fuel follows from access
to fand, where this Is subject to male control, Older women may suffer from not having younger
temale relations resident with them and where convention dictates that men do not engage In fue!
collection, All these factors must be considered if the impact of fuel avallabllity on women Is
to be understood, and if forms of policy Intervention which address their special needs are to be

devised,

The question of formulating a methodology to investigate the major issues raised in connec-
tion with fuel availability for women, Is therefore of central Importance, The first, and most
obvious point to be made here Is that it Is essential that women themse!ves must be consu!ted
when researchers go Into the fleld, It is Iimpossible to determine whether or not this is normal
procedure where the energy survey material reviewed only reveals the source from which informa-
tlon as gathered, In a small minority of Iinstances, However, the absence of any explicit state-
ment to the effect that women have been Interviewed, suggests that they have been overlooked,
given normal male blas In survey work, If this Is so, then the omission Is a significant one;
not only because women's interests are often so vitally Involved In questions of fuel, but also
because they will more often than not provide the best source of Information on such matters as

the growing patterns, burning qualities and other properties of alternative fuel
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ssourcess.9 Where fuel Is a problem it is thus important to remember that we are not so much
dealing with "The Poor Man's Energy Crisis", as the title of a paper by Nkonoki implies, but with

the poor woman's crlslss.10

The next point to be borne In mind is that fuel collection and use cannot be understood in
Isolation from each other, or from the wider range of aéflvlﬂes In which women engage. Apart
from the obvious point that any alteration in the amount of time required to perform a particular
task Is Iikely to lead to re-adjustments In the time allocated to other work, one also has to
take account of the fact that tasks tend to be performed In clusters rather than as a sequence of
discrete acts; so that a change at any particular point is likely to set off a complicated set of

reactions with unexpected, widespread effects,

in this context, the ideal research approach would be to carry out detailed time budget
sfudles,” and then to repeat these after a period of time to establish the direction of
change, But Iin practice, this would rarely prove possible and rafher less resource intensive
forms of enquiry would need to be devised, At a m[nlmum, these studies would need to establish
the broad parameters of the gender division of l|abour as they existed at a particular point in
time; and within this framework, the types of strategies whlich women adopted in allocating their
time within the range of fuel related activities, as well as between these and other kinds of
activities, Given the present levels of understanding, there would generally therefore appear to

be no real substitute for detailed and localized investigation; and this perhaps goes at least

SAID (op cit) p.22.

10Nkonokl (op cit),

”The best available examples of such studies have been carried out In relation to the econo~

mic activities of children, They are: T, Cain, 'The Economic Activities of Children in a

Village in Bangladesh', in H,P, Binswanger (et al) ed,): Rurai Household Studies in Asia, (Singa-

pore University, 1980), and B, White 'The Economic Importance of Children In a Javanere Village!,

In Monlang (ed,): Population and Social Organization (The Hague, 1975),
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part of the way towards explaining why women have remained largely invisible in much of the rural

energy research which has been carried out to date,

There are, however, notable exceptions to this general pattern of neglect, one of which is
presented a little later in the form of a case study illustrating the linkages between fusl
availability, women's work and household nutrition in an area of Peru, Apart from showing clear-
ly how women organize, their time, and how this subject may be studied, this particular piece of
work also provides a particularly good illustration of how variations arise between women of dif-

ferent kinds operating in different locations,

(c) The transformation of rural socleties

In the preceding sections we have seen how social organization in the form of class and gen-
der relations can interact with fuel to produce particular types of need, and possibilities for
intervention that have frequently been overlooked, In the course of these investigations, it has
been assumed that one is dealing with small-scale rural socleties, which are unchanging other
than in their responses to alterations In fuel availability, |t has been necessary to adopt this
assumption as a means of exploring certain matters of concern, but it departs from reality
insofar as actual rural communities are nearly always caught up In wider relationships with cen-
tres of economic activity, which leads to continual change in their internal structures. As a
part of this process, patterns of fuel supply and use are influenced in a number of more or less
direct ways., The purpose of this section is to outline what some of these relationships are, and

to Iidentity the more particular consequences which can folliow from them,

It has to be recognized at the outset that there are rather strict limits to the extent to
which such matters can usefully be explored at a general level. This having been said, the par-
ticular concerns here are a number of influences, all of which ultimately derive from the concen-

tration of economic activities within particular locations, arising in the course of development,

The tirst Is the process of urbanization, which can affect rural fuel situtions in a number
of different ways, Here it is shown that the concentration of population in a particular loca-
tion, could lead to the clearing of the surrounding area of fuel materials to an extent where
self-collection would no longer prove feasible, A system would then develop whereby specialists
employing particular means of production and transportation took over, and ordinary consumers

were left with little alternative other than to purchase fuel from them,
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Such processes of fuel "commerclalization" have important implications for town dwel lers, as
well as for villagers whose homes lie within the area from which fue! is supplied to satisfy
urban needs, Women's labour time may be released, but this has to be seen in relation to the
greater household case requirement arising from the need to purchase fuel, Such developments can
cause severe hardship and It Is important to investigate the way Iin which the different types of
consumer adjust to the evolving situation, At the same time Income-generating opportunities for
suppliers of fue! should also be taken into account throught studies of the organization of the

fuel trade,

As rural communities get drawn into the sphere of wider economic systems, other types of
changes may also occur, Increases In production for sale are likely to lead to changes in the
composition of agricultural production, and through this to changes in the availablility of
different types of biomass, Land previously under forest may be cleared for cultivation, again
changing the composition and overall quantity of biomass fuel availability, At the same time,
the increased capacity of certain consumers to purchase alternative fuels may free additional

biomass resources for the less well off,

Trans formations of these kinds are llkely to occur falrly siowly where exchange is only
organized on a local basis, But they can become far more dramatic where production for world
markets is involved, and the relative advantage of different forms of activity can shift rapidly,
with little previous warning, These changes may Iinfluence both the loca! supply of biomass

materials and the availability of fuels from world markets that may be used as alternatives,

A final set of influences arise where new forms of production activity start to compete with
domestic consumers of the same sources of biomass fuel, As with urbanization, this can once
again lead to shortages, to the need for more or less painful processes of re-adjustment, and to

the desirability of intervention,

No one case study could adequately illuminate al | of these issues and the relations between

them, but Digernes' work in the Sudan addresses a good number, and In addition, succeeds in
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relating them to at least some of the other matters raised earlier in the chap'rer.'z It has
therefore been chosen as one of the three cases to be considered,

2, CASE STUDIES

(a) Case |: Energy use and soclal structure in a Bangladesh village

Briscoe's well-known study of "Energy and Social Structure in a Bangladesh Vlllage",13 is
the best example we have found of how questions relating to fuel availability and use may be set
within a broader understanding of social relations and the way in which these are being trans-

formed,
(i) Methods

The study is based upon eight and a half months intensive fieldwork, caried out in Ulipur in
Eastern Bangladesh during 1977, A 508 random sample of the village population was selected for
Investigation, and data collected at the outset on family size and composition, income and
employment, animals owned, land owned and land use, Informants were also asked for detalls of
the production and distribution of crops and residues from the fields which they had culativated
during the preceding years. A series of further sets of data were then compliled in the course of
fortnightly visits to the selected households, These visits continued for the duration of the

research,

Information was recorded on the productive activities in wh ich members had engaged, the pro-
duction and distribution of food, fodder, fuel and fertiliser (with physical measurements being
used to estimate residue production), At the same time, the names of the families using the
residues were recorded, together with the uses to which they were put, Similar Information was

also recorded for residues consumed but obtained from sources other than these owned by the

llegernes (op cit).

BBrlscoe (op cit),
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household 1tself, Finally, direct measurements were also made of the quantities of fue! used for
coding and parboiling paddy on the day in question, In addition to these repetitive systematic
enquiries, Briscoe's general account (although not his own description of the methods employed)
makes it clear that he also relied upon unstructured conversations with villagers to provide

Insights into the working of village society, and the place of fuel within ift,

(i1) Fuel Use

Ulipur lies In the flood plain of the Meghna river, and Is under water each year from June
to October, during which time the main deep water among paddy crop is grown., The soll is highly
fertile, and this has led to extreme concentratlions of population of approximately 2,300 people
per square mile, The results of a detailed investigation of the energy use of 49 households,

eight of which are Hindu and 41 Muslim are presented,

A large number of different types of fuel are used, but crop residues are the most Impor-
tant, and at present account for about two thirds of total villagers' consumption, The most com-
mon of these is the course straw (_Qgg) paddy crop, which by itself contributes some 43% of total
consumption, This Is used extensively by all villagers from November onwards after the amon har-
vest, |t may be used on occasions for compost, construction work, or even as a rather inferior
form of fodder, but these competing end uses are relatively unimportant, and nara remains In
abundant supply, at least by comparison with the other residues, |t is often left unused in the

tield of larger land owners who produce more than is required for their own home consumption,

The more tender upper straw (kher) harvested from the early monsoon, winter and amon paddy
crops Is also sometimes used as fuel; although to a much more limited extent, since it is only
available in far smaller quantitles and Is more normal ly used as fodder, Unlike nara, which Is
generally left in the flield unless it Is specifically required as fuel, kher will always be car-
ried to the homestead before being separated from the grain and can therefore be used as fuel
without any labour time being devoted specifically to its collection, Other fairly commonly used
residues include graln husks, which are used throughout the year, and a series of other materials

from crops harvested at the end of the winter season, which include sesamum, mustard and chilli,

The second, most Important source of fuel after residues Is firewood, which accounts for

Just over twenty per cent of calories consumed. Just over a half of this comes from vil lage
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trees, These supply both high quality materlals in the form of trunks and branches, as well as
Inferior twigs and leaves, Smaller quantities are also retrieved from the river area after the
floods have receded each year, and a certain amount of firewood, equivalent to about five per
cent of total fue! consumption, is also commercially transacted, This Is the only fuel which

changes hands for money on a significant scale,

Other fuels Include doinshah, an annual leuminosa which grows during the monsoon on the
smal! ridges between the paddy fields and Is highly valued; bamboo which is also a good quality
fuel, although fairly difficult to obtain; and water hyacinth which is widely available, but less

convenient to use because of its high water content and accordingly lengthy drying time,

(111) Soclal groups

The degree of access enjoyed by different social groups to more and less desirable types of
fue! varies considerably, Briscoe ldentifles five categories (see Table !V:1), The first are the
Hindu fishing households, They are the most marginal social group, owning hardly any land, trees
or cattle; and having few other sources of Income apart from their fishing, They have suffered

in recent years from increased campetition as other groups have taken up the occupation,

The majority Muslim population Is then divided Into four categories, Identified here In
terms of the amount of land owned, yet at the same time reflecting distinctions initially drawn

by the people of the community themselves,
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TABLE IV:1: OWNERSHIP OF FUEL PRODUCING ASSETS BY SOCIAL CATEGORIES

HINDU MUSLIMS

Fishermen Landless Poor Medium Rich
Land holding N.A. 0.00 - 0.30 - 0.95 - above
(Acres) 0.29 0.94 2.00 2.00
% of families 16 29 22 16 16
No. of assets owned
- Land 1 2 17 25 55
- Trees 1 8 6 7 79
- Cattle 0 8 29 20 43

N.A. Not applicable

Totals may not add up to 100 due to rounding

(Source: Adapted from Briscoe p. 629).
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The small group of "rich" households enjoy a disproportionate share of village resources,
Although they comprise only 16§ of the total number of households, they own over half of the
land, almost four-fifths of the trees, and a llttie less than half of all the cattle. They are
identified by the fact that they own two acres of land or more (indlicating that rich is a refa-

tive rather than an absolute term),

Immediately below them are the middle category, with between 0,35 on two acres of land, who
also comprise 168 of the total number of households; and the rather more numerous poor land-
owners, with 0,3 to 0,94 acres, Apart from their smaller land holdings these groups may be dis-
tinguished from the rich by their ownership of a far smal ler percentage of trees and a substanti-
ally smaller relative proportion of cattle, Beneath them come the landless who, with 29% of the
population, are much larger than any other group, yet who enjoy hardly any contro! at all over

any of the major categorles of assets under conslideration here,

wWhile vestiges of the system of traditional rights and obligations between groups still re-
main, relations are now of a more narrowly economic nature than In the past. Little land is gi-
ven out in sharecrop, and where fabour Is hired, this wlil generally be for a cash wage, and on a
day by day basis, In other words, the relatively wel| off no longer regard themselves as being
obliged to underwrite the security of those without resources as they once did; and the position
of members of the poorer groups has become more precarious as a result, although this has to be
offset to some extent against increased employment opportunities outside the village in factories

and other occupations,

Before asking how soclal differences and changes have Influenced access to fuel, It wiil be

useful to comment briefly on the system of classification which Brlscoes uses, The Muslim popu~

tation Is divided along class |ines according to control of land as the primary means of produc-

tion, The Hindus, as a separate cultural and occupatlonal category, cannot however, be fitted

neatly within the same framework, and as a result we have referred here to "groups" and not clas-

ses as such,

Although selecting soclal groups which conform to local perceptions of relative position,
and thus ensuring that the form of stratification selected corresponds more closely to socla
reality than would normally be the case, the methods employed nevertheless ileave Briscoe open to

criticism on certain grounds, In the first place, no account Is taken of relative household size
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and composition in assigning households to classes, This almost inevitably means that relatively
targe households will tend to recelve higher ranking than their per capita resource avallability
would warrant, with the opposite applying in the case of relatively small households, Secondly,
the exclusive reliance upon land as a criterion may lead to misleading results under certain cir-
cumstances, Flgures presented by Briscoe, for example,” suggest that some "poor" househoids
seem to own rather more cattle than those classiflied above them, Thirdly, the existence of earn-
ing opportunities outside of the village In factories for some of the landless households wil |
almost Inevitably place them in a far stronger position than those from the same agrarian catego-
ry who do not enjoy access; and this too might ideally have been taken into account, Finally,
the choice of landholding size intervals as a means of dlifferentiating households is inevitably
somewhat arbitary, and fails to convey any clear sense of the types of economic and social rela-

tlons in which each category engages,
(iv) Access to fuel

A direct consequence of this system of unequal access to land and other resources is that
decisions about cropping patterns and related matters which influence the availability of fuel
enjoyed by the population as a whole, are taken by a small minority in accordance with what they
regard as being in their own best interests, This factor Interacts with the seasonal pattern of
agricultural activities (summarized in Figure 1V:2 below) and the various preferences which peo~

ple have as regards different types of fuel; to lead to a highly diversified pattern of consump-

tion,

In the case of the rich households, the amount of land owned is more than sufficient to sa-
tisfy ail fuel needs, In the six months preceeding the amon harvest in November, residues fram
the various crops grown during the winter season are used and suppiemented by high quality wood
fuel from trees grown specifically for fuel purposes, After the amon harvest the pattern changes
with fuel being obtained from grain husks, tender straw and gafhered’coarse straw, supplemented
by smat ler amounf§ of doinshah, Since husks and tender straw are already available for use as
fuel in the homestead as a result of having been carried there for post harvest processing, only
coarse straw and hara need to be collected as fuels; and only a part of the total amount of these

residues grown on the land of the rich s actually used by them, (See Table below Figure IV:3),

1% bid p, 629,
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Figure 2
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The position of the medlum class of households s only marginally different from that of
the rich, The smaller amounts of land owned mean that rather smaller quantities of residues are
directiy available in the homestead after the amon harvest, Consequently, much more coarse straw

and doinshah has to be gathered, but consumption patterns in the period preceeding the harvest

appear largely the same,

The amount of coarse straw used by the poorest landholders as fue! exceeds other crop resi-
dues from the first time, although the proportlon of coarse straw consumed by this class is smal-
ler than in the case of the medium householders, reflecting the smal ler amount of land owned In
this instance., In addition to having to collect most of the residues to be used as fuel, this
means that the poor also have to spend substantial amounts of time scavenging for twlgs and small
branches, particularly in the period before ‘fhe_z_a_r_n_gn_harves'l'. This inferior form of fuel, which

Is hardly used at all by the more wealthy, accounts for nearly one-third of all consumption by

this class,



Figure 1V: 3

SOURCES OF FUEL AND ACCESS BY SOCIAL CLASS IN A BANGLADESH VILLAGE
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The Mus!im landless, with little or no direct access to crop residues of their own, are for-
ced to pursue rather different strategies, They rely very heavlly upon coarse straw fram the
land of others which must elther be pilfered or collected with the permisslon of land owners who
have surpluses which they do not require for their own use. A certaln amount of doinshah Is also
used, since, although this Is a falriy highly valued fuel, It is almost Impossible to prevent its
removal by those who need It, This means that the landless are able to manage reasonably well
during the perlod after the amon harvest, but the lack of surplus residues during the earlilier
period, forces them to rely upon gathered twlgs, supplemented by poor quality water haycinth and

bamboo, which mainly has to be obtained from locatlons well removed from the vil |age Itself,

The difficulties experienced by the Hindu fishing households are more extreme, In additlon
to not having land of thelr own, they also lack the Iindirect access to resldues and other sources
which the fandless Muslims enjoy as a result of thelr relations with richer villagers, All of
the surplus coarse straw In the vliilage goes to the Muslim poor, and Hindus are not allowed to
gather twigs from the land of richer Muslims, They cannot even use water hyacinth since this
requlres considerable space to dry, and unlike their Mus!im counterparts, they lack access elther
to the shared homestead tand of richer relations, or to village paths and open spaces, They have
to obtain straw from distant unprotected flelds outside the main village boundaries, which Is in-
evitably a much more time consuming process., Alternatively, they rely heavily upon the collec-
tion of bamboo and wood from the river area where they fish, This, however, Is only avallable at
certain times of the year, and unlike any other group, the Hindus are therefore forced to pur-

chase a substantial portion of the fuel they require,

In summary, the wealthlest households consume only good quality tuel and have to devote very
little labour time speclifically to its collectlion., As landholdings become smaller, more time has
to be devoted to this task, and poorer quality fuels have to be relled upon to an Increasing ex-
tent., The poorest landhoiders have to rely to some extent upon the good will of wealthler villa-
ges to allow them access to fuel, For those who are landless, thls dependence beccmes abso!ute,
and the tendency towards Increasing col lection time and Increasing reliance upon Inferior fuels
contlinues, The Hindus, with no access to vilage resources, are In the worst position of all,
They bear the brunt of growing aggregate shortages by having to search further and further afleid

fo refuel, as well as having to purchase a portion of their requlirements,
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(1v) Change in consumptlion and supply

So far, the case Illustrate the very great dlfference In types of fuel consumption which can
arise and the way In which these can be located In dlfferential access o means of production,
and the types of soclal relationships and patterns of distribution which follow from this, This
establishes the Important pricliple, very frequently overlooked In the rural energy |lterature,
that fuel avallablilty and use cannot be adequately investigated as if In within a closed sys-
tem; but rather should be explored In consliderably broader contexts., Brlscoe's analysls, how-
ever, does not stop at this polnt, but also goes on to show how the present patterns of fuel use
have reflected demographlic pressure on resources and the transformation of social relatlons
through time; and to ask how a further working out of these procesess might effect the fuel situ-

ation In future,

A sltuation Is outlined where population has virtually quadrupled during the last century
and where virtually all forest, fallow and pasture land have been elliminated, in an attempt to
satisty the greatly increased need for food, Cropping patterns have only altered slightly, with
some switching towards food crops, but ylelds have declined under the pressure of more Intenslve
cultivation practices and the Inabl!iity of farmers to replace exhausted soll nutrients. The net
food surpius of a hundred years ago had been transformed by the 1940's +o a position of bare
sel f-sufficlency, culminating In a situation where less than half of the food which Is now con-

sumed can actually be grown on the communities' land,

This growlng shortage of food has been followed, at one remove, by paralle! shortages of fu-
el and fodder, Llke food, both were sald to be avallable In abundant supply during the earlier
per lod, but Increasing population now means that only about three quarters of fuel consumption
can be satisfled from village crop land, Fodder requlirements, on the other hand, can still be
met, but growing competition with fuel for the same materlals has meant that Inferlor sources now

have to be relled upon,

All of these changes have been accompanied by a quite radlcal transformation in the compos |-
tlon of village soclety, and in the relations between the groups of which It Is made up, The
number of f{andless households Is now far greater than |t ever was In the past, and thls has gone
hand In hand with a breakdown In the former system of patron-client relations, whereby those with
land found that It could most easlly be managed on the basls of varlous forms of share-croping
arrangement, or through entering Into long term relationships with thelr hired labour, Such

arrangements, which of fered reasonable secur |ty to those wlthout resources of
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thelir own, have now been dispiaced by relations of a more economic kind, where people are hired,

as and when they are needed, for a cash wage,

The change in social relations and the general reduction in ievels per capita resource
availabllity, have had a marked effect upon access to fuel. Formerly, those without jand were
free to use the surplus of the land which would otherwise have gone to waste, and these being so
substantiai, nobody experlenced any difficuity In obtaining fuel, But now, as we have seen, most
surpiuses have disappeared, and that which remains in coarse straw is sufficient to supply only a
part of the requirements of landless househol!ds, The poor and the landless have been left with
no alternative but to switch to inferior fueis; and matters have been made even worse by the ten-
dency of richer groups to now use materfals for fuel which wouid previousiy have been availabie

as fodder,

The Hindus have suffered worst of all In the course of these developments, As more Musiims
have become landless they have started to enter into competition with Hindus for an ever dimin-
ishing catch of fish, At the same time Hindus have been virtualiy exciuded from access to vil-

lage fuels, and are now even being piaced under pressure to remove themseives entirely from the

community,

(v) The future

The prospects for the future are mixed, The introduction of flood protection and Irrigation
schemes wil! make It possibie to substitute high yielding varieties (HYV's) for the deep water
paddy which is grown at present, This will lead to an increase in agregate food production, but
most, If not all of, the benefit of this will be enjoyed by the relatively better-of f viilagers,
As far as they are concerned, the extra food obtained wili easily outweigh the cost of reduced
residue availability with HYV's, since they are already producing more than enough fue! for their
own immediate needs, The overall effect, however, is iikely to be quite serlious as the camunity

as a whole is projected into a situation of far greater fuel and fodder shortage,

This will occur at the same time as there are further Increases in landlessness; and
together with the tendency for migrant iabour to start to compete with locai people for employ-
ment, this wili lead to a further marginalization of the poor, The first stage wili probebly see
them being pushed into the position now occupied by the Hindus, where they wiil be virtuaily

excluded from all access to village resources, and forced both to spend more time
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gathering inferior fue!, and to spend a growing percentage of their incomes on firewood (thus
further reducing their capacity to purchase food). Uitimately, they may, like the Hindus before

them, be faced by the prospect of being driven from thelr homes,

This investigation of the soclal dynamics of energy availability and use reinforces the
points made earlier about the inseparability of questions related to fue! from those governing
matters of resource allocation as a whole, It demonstrates not only that the ef fects of aggre—
gate fuel shortage are likely to be unevenly distributed, but also that behind any apparent fuel
problem is likely to lie a more general problem of proverty, In seeking to make the nature of
this connection expllicit, the rural energy survey can help to pave the way towards a more inform-
ed consideration of the various possibliities for ameliorative action, These will not necessari-
ly exclude rather narrowly technical responses but it is almost inevitable that the heavy
rellance upon such solutions which have become the halimark of most of the energy literature,

will need to be challenged when questions of political econcmy are taken into account,

(b) Case Il: Fuel avaliabllity, women's work and household nutrition in Highland Peru

Although a number of studies refer In passing to the particular relationship between fuel
avallabiiity and women's work, it is very difficult to find examples which deal comprehensively
with the range of questions discussed in the previous section, Skar's study in Highland Peru
provides a notable exception to this rule.‘5 Based on three months! fieldwork carried out in
the economically backward Apurimac valley during the early part of 1981, it presents a series of
detalled case studies of individual women that il lustrate the relationship between fuel avail-
ability, women's work and family nutritlon in three contrasting locations, The first is the cen-
tralized village of Huancarama which is located on the valley floor; the second, the agrarian co-

operative at Pincos; and the third is the dispersed village of Matapugulo on the higher slopes.

15
See Skar, S,L. Fuel Availability, Nutrition and Women's Work in Highland Peru, International

Labour Organisation, Geneva, mimeographed, World Employment Programme Research Working Paper;

restricted,
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(1) Methods

Time was divided equally between the three locations, with one month being spent on each,
The original Intention was to take ten women In each case - purposely selected to represent the
range of social and economic conditlons encountered - but in practise this only proved possible
in two locations, with only eight women being found who would co-operate in the third, With the
help of two assistants, each woman chosen In two of the locations was visited every day during

the month, and every day for two weeks in the third,

Questionnaires and physical measurements were used to gather falrly systematic data on the
quantity of fuel used, the time spent In the preparations of meals, and the types of food consum-
ed, The author also participated In the gathering of fuel and other aspects of community |ife,
relying heaviy upon this and other relatively unstructured forms of research in order to assemble

the information which she required,

For the sake of brevity, only the results of the enquiries conducted In Huancarama and
Matappuquio wilil be considered here, The major theme to be explored will be the contrasts In the
relationship between fuel and women's work arising from differences In geography, settlement pat-
tern, land tenure and culture between the two places; but we shall also be concerned with the way

In which varlations arise within communities, and with the Implications of this for changes in

fuel avallability,
(1 1) Huancarama

Huancarama is a centrallzed village community with a population of about 1,300, it Is con-
nected to the rest of the department In which It Is located by a rudimentary road system, and
serves the surrounding area as an administrative and trading centre, Most of the population
would regard themselves as Mistis, which means that, by comparison with other groups living In

the area, they are both relatively highly educated, and relatively highly involved in the cash

economy,

Almost every household Is Involved In some agricultual actlivities, Everybody owns at least
a limited amount of land In the area Iimmediately surrounding the village, on which an irrligated
corn crop Is cultivated; and many village members also have access to communal lands higher up
the valley where potatoes can be grown, In addition, some householids have their own pasture
lands, but there are no cammunal lands upon which poorer members can forage for fuel, Livestock,

ranglng from chicken and duck, through plgs fo cows and horses, also play an Important part In
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the productlon system; and there are opportunitles for non-agricultural employment In trading, in
smal! scale enterprises such as restuarants and bakeries, and In varlous administrative, clerical

and professional capacltles,

Although the vilage has fo some extent been assimilated to metropolltan Spanish culture,
which tends to confine women mainly to the home, the persistance of a largly subsistence agricul-
ture and of the traditional values with which this has been assoclated, means that men and women
share responsibllity for cultivation, tending animals and related activities, A rigld gender
division of labour is only observed with regard to cooking, which remains an exciusiveiy female

form of work,.

The fuel used In cooking, as well as In more specialized activitles such as baklng, or brew-
Ing beer, is predominantiy eucalyptus, This is grown on privately owned land around the bounda-
ries of some of the Irrigated corn fields, and about half of the households are able to secure
all of the wood which they require from their own supplies, Others have either to purchase wood
locally from those who have a surplus, or from the inhabitants of outlying conmunities who come
to the vililage in order to obtaln provisions, There is also a IImited amount of foraging on pri-
vate land for smaller branches, although there is now a tendency for owners to guard their fuel
resources more carefully now than in the past, A relatively sma!l amount of kerosene may also be

used as cooking fuel by certaln households.

There are certaln broad similarities linking the types of fuel used, the cooklng practices
engaged In, and the types of work performed by all of the women in the community, Most Impor-
tantly, fue! of good quallty is reasonably easy fo obtain, Access to cash means that It is
general ly possible to purchase at least some foods and thus to choose alternatives which require
relatively lIttle cooking when fuel is short, Lastly, involvement in other activitles both with-
In and beyond the home can normally be maintalned at a level where a substantlal amount of time
may be devoted to cooking, The combined availability of food, fue! and time help to bring about
a situation In most households where women cook three meals each day, and where each meal may
consist of more than one course, But at the same time, we have seen that there are varlations in
access to land and fuel, and that households engage in a range of non-agricultural activities.
Together with other factors, this can lead to quite substantial differences between the ways in
which Individual women allocate their time, and In the standards of nutrition which they and

their households enjoy, Some of the most Important of these differences may now be explored,


scormier
Sticky Note
None set by scormier

scormier
Sticky Note
MigrationNone set by scormier

scormier
Sticky Note
Unmarked set by scormier

scormier
Sticky Note
None set by scormier

scormier
Sticky Note
MigrationNone set by scormier

scormier
Sticky Note
Unmarked set by scormier


- 98 -

There are variations which arise as a result of class, access to resources and the types of
occupations 1n which women engage. Some women belong to households which have their own trees,
and this places them 1n a relatively favourable position. Skar cites one example where all
annual fuel needs can be satisfied for as little as $12 (the amount which it costs to hire labour
to cut down and chop up the wood); and a number of consequences follow from this. The woman in
question does not have to spend any time gathering fuel, and is in addition left with disposable
income which can go towards the purchase of food, and the general easing of the burden of domes-
tic work. As such, it 1s a relatively easy matter for her to conform to the nutritional norms
described earlier. The same applies to women such as teachers who have their own cash incomes
and are able either to purchase time-saving kerosene as fuel or, 1n effect, by the labour time of

other women by paying for their families to eat in restaurants.

Others, without such ready access to fuel or cash, find themselves in much more difficult
positions, which can often be made worse still by limited access to pasture land, and the
accordant need to spend more time tending to larger livestock. An instance 1s cited of a woman
who has insufficient land on which to grow fuel and has to purchase virtually her entire require-
ment at a cost which may be as much as $45 per year; or almost four times the expenditure incurr-
ed by the relatively well-off household mentioned earlier. Raising amounts of this kind can
present severe difficulties for those who only enjoy small cash incomes; and fuel price infla-
tion, though running at a lower rate than the increase in wages, also creates problems for these
people. Foraging for fuel is a possibility but the restrictions imposed by landowners makes this
increasingly difficult, and under the best circumstances, it is a time consuming activity which
reduces the periods available for other types of work., These kinds of factors operate to bring
about a situation where a minority of the women in the village are forced to cook less often, and
to cook legs at each meal than others; and where relatively poor levels of nutrition go hand in

hand with comparatively heavy work burdens.

A second set of differences cut across those which occur in relation to economic status and
occupation. These revolve around household size and composition, and break down into two major
elements. On the one hand, there are variations. in the number of other people for whom a woman
has to cater for. This inevitably influences the duration of cooking time and/or the amounts of
food prepared, and hence the overall pattern of activities. On the other hand, there will be

differences in the number of women available within a household to share the work. This 1s
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important not only in influencing the size of the burden which the individual must bear, but also
in determining the extent to which it is possible for tabour to be divided; a central considera-

tion where a muitiplicity of tasks have to be performed both within and beyond the family home,

The two sets of factors that have been outlined interact to crate a diversity of individual
situations; notwithstanding, fuel Is reasonably readily available for most women, and those
experlencing difficulties in maintaining ideal patterns of cooking and nutrition are the
exception rather than the rule. The situation is very different when we turn to the second com-

munity,

(111) Matapuqulio

Matapuquio is located on the valley slopes at a higher altitude than Huancarama, |t is made
up of 218 households with homesteads scattered among individual maize fields, It has no reccgni-
zable market or other centre, and is only connected by path to the valley floor., The population
Is Indian, and strong elements of the traditional culture based on subsistence agriculture and
collective labour remain; although this is now beginning to be undermined by the incursion of the

cash economy,

The village Is divided into upper and lower sectlions, which differ to some extent with re-
gard to land tenure and occupation, Irrigated maize is the most important crop in both
Instances, and this is grown on land which belongs to the commun ity and cannot be alienated fraom
it. Both upper and lower villagers also grow potatoes hligher up the valley side, but only the
former own the land upon which this activity is carried out, The latter are obliged to cultivate
on land which Is not their own, acording to an arrangement which will be discussed shortly, All
vil lagers also keep cattle and sheep, to produce cheese and milk, but neither the upper nor the

lower villagers own the pasture lands on which they graze their |ivestock,

At]l of the land surrounding the vil lage, but lying outside of its boundaries, was formerly
the legal property of large haciendas centred on the valley floor; although in the Indian tra
dition villagers held rights to access to it, As a part of an uneasy process of accommodatlion
between these conflicting systems, iower villages had been partial ly drawn into the haclenda sys-
tem, suppiying labour to it in return for the use of land upon which to grow potatoes and pas-

ture their animals, The land used by upper villagers for pasture, on the other hand, was so
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high up the valley side and so dlfficult to control, as to be of IIttle Interest to the hacienda
owners, Villagers were therefore able fto use it without having to provide anything In return,

and thus managed to sustaln a much more self-sufficient existence than those Ilving lower down,

Two factors have served to modify this state of affairs In recent years, although signifi-
cant distinctlons between the two parts of the village remain, There has been the gradual incur-
slon of a cash economy, which has encouraged members of both upper and lower sectlons to engage
increasingly in wage labour; although the upper section still malntalns a high degree of self-
sufficiency, The next, and far more fundamental factor, |Is the land reform leglislation enacted
in 1974, which did away with the haciendas and reallocated to the land which they had formerly

controlled to co-operatives which viltagers could Join,

This proved more popuiar with the inhabltants of the lower sectlon vlillages who suffered
more from a shortage of land, and men from the majority of households joined, Some, however,
chose to remain outside since the co-operative was too firmly associated in thelr minds with the
haclenda which had preceded it. In the upper section of the village only a minorlty of house-
holds chose to take advantage, since people here were in a better position to manage wlith the re-
source they already had, Those who did not become members were able to work for the co-operative

fran time to time in order to raise cash for specific purposes,

The people who did Join were able to enjoy reasonable access to the types of land which they
had previously used for grazing thelr |ivestock under the haclenda system, For the others, the
sltuation remalned difficult, with their relationship with the cooperative coming to resemble
that experienced earllier with the hacienda: the important difference belng that it was often
now members of thelir own community with whom they were entering into conflict, (Thls was not al-
ways the case since not al! of the former hacienda lands used by viliage members were taken over
by the co-operative which people from thelr community were able to Join,) Indeed, in recent
years, there has been growing evidence to suggest that the new conflicts are becoming more
Intense than those which existed before., Struggling co-operatives have started policing grazing
lands more closely wlth the objective of extracting the additional labour from villagers which
they requlire in order to survive, The process of regulation has begun to extend as far as the

higher slopes which members of the upper sectlon have traditionally used without any Inter-

ference,
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The system of land tenure and the fairly complicated |inks between cammun ity and co-opera-
+ive have exercised an important Influence upon the gender division of labour, as well as to the
pattern of fuel use, As far as the former Is concerned, the situation In certain respects resem-
bles that reported earlier in relation to Huancarama; yet differing from it quite fundamentally
In other ways., Once again women have legal rights over land and other property, and once again -
with the axception of cooking, which remains the exclusive preserve of women -~ men and women both
participate in the full range of subsistence agriculture activities, Here, however, the simi-
larlty ends, The distance between fields of different kinds tend to be far greater, and the lack
of good pasture land near homesteads means that both crop production and animal husbandry are
more time consuming activities on the valley side, This Inevitably influences the way in which
women al locate time between activitles performed in and outside the home, Even more fundamental-
ly, the fact that men may be away working at the co-operative for as many as two weeks in four,
means that women must of ten take the sole responsibiiity for recultivating crops and tending ani-
mals, while at the same time having to attend *o a range of other tasks Including cooking,

collecting water, looking after children and gathering fuel.’6

There are further differences with regard to the availabiiity of fuel, The shortage of
water In Matapuquio means that all lirrigated land must be devoted to maize production and no
space can be spared for the planting of trees, Consequently, except during harvest times, when
the pressure of work forces people to use inferlor crop residues, all fuel must either be gather-
ed or purchased, Villagers from the upper section rely mainly on kindling and dung which they
collect from high pasture and mountain side areas, Material gathered from these sources account
for about 75% of total consumption, with the remaining 25% being purchased from the co-operative
and other sources lower down the valley, These are then hauled to the upper section by returning
workers, In the case of the lower section, where access to land Is more restricted, but cash in-
comes greater, the proportions are reversed, with about 60% of fuel being purchased and about 40%
gathered, But as time goes by, and co-operatives seek to requiate more strictly the use of all
of the land to which they have tlitle, gathering, which goes hand in hand with pasturing of ani-

mals, seems Ilikely to become more and more difficuit for members of both parts of

16506 Skar, S,L, Fuel Availabiiity, Nutrition and Women's Work In Highland Peru, International

Labour Organisation, Geneva, mimeographed, World Employment Programme Research Working Paper;

restricted,
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the community, and particularly so for the women who are solely responsible for this activity

when the men are absent.

The unavailability of good quality fuels within the area of the village, and the difficulty
and expense of transporting it up the side of the valley from areas where it is in more abundant
supply, mean that levels of consumption are low in Matappuquio. In the upper section a household
consumes on average only 124 kgs of wood fuels per year and in the lower section only 135 kgs.,
compared. with 687 kgs. in Huancarame. But at the same time, the much lower cash incomes of the
Matapuquios mean that they are much less able to purchase food, and must therefore rely upon
stored foods which they have produced themselves; and which require more fuel to prepare than
those cooked fresh. This set of factors, together with those discussed earlier regarding women
and time use contribute to a situation where only two cooked meals can be prepared per day, and

where the number of courses consumed at each meal must be kept to a minimum,

Differences in land tenure, settlement pattern, physical environment and fuel availability
all play their part in influencing the way in which women in particular must allocate their time;
with the result that Matapuuio women, as a whole, are placed in a position which is quite dis-

tinct from that enjoyed by those in Huancarama.

Important differences also exist within the valley side community. These are most
pronounced in the lower section, where two distinct situations are of particular significance.
The more important is the question of access to fuel. Women whose husbands are co-operative mem-
bers enjoy reasonable access to good quality fuel. Although 1t 1s difficult to haul to the
village and absorbs a substantial proportion of small incomes, this reduces some of the pressure
on women to gather fuel. Those not enjoying such access, on the other hand, must devote much
more time to collection, and must constantly run the risk of being apprehended and punished by

those on whose land they forage without permission.

The second difference, which appeared in Huancarama, but which is of much greater signifi-
cance 1n Matapuquio, concerns women who are in a position to share and divide their labour with
others, and those who are not. The latter are particularly disadvantaged in the circumstances of
the valley slopes which, as we have seen, impose many conflicting demands upon a woman's time,
which can become virtually impossible to reconcile without the support of others. The harshness
of the environment means that the aged and physically weak suffer particularly severly if placed

in this position.
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(iv) Conclusion

The case has served to demonstrate in a concrete fashion some of the genral and more
abstract points raised earlier. It has illustrated that there will nearly always be an important
connection between the availability of fuel, the way in which women allocate their time and the
kinds of lives they lead; all of which will never be apparent where the household 1s treated as a

category that does not need to be opened up and explored further.

It has also shown that the nature of this connection is not of importance only for women as
a distinct interest group, but also that through the influence which it exerts upon them, it can
exercise a profound effect upon the effect upon the activities and livelihoods of all household
members. At the same time, the danger of treating women as a unitary category has been demon-
strated, by indicating how the nature of the connection is subject to very substantial variation
given particular environmental conditions, access to resources, and the size and composition of
the domestic unit. Finally, the case has served to re-emphasize a theme emerging in relation to
the Bangladesh village, namely, the inseparability of particular forms of social differentiation

from more general structures governing the control and allocation of resources within a society.

(c) Broader issues of political economy: fuel, land use and the transformation of rural

commmities

The final case study explores the evolution of fuel availability and use against the back-
ground of changing patterns of land exploitation and desertification in an area of the Sudan, and
raises, in a different geographical context, a number of issues already explored earlier in the
chapter, Once again it 1s made apparent here that fuel availability must be seen a function
of the relationship between production in general and the environment in which it takes place;

and that an understanding of the principles governing the ownership and control of land and rela-
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ted resources is of critical importance, The superiority of approaches which do not confine
themselves to a purely static perspective, but seek to explain availability and use of fuel as

the outcome of processes working themselves out through time, is also once again demonstrated.

But the study also breaks new ground in showing how factors operating at broader levels can
bring an important influence to bear upon loqal fuel situations, In this respect, it provides a
particularly good illustration of the Impact of urbanization upon rural areas, as well as
throwing cons iderable |ight on market operations and the more or less direct means by which these
affect the ways in which fuel is obtained and used., The study is based on seven months fleldwork
in 1976/7 carried out by Digernes in and around Bara, a small town in an area of the semi-arid

Sudan in which desertiflication had become a serious problem,

(1) Methods

Assisted by a small research team, with whom she worked closely, Digernes carried out
interviews with 137 town women, This represented a ten per cent sample drawn from the loca! list
of rate payers, and sub-divided into three broad income groups. FEach of these informants was
visited once and asked a small number of standard questions about the energy sources used in
households, how and where fuel was obtained, the kinds of trees used for wood and charcoal, the
amounts used and prices, and changes taking place in any of these respects durling the preceding
ten years. Glven the smal! number of questions to be administered, time was also available on
these occaslons for more informal discussions with respondents and their frilends and relations,
In the villages surrounding Bara which supplied the town with fuel, a series of less structured
Iinterviews were also carried out about the way in which this process worked, as wel | as about the
operation of the land tenure system, Further information on the trade in firewood was gathered
fraom sol lers as they went about thelr business; and a serfes of other sources of information,

including aerial photographs which indicated the growing trend towards desertification, were also

drawn upon,
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(ii) Economic activities

At the time of the research study, Bara had a population of some 11,000, It had first been
established as a trading centre In the 19th century, at a location where a good aqul fer lay close
to the surface and water could easily be extracted, Trade, however, had dimInished consliderably
since the 1960's, with the Installation of a new rallway line some distance away., As a result,
the town came to depend to an Increasing extent upon irrigated, commercial vegetable production,
carried out In the immediate surrounding area of land, Both the trading activities which
remained (mainly sesame and gum), and the irrigated agriculture, were malnly controlled by the

Danagla, who were the original settiers In Bara,

A second group, the Gumayna, were also traders originaliy, but gradually abandoned this
activity and became more heavily involved in rainfed agriculture in areas further fram the town,
A rotational system was followed which started with the planting of acacia senega! seeds for gum
production, and the cuitivation of a combination of cash and subsistence crops in the intervening
years, The crops would continue to be grown over a four to five year period until yields started
to deciine, and the land then left unused until about the seventh year when the acacia could be
tapped for gum, This, in turn, would continue for a further seven to ten years, after which time
the trees wouid be cut down and burnt to make charcoal, and the rest of the land cleared to

restart the cycle,

Each househo!d whose ancestors were among the earlier settiers, had three to four plots of
land. In the past, when the population of the town had been smaller, this Ileft certain
potential ly cultivabie areas unused and these were under the control of town leaders, who would

from time to time allocate them to more recent arrivals under arrangements which permitted
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cultivation, but not tapping gum, From the strictly legal point of view, these gum tapping
rights should have reverted to the community as a whole, but the practice actually adopted was

for leaders to extract fees or rents from tappers which they would then retalin for their own

private use,

Cultivated, or potentiaily cultivable land around Bara, under the trusteeship of local
leaders, was classified as reglstered and similar areas of land could be found around the
viitages surrounding Bara, All other land was regarded as unregistered, with ownership rights
vested in the government, Access to land falling within this category was not limited to any
particular groups, and it was used for grazing both by local inhabitants and by passing nomadic
herdsmen, However, with the development of the gum Industry In the 19th century, early settlers
in Bara were able to establish property rights over acacia trees growing on this land, which they

then either rented out, or had tapped for them by hired labourers,

As had already been noted, this system of land exploitation was associated with a pattern of

fuel! use which was dominated by charcoal, But certain amounts of firewood were also gathered

from areas close to the town, More recently, richer households in particular, have been using a

cons iderable amount of kerosene for cooking and refrigeration, as well as for |ighting,

(111) Desertification and the changing supply of fuel

This describes the situation which obtailned some twenty years ago, in the period prior to
the onset of rapid desertification, We may now turn to this process itself, the consequences
which followed from it, and the way in which these combined with other factors to bring about

qul te fundamental changes In the use of {and, the occupational structure of the population, and

the availtabillty of fuel,

The Immediate cause of the desertification experienced In the area during recent years may
be located in the period of drought from 1968 through the mid-1970's, but this did no more than

bring to a head a crisis which has been developing over a period of years, The flrst important
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element was the steady build up of livestock populations on unregistered land following the
Introduction of Improved forms of treatment for diseases, Together with a growing tendency
towards speclalization In particular subsets of the available vegetation on which they depended,
a situation developed where certain types of plants were being eliminated, and where the carrying

capacity of grazing land as a whole was being slowly undermined,

The second contributing factor involved the working out of a similar process on cultivated
registered land, Increasing human population and the growing need for food and income which
inevitably followed, Initially led to a situation where all avallable land was brought under
cuitivation; and subsequently, to the length of the rotational cycle being progressiveiy reduced
by half, An inevitable consequence was a reduction in soil fertility, culminating eventually iIn
the abandoning of certain plants, where it was found that no further cultivation could be
sustained after the completion of shortened cycles, At the same time, this tendency towards
shorter cycles and declining soil fertillty was being reinforced by the denlal of gum tapping
rights to more recently established settiers. They were left with no optlion but to cut down gum
trees and re-establish crops at the earllest possible opportunity in order to sustain thelr

llvellhood,

Against a background of growing pressure on land resources, the ef fect of the drought was tfo
dramatically reduce the number of animals and people that the environment could support, Nomadic
herders suffered heavy |ivestock losses, and were In many instances forced to give up thelr
traditional way of Iife and settle either on the edge of Bara Itself, or around the surrounding
vitlages, At the same time, many vil lagers found that they were no longer able to survive on
rainfed agriculture, and also moved to Bara In search of new opportunities, The outcome was a
rapid increase In the population of the town, a heavy concentration of people who, though able to
secure some employment In the vegetable gardens, were also desperate for other ways of earning a
living. It also signified a greatly increased demand for fuel from an environment now only

capable of sustaining lower levels of productivity than had previously been the case,

A possible solution to the problem of Increasd fuel demand at this time of reduced
avallability would have been to have switched from wood and charcoal fo a far more intensive use
of kerosene, Thls, however was ruled out by the price Increases of the early 1970's, which may
actual ly have been responsible for some substitution into blomass fuel, Given the lack of
alternatives, the inevitable consequence of Increased demand was a progressive clearing of trees

from the area adjoining the town, creating a ring of land virtually denuded of all vegetation
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around it, which grew progressively larger as time passed, Those wlthout land of their own took
to cutting younger and younger trees from unregistered land, and few steps were taken to prewent
this since a collapse in world demand for gum had left the owners of trees with a reduced
incentive to protect them, Town and village people with access to registered land in turn
responded to lower gum prices and greater fuel needs by further reducing the length of the
agricultural cycle, thus Increasing the rate at which the soll became exhausted, The increase in
transport costs from the early 1970's onwards also had its effect, making trade and the
production of cash crops less attractive; encouraging a shift towards subsistence food

production, accompanied by the removal of trees from land in order to make space for other crops.

(iv) Conclusion

More than any other which has been conslidered so far, this case helps to demonstrate the
complexity of the Issues surrounding fuel, It is not merely a question of locating fuel In the
context of environment, production and social relations at the local level; although al! of these

things are important in their own right, Very often a much broader perspective Is also required.

Digernes! study provides such a perspective in two important respects, In the first place,
it shows how the development of Bara as an urban centre, and the factors which lie behind this,
not only have important consequences‘for the townspeople themselves, but extend far further to
influence the lives of the inhabitants of villages in an ever-growing surroundling area, In
showing how such relationships arise, and how they may be Investigated, the study opens up
areas which are rarely touched upon in the energy survey literature, but which seem likely to be

of conslderable significance in helping to explain many of the more severe cases of fuel shortage

arising In the rural Third Worlid,

Of possibly even greater significance, although emphasized rather less by the author, are
the more or less direct influences exerted by market forces, The decline in the world qum prices
was clearly an important contributory factor both in explaining the shortening of agricultural
cycles on registered land, and In setting In motion the process of desertification which would
lead subsequently +o a fuel and a more general crisis, Furthermore, once the process was
underway, it created a situation where trees on registered land were left unprotected, and where
unregulated and environmentally harmmful fuel extraction could take place, We have also seen how
the so-called "commercial energy crisis" made Itself felt in the form of increased kerosene

prices, which worked against the possibility of substitution from biomass fuels when they became
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scarce; and the way in which increasing transport costs discouraged cash cropping, and led
increasingly to the removal of trees in the course of the réfurn to subsistence food production,
Factors of this kind are llkely to be found at work wherever trade and exchange have developed
beyond the most rudimentary level; and through influencing the manner in which production is car-

ried out invariably also bear upon fuel availability,

Onty when the full range of influences are identified and the relations between them under-
stood, only, in other words, when questions relating to the social and economic contexts in which
fuel is embedded are explored, can a proper basis be lald for explaining why things are as they

are, and what therefore might be done to change them,
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CHAPTER V, STRATESIES FOR RURAL ENERGY SURVEYS

The previous three chapters have looked, In succession, at the problems raised by trying to
understand the consumption of fuel, the factors affecting its supply, and the economic and social
contexts within which fue! use take place, In each instance, it has also been possibie to
explore the various methods which might be used, and ‘o fook 1In passing at their relative

strengths and weaknesses,

We may now take stock of the major substantive issues which have been explored, Not all, of
course, may be relevant on every occasion, and the emphasis may change substantially according to
the particular energy problem under investigation, Nevertheless, what follows should serve as a
preliminary check=list which might usefully be employed in the planning stages of any plece of

rural energy work,

Together with the substantive scope of surveys, decisions also have to be taken about geo-
graphical coverage, and the way in which study communities are to be identified, The considera-

tions governing this secondary set of decisions are investigated in the next part of the chapter,

This leads directly to a consolidated examination of the types of methods which are avall-
able for energy survey work, and an attempt to indicate the range of choices existing in relation
to each possible major area of substantive concern, Finally, there is an opportunity to discuss
the different ways In which issues, locations and methods can be packaged together within overall
research approaches, In conclusion, the chapter outlines a series of genera! principles which

wit! be vital to the success of any rural energy research exercise,

1. SUBSTANT IVE ISSUES

Broadly following the sequence in which they have been discussed, the major research issues

arising out of rural energy surveys may be summarized as follows:
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A, Fuel Consumption

1-

Major parameters

a, wWhat are the different categories of production activity/fuel using institutions

(e.q., domestic consumption, home industry?)

b. What the speclfic processes within which fuel Iis used in each category (e.g.

within domestic: cooking, space heating?
C., What are the type(s) of fuel used in each process, distinguishing between general
categories (e,g. wood, residues), individual species, and parts of plant/tree?

Why are these particular fuels used?

d. What are the alternative uses (If any) to which fue! materials may be put?

2, Timings

wWhat is the distribution of each process through time (whether It occurs daily
throughout the year, or wlithin cycles of a seasonal or shorter duration: relation-

ship with broader cycles of production activity e.g. agriculture)?

wWhat is the nature of variations in types of fuel used at different points In time

for individual activities?

3, Quantities

How much fue! and energy are consumed by each process per unit of output (e,g, meals

of a certain size and composition per standard adult equivalent consumption unit: kg

of ftish or tobacco cures)?

How many units of output are produced and what Is the total consumption of fuel per

year?

What quantities of fue! materials are consumed for non-fuel uses per year?
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4. Variations

a., Do systematic variations arise In consumption by consumers within the same categories
(e.g., households by economic class, ethnic group)?
B. Fuel Supply

For each type of wood used:

Ce

On what types of land is it grown (e.g., private woodlot, fleld boundary, communal

forest land)?

How much land of each type do community members have access to (allowing for joint

access with other communities)?

what are average annual yields and total availtability (adjusted for moisture

content)?

For each residue used:

a,

What area is devoted to the cultivation of the crop from which it is derived?

In each instance, what are annual yields and total avallability (adjusted for mols-

ture content)?

When during the year is each residue available?

3, For each type of wood and/or residue, Is storage possible, and If so, are storage facili-

ties avallable?

4, For each type of wood and/or reslidue, what is the normal range withing which yields can

vary

on a year by year basis?

5, Are there types and parts of trees and residues which could potentially serve as fuels

but which are not used at present? |f so, determine levels of avallabllity and competing

end uses,
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6, How do aggregate levels of consumption and supply compare?

Factors determining access to fuel

1. General

A,

How Is the ownership/contro! of l|land and other major productive assets distributed

among the population?

b, What types of relationshlp arlse upon the basis of this distribution (e.g., between
landlords/tenants; landowners/hired labourers)? How extensive Is the practice of
self cultivation, and do systems exist for the exchange of pooling of labour? Are
other forms of economic cooperation between households in operation, and if so, what
Is their soclal basis? (Kinship, factions, etc,).

¢. Do other factors influence the distribution of Income and/or consumption opportuni-
ties (e,g.,, employment opportunities outside the village and/or of a professional
nature; control of trade and credits)?

2, Specitic

a., To what extent are fuels derived from private, or from publlic land? Where private
tand is the source, do ownership rights extend to the fuels themselves?

b. What principles govern the ways in which fuels are distributed between owners and
non-owners? Do market mechanlsms operate?

¢, How do the answers to the other questions In this section relate to differences

In labour expended in fuel collection and using activitles and/or relative expendi-

tures on fuel, and/or amounts and quallties of fuels consumed?

Fuel and the allocation of labour use

1. How are the tasks Involved in the gathering and use of fuel allocated between men and

women, How does the division practised with regard to the former relate to the
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availablility of tools and means of transportation, and the methods by which fuels are

extracted?

How do those involved allocate their time between these sets of activities; bearing in

mind seasonal variations In fuel| avallablliity, and the extent of other demands upon their

time?

How Is the responsibllity for fuel related tasks distributed between those involved with-

tn households; and do people engage In systems of inter<household labour exchange and

cooperation?

Are there any significant differences In any of these respects between households accord-

Ing to social class, age structure, and whether they are headed by men or women?

Changing patterns of consumption and supply

T. Symptoms

a, Are changes occurring in the types of fuel used, and the ways in which extraction

takes place (e.g., changes from dead to greenwood, or from older to younger trees)?

b, Are there corresponding changes in the supply of fuel (e.g., shortening in l!ength of

cycle under shifting cultivation, Increased distances travelled to gather fuel!)?

c, Is the way In which fuel Is collected changing (e.g., in terms of the time required,
or of who carries out the work)? Are there changes In the use of fuel (e.g., altered

duration or intensity of cooking, or amount of food prepared)?
d., Is fuel either becoming commercialized or increasing In cost?
What are the implications of the types of changes outlined for members of different clas-

ses, for the division of labour between men and women, and for other soclal categories

and groups (e.g., ethnic minorities, the aged)?
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3. Origins

What evidence Is there for the following, acting efther individually or in combination:

a. lncreasing demographic pressure on the fuel resource stock making itself felt either
directly, or Iindirectly, through encouraging shifts in land use, which themselves

affect the availabillty of fuel;

b. increasing pressure from animal populations; the incorporation of rural communities
within wider networks of economic transactions which affect the composition of
production, the allocation of land and other resources between alternative uses, the
relations between members, and through the mediation of all these factors, the avalil~-

ability of fuel;

c, the development of alternatlve end uses and end use systems entering into competition

with conventiona! uses for the same fue! materlals,

This listing of questions reflects the full range of issues which have been ralsad In the
preceding chapters. Later we shall l|ook again at the alternative means of providing answers
where these exist, and at how cholces between alternatives might be made. |t will also be neces~
sary to address the broader questions of whether it is either desirable or necessary for research
to concern [tself simultaneously with all of the general areas of concern which have been out-
lined; and of whether certain questions within particular areas might be regarded as having high-
er priority than others, These are matters which may be taken up in the later discussion of

overal! research strategy,

2, CHOICE OF COMMUNITY

Paral lel with the decisions which have to be taken about the substantive scope of a plece of
work, the researcher will also need to determine how wide a geographical area might be covered at
a given level of resources availability, Conversely, If geographic cowerage Is glven, then
decisions wil! have to be made about the number of communities which will need to be selected for
investigation, in order for the diversity of conditions arising to be reflected as accurately as
possible, Earlier chapters have dealt in passing with the types of differences in fuel avail-
ability and use which may arise from one place to another, but it will now be useful fo review

these In a more consollidated fashion,
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In the first place variations may arise for environmental reasons, Differences in levels of

rainfall or in soil type will affect the rate at which forestry resources regenerate after use,

as well as the types of crops which are grown and the quantities of residues available as fuel,
Enviromment can influence the demand for fuel, with the need for space heating becaming much

greater at higher altitudes and as one moves further from the equator,

Superimposed upon these physical differences will be variations in the patterns of human
settiement which are also. Ilkely to prove significant, Large communities are likely to obtain
and use fuel in ways that differ quite substantially from smaller ones; and patterns are also

likely to vary considerably between areas of higher and lower population density, We have also

seen how the density of animal populations can become a critical conslderation,

Over and above these simple demographic factors, account will also have to be taken of the
spatial distribution of different types of fuel using activities. These may include smal| scale
industries such as brick making, fish drying and tobacco curing which are likely to be confined
to a fairly small number of places, but which can have an important loca! influence upon fue!
supply and consumption patterns, Similariy, whether people prepare alcohol or not, or engage in
other particular domestic uses of fuel, will often be a function of the particular cultural group
to which they belong, and the tendency of people of similar backgrond to cluster around particu-

lar locations can again give rise to geographicai differences in consumption levels,

The compostion of fuel using actlvities will also vary significantly from one area to ano-
ther according to differences in levels of development, with advanced conmunities exhibiting a
tar greater diversity and far higher levels of aggregate demand than those where development has
proceeded less rapidly, Communications and the proximity of rural canmunities to larger urben
centres is also likely to be an important consideration, since relatively accessible iocations
are |ikeiy not only to exercise a greater demand for fuel in their own right but also to be sub-

Ject to campeting demands from larger centres to a far larger extent than those which are more

remote.

Finally, communities will differ from each other with regard to the degree of internat dif-
ferentiation which they exhibit, and hence in the extent to which fue! needs of various kinds
arise, This factor will also need to be considered in arriving at a decision about how many caom~

munities need to be studied, and which these shou!d be, |t should be noted in passing that it
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will also have implicatlons for the number of households which will need to be Interviewed in

each community,

in view of the large number of variables listed which might potentially affect fuel avalil-
abllity and consumption, the task of selecting representative communities may be made to appear
almost Impossibly complex, While not wishing to underestimate the difficulties - a subject to
which we shall return a |ittle later - the problems ralsed are in practice made less severe by
the tendency of many of the sets of vartables mentioned to hang together in ways which reduce the
overal | number of permutations arising. As the Peruvian case study demonstrated, accessibllity
tends to be associated with a relatively high degree of development, a relatively wide range of
fue! consuming activities, a relatively high degree of social differentiation, and a relatively
high degree of social differentiation, and a relatively favourable set of physical conditions,
This is a fairly familiar state of affairs in many, If not all societies, and even where it does
not obtain it is likely that other correspondences of a similar nature may be located without un-

due difficulty,

Even where these difficulties can be overcome, however, other problems wiil| remain, Select-
ing representative communities presupposes that we know what a conmunity is, and as Brokensha has
pointed ou1’,l this is often far from straightforward, with the administrative units in terms of
which previously available data is generally assembled, often not corresponding closely to social
realities on the ground, Over and above this is the problem that even where social boundaries
can be clearly demarcated, the unit lIdentified may stiil not represent the optimum level at which
to explore matters related to fuel, A situation might easily arise, where the members of a num-
ber of villages all collected wood from the same area of forest land; and where the interplay of
supply and consumption could only be adequately explored if enquiries were to be pitched at the
level of the overall cluster, and not of the individual unlt, Yet again, the case from the Sudan

Il lustrates that it may sometimes be desirable to cast the net wider still,

lBrokensha, D., and A,P, Castro, Methods of Fact Finding in FAO, 1983, (op cit) p, 88,
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3. CHOICE OF METHOD

The final set of choices which have to be made in designing a piece of rural energy research
concern the different methods which can be used. Many of these have already been mentioned in
earlier chapters, but they can now be explored more systematically, both in relation to each

other, and to the kinds of questions to which they can help to provide answers.

Most of the methods to be considered can be located along a simple continuum. At one
extreme lie the relatively unstructured approaches to data collection where the researcher has
not yet arrived at a precise impression of the parameters of the problems to be investigated, and
is attempting to open up lines of enquiry which will assist in the formation of hypotheses. At
the other, lie the far more focused types of approach where the field of enquiry has been clearly
delineated and the objective 1s typically either to measure certain phenomena or to determine
whether certain anticipated relationships actually hold good or not. Stated in slightly differ-
ent terms, the distinction is between approaches where researchers interact with members of the
society under investigation and expose themselves directly to the physical environment within
which 1t 1s found; and those where they simply treat their informants as if they were passive
objects. Enquiries of the first type tend to preceed those of the second, in many areas of
research, But there are also other types of question in relation to which either one or other

approach is always likely to prove superior.

The discussion will be confined initially to the direct or primary methods of collecting
data from respondents or through other forms of measurement which have to be carried out by
researchers themselves. The use of secondary sources, which include records of various kinds and
the results of other already completed pieces or research, will be considered at a slightly later

stage.

(a) Participation and cbservation

We start with the relatively unstructured or open-ended methods of participation and obser-
vation, commonly employed by anthropologists in the course of extensive pieces of fieldwork.
Actual participation in fuel related activities is likely to prove highly time consuming, and is
subject to the limitations that researchers can never be sure how representative either the
period at which they have arrived on the scene might be, or how typical the activity participated
in is of what other members of the study population do. These, however, are problems which can

be overcome and the method has many positive attributes to commend it.
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it provides a particulariy good means of understanding sequences of events, and the contexts
within which they occur, as well as helplng the researcher to bulid up a vacabuiary of relevant
local terms, and to understand the signiflicance of what is going on in the way It Is perceived by

the people themseives, Two examples will be Instructive in illustrating how this style of

research can work,

The first Is provided by Skar,2 who accompanied women from a study conmmunity on their fue!
gathering trips, This provided the opportunity not oniy to see where fuel was gathered from,
which might not have been easy to cammunicate verbally, but aiso to see how fuei gathering was
interrelated to other activities such as the grazing of animals, and how much labour time It
actualiy required, Under siightly different clrcumstances, a similar approach might also have
been empioyed to have determined how wood was cut, and as an opportunity to expiore verbaily why
certain extractlon practices were engaged in rather than others, or why certain parts or species

of pilants/trees were seiected in preference to others,

The second exampie concerns participation in cooking and s hypotheticai, (Why no actual
Instance cold be discovered in the literature reviewed, remains something of a mystery,) Engag-
ing In this activity would once again be valuable as a means of understanding the allocation of
labour time, with the researcher being able to form a better Iimpression of the interaction
between fuei use and other aspects of the food preparation process, than could be achleved by any
other method., Similarly, direct involvement would provide a good basis for comparling cooking
times, and fuel requirements for the preparation of different kinds of food, as well as for
assessing the propertles of different types and conditions of fuel, where this was a reievant

cons ideration,

More passive forms of observation also have their part to play, particuiarly where direct
participation might prove unduly obtrusive or disruptive, in addition, these could be used to
cross check Information obtained from other sources on the range of fuel using activities and
processes; the types of fuels used in each, and their aiternative end uses; the types of land

from which various fuels couid be obtalined, as well as their areas and ylelds,

2Skar (op cit) p.11,
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These, and the other types of questions which participation and direct observation can help
to answer, are Iindicated in Figure 5,1 below, As a general rule, they should be employed
wherever phenomena are open to visual inspection; both in order to check data obtalned from other
sources, and as a way of drawing the researcher's attention to matters of significance, which

might otherwise not come to light,

(b) Direct measurement

The second set of methods to be considered are those Involving direct measurement,
Essential ly, they may be seen as a more organlzed‘and highly structured form of observation than
those discussed in the previous section, and have useful applications across a relatively |imited
range of phenomena, Since they have already been discussed in some detall in Chapters || and

I, only the briefest of summaries will be presented at this sfage.z’

3
See Sections on: 'Methods of Assessment' In Chapter I, and 'Biomass Productivity Under

Ditferent Systems of Fuel Extraction' in Chapter tl1,
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FIGURE V.I
MATCHING QUESTIONS WI  METHODS
METHODS
QUESTIONS
(see pages above) DIRECT DIRECT KEY
OBSERVATION ~ MEASUREMENT ~ INFORMANT  INTERVIEW ITK  QUESTIONNAIRE

A. CONSUMPTION
1. Major Parameters
a) Producticn

categories X - X X - -
b) Processes X - X X - X
c) Fuel types x - x X x X
d) Other uses X - X X X X
2. Timings X - X X - -
3. Quantities
a) Consumption

rates X X X X - -

b) Fuel uses - X - -
c) Non-fuel uses - X - -
4. Variations X X - X X X
B. SUPPLY
1. Wood
a) Land categories - X - -
b) Land allocation X X - X
c) Yields - X - - X X
2. Residues
a) Area cultivated X X - - -
b) Yields - x - - x
c) Timing X - X X -
3. Storage X - X - X
4. Annual Variations - - X -
5. Potential Fuels X - X -
6. Link to

Consumption - X - - - X
C. ACCESS
1. General
a) Asset

distribution - - - - - X
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b) Soclal relations - - X X - -

¢c) Other factors - - X X - -

2, Specltic

a) Fuel rights - - - - - x
b) Fuel distribution - - x x - -
c) Implications - - - X - x
D, LABOUR TIME X - X X - -
E, CHANGE

1, Symtoms - - x X - X
2, Implications - - - b - x
3, Origins - - X X - -

As far as fuel supply is concerned, direct measurements taken by the researcher, in the form
of simple mapping exercises, may be useful to determine areas devoted to the growth of fuel pro-
ducing trees or residue bearing crops; as well as a means of assessing ylelds per unit area,
With regard to consumption, on the other hand, direct measurements In the field can serve either
to establish approximate size ranges of non-standard local units, or to ascertain levels of fuel
use on a dally, or slightly longer term basis, Very often, however, difficuities In establiishing
sufficient contro! over certain field observations will mean that tests need to be carried out
under laboratory conditions, Very tikely this wii| be specifically required where the efficiency
with which available energy Is being converted within a speciflic process such as cooking, has to
be established, It may also be advisable as a means of assessing moisture contents, where these
can exhibit a high degree of variability, The greater control made possible by the laboratory
experiment will, however, always need to be of f-set against the difficulty of falithfully repro-
ducing the actual conditions within which a technology is used, |Ideally, tests of both kinds

should be carried out so that the results can then be checked against each other.
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Direct measurements can provide the only relatively accurate means of obtaining data within
the general areas outlined. At the same time, it is important to recognize that they have two

major limitations.

Firstly, by contrast with most other methods, they can hardly ever be used in isolation.
Knowing how much fuel 1s consumed by a household in a day, for example, is of little value unless
it can be determined at the same time, by other means, how typical the day in question might be.
Secondly, they are nearly always relatively time consuming, and may well make heavy demands also
upon other scarce resources. This, in turn, suggests that direct measurements need to be used
selectively, and that their most significant contribution may in fact be as a means of establish-

ing confidence limits around data secured by more rough and ready means.

(c) The use of key informants

Another technique used at the stage of hypothesis formation is the "open ended" interview of
a key informant; which, although it may be directed to some extent by a pre-determined agenda of
questions prepared by the researcher, at the same time allows ample scope for the correcting of
initial misconceptions, and the opening up of areas not previously perceived as being of impor-
tance. In the initial stages of a piece of research, it is particularly important as a means of
coming to grips with less readily observable aspects of community life, such as past events and

social relationships.

Key informants can fall into any of a number of categories. Community leaders will general-
ly have an extensive range of dealings and contacts which place them in a good position to pro-
vide an overview of social conditions. The old are likely to be the best informants as regards
significant historical events and change (and will generally have more time to talk than other
types of informants). Specialists such as fuel traders are likely to have particular insights
which will be of value. Local government officials, while perhaps lacking intimate inside know-
ledge, may, at the same time provide valuable information about important aspects of village life

such as the illegal cutting of trees, which others have a vested interest in concealing.

The sensitive use of key informants is a potentially powerful research technique; but at the

same time it can only be really effective if employed with a consciousness of its limitations,
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We have already mentioned the possible unwlllingness of certaln categories of informants to deal
with issues of a sensitive nature in this respect. In addition, informants' perceptions may
often be blinkered by membership of a certalin class, the behaviour of which does not represent
the norm; or by the fact tht they will be men, and therefore lacking in direct personal
experlence of critical aspects of fuel collection and use, These problems can be overcome by the
use of a serles of Informants, but the researcher will not always be in a good position to deter-
mine what the operative categories and distinctions are, Even where this is not a problem, mem-
bers of certain groups, such as the poor or wamen, may either feel inhibited or may actuatly be
prevented by others from acting as informants, For this reason it will|l be seldom advisable to

use key informants to the exclusion of any other method of gathering data,

The technique works best where the subject under investigation is not controversial; where
it is common knowledge (at least among some readlly lIdentlfiable sub-categorlies); and where simi-
lar answers may be anticipated, irrespective of who it is that is being questioned, it can be
applled across virtually the entire range of issues amenable to investigation by direct observa-
tion; although in certain areas, most notably the altocation of {abour time, it should only be
regarded as a second best option to be employed where time is very short, It comes into its own
where questions of soclal relations and distribution are concerned, and is a particularly ef fec-

tive means for the exploration of changes occurring through shorter or relatively more extenslive

pertods of time,

(d) The Group Interview

The group Interview is suitable for covering broadly the same range of questlions as the key
informant and should be regarded as a broadly complementary method, |+ lends Itseif rather bet-
ter to circumstances where there is likely to be a range of responses to a particular question
across a population (as in the case of fuel consumption where resources are scarce and access Is
uneven), and can go a consliderable way towards eliminating the danger of bias under these circum-
stances, |t will also probably prove superior where there is a need to obtain accurate iistings
of things like fuel-using activities or processes, and the knowiedge of individuals operating in

isolation may be either insufficlent or unreliable,

Yet, there remain two major difficulties, Controversial subjects may be even more difficult
to address meaningfully in more 'public' discussion; and again, certain interest groups may feei

inhibited elther from attending, or from making their opinions heard, Where it Is suspected that


scormier
Sticky Note
None set by scormier

scormier
Sticky Note
MigrationNone set by scormier

scormier
Sticky Note
Unmarked set by scormier

scormier
Sticky Note
None set by scormier

scormier
Sticky Note
MigrationNone set by scormier

scormier
Sticky Note
Unmarked set by scormier


- 125 -

this may be a factor, then the possibility of Interviewing groups such as labourers, tenants, or

women Individually might be explored,

(e) Understanding Indigeneous Technical Knowledge

Each of the methods concerning rural energy research which have been discussed so far have
relfed on relatively loosely organized forms of Interaction, between researcher and members of
the study population, as a means of arriving at an understanding of what the relevant categories
and relationships are, and how they operate, We now look at two alternative ways of eliciting
some of the same types of Information, which are more highly structured, but which at the same

time, retain an essential element of openendedness,

One is the Trlads test, which provides a particularly good way of determining the essential
properties and range of uses of different objects within sets, such as wood fuels, It is des-

cribed by Richards,4 who explalns it in the following term:

" .. (respondents) are presented with 'elements' .., in sets of threes and asked to
discriminate by pairing two on the basis of similarity and isolating the third on the
basis of difference, Respondents are then asked to explain the 'construct' underlying
their discrimination, and where appropriate, other objects under consideration are
scaled according to this particular construct, The test is repeated until comblna-
tions amongst a glven set of objects are exhausted and a complete classification of
the objects under scrutiny personal to the respondent is created, Thls Is the reper-

tory grid which forms the basis for subsequent analysis."

In an investigation of wood fuels, the first step would be to collect together all of the
species of wood found in a particular location, Three types would then Initially be selected and
Informants asked to pair them in the manner described, An initial pairing might elucidate the

category fast/slow burning, and a subsequent one the contract of smoky/non-smoky fuel!s, Other

4
P. Richards, 'Commun ity Environmenta! Knowledge in African Rural Development' in R, Chambers

(ed,) 'Rural Development: Whose Knowledge Counts?' DS Bulletin, January 1979, vol, 10 no, 2,
PP, 28-36,
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possibilities might include alternative end use for fencing/not used for fencing, or commercial-
ly/transacted/not transacted, The process would continue with new sets of three replacing the
Initial one until it was apparent that all significant categories had been obtained, Each type
of wood could then be assessed against all categories to form an overall impression of the use

pattern of wood resource in a society, and the reasons underlying thlis,

The Important contrast between this and less open-ended approaches, is that the researcher
does not need to make judgements in advance about what may and may not be significant, The ma-
trix is not given, but arises out of the respondents' own perceptions, and the technique can
easily be extended in order to test for potentially Important differences in perception between
forestry offictals and fuel users, men and women, and rich and poor consumers, Apart from its
own value, it is also useful as a means of opening up new lines of enquiry which might otherwise

have e!uded the researcher,

Another technique for eliciting informants' knowledge is described by Barker .2 This
involves the use of traditional games as a device for establishing relative magnitudes, |+ works
particularly well where Information of a statistical nature is required regarding matters which
people themselves may not generally think about in numerical terms, The actual method used by
Barker was based on a Nigerian game built around the distribution and redistribution of stones
between a series of holes organized in rows on a board; and was adapted so that farmers'! atti-
tudes to various subjects could be ranked, It could, however, have served just as well in

exploring matters relating to fuel,

A board with twelve holes, for example (or simply twelve holes dug In the ground) could be
taken to represent the twelve months of the year, and informants could then be asked to al locate
stones between holes to represent the tota! quantities of fuels consumed during different
periods, Alternativeiy, a smal ler number of holes might be used in a simiiar way as a means of
comparing yleld of crop residues either from different specles, or from one year to another,
Where a number of different fuels were used, the method could be adapated again so as to indicate

their relative importance over a period of time, and so forth,

5D. Barker, 'Appropriate Methodology: An Example Using a Traditional African Board Game to

Measure Farmer'!s Attitudes and Environmental Images', R, Chambers, lbid,
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None of these possibilities could be expected to yield completely accurate data, but It
seems highly likely that outcomes would at least be more satisfactory than if only simple verbal
enquiries were used, They could therefore prove very useful elther In planning more detailed
pieces of research, or as a substitute when research resources were |imited, The use of a
familtar idiom provided by a game can provide a breakthrough into an area that might otherwise
remain virtually Inaccessible; and even where the game itself is unfamillar, the use of counters
which people can manipulate and observe is far more likely to prove satisfactory than pureiy men-

tal number juggling exercises,

These then are two examples show how knowledge can be elicited, and the integrity of infor-
mants' own perceptions preserved, within the confines of a situation which Is basically struc-
tured and controlled by the researcher, Other approaches to understanding indigeneocus technical
knowledge may be found In the articles cited, as wel| as at other points in the Bulletin in which

they ap |:aeanr.6

(f) The Questionnaire Base Survey

The questlonnalire based survey, the most structured of all the methods descr Ibed and almost
certainly the most familiar to readers, provides an economical way of obtaining answers to ques-
tions which can be preclisely formulated in advance, |t works best in relation to phenomena which
have clearly been Iidentified as significant within a particular problem area, and where there Is
a need for these to be measured across an extensive range of informants, For example, a ques-
tionnaire would most probably not be used to determine the range of fuel using processes or fuels
used within a soclety; but it would be used to establish patterns and variations in indlvidual

behaviour from within a range which had already been specified by other means,

There are, of course, relatively more and less structured ways of using this overall
approach, Provision may be made within a questionnaire for certain open-ended questions, and
questionnaires can be used in combination with other methods, but variants of this kind on the

basic model will be Ignored here,

5/bid,
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In assessing the utility of the questionnaire it Is relevant to identify initialiy the types
of questions It is not well equipped to answer, These fall Into a number of categories. !n the
first place, It Is not a sultable device for examining complex phenomena which cannot readily be
broken down into component parts, Examples of this type are summarized under the heading of
Origins in the questions on changing patterns of consumption and supply listed eariier, The most
that one could expect of such a questionnaire Is that It might iIndicate certain symptoms of
change as percelved by different individuals, These could then provide the starting point for an
investigation of causes by other means, Similarly, one would not use a questionnaire to explore
overal | patterns of soclal relationships (see question Clb); although It might be employed for
more iimited purposes within this fleld such as the determination of the percentage of the study
population who engaged nelther in the hiring in, nor the hiring out, of labour, The unsult-
abllity of the questionnaire in other areas such as the understanding of time ailocation, has al-

ready been indirectiy indicated in earlier discussion of other methods,

A second general area where it should not be used Is In relation fo questions which are
i1kely to yleld the same or very similar answers Irrespective of who the particular respondent
might be, The precise extent of this category wili vary to some extent from society to society,
it will, however, nearly always incorporate matters such as the Identification of potential fuei
materials, the determination of year by year variations in residue yields, and the times of year

at which dif ferent types of fuel material are availabie and may be used.

There is a final set of problems In reiation to which questionnaires may sometimes have to
be used, but where other methods are clearly superlior when research resources are sufflicient,
These wiil include phenomena which may be difficult to recail, or thing such as quantities of

fuel consumption, which may never have been conceived in precise terms,

Seeing where questionnaires do not work well helps to specify the types of issues which they
can most readily be used to explore, In general, these wili be relatively simple, and wiii exhi-
bit substantiai variation between individual respondents, Perhaps the best example of this is
provided by asset ownership whether this Is explored at a general level, or more specifically in
relation to fuel, Possible answers can be anticipated In advance, and there wiil clearly be
variations which will make it virtually impossible for any individual or group of Individuais to
possess an exhaustive community-wide knowledge where rellable written records are not available,
Surveys (in combination with physical measurements) also represent the only real means of deter-

mining fuel consumption levels, or levels of supply where fuel bearing assets are privately owned

and control led,
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The strength of the weli designed survey Is that it enables data to be collected on the
types of subjects outlined by relatively inexperlenced fleld researchers. This approach, how-
ever, Is not without its difficultles, The rigid format that must be employed If it is to work,
and the passive role Into which this casts the respondent, means that by contrast with other
methods there is I|lttle scope of identifying meaningless or misguided questions, The desire of
the respondent to please a researcher who comes from a group of relatively high soclal status, or
simply to get rid of him/her as soon as possible, will frequently mean answers wil| be glven even

where questions make little sense.

Given the extent of the cultural divide which will generally separate researcher from
researched, and the fact that this is often overlaid by problems of language, the scope for
breakdowns in communication is often considerable, For this reason, care has to be taken to
ensure that pre-testing always takes place and that Internal cross-checkes for consistency are
built in , It is clearly also important that regular contact be maintained between supervisor
and field staff, All too often, it is exactly the opposite that actualiy happens, Faced by un-
certainty, a very common response is for the research to prepare and attempt to administer a mas-
sive questionnalre which indiscriminately covers all factors which might conceivably have any
bearing upon fuel availabillty or use, Apart from being quite unsatisfactory in ltself, this
runs the risk of alienating respondents who have better things to do, and yields vast quantities
of data which are elther of no value, or require far more time to process and analyze than is

ever actually at the researcher's disposal,

(g) Methods and Questions: A Summary

For ease of reference, a chart has been prepared that indicates which methods are suitable
for the exploration of different questions, The questions are laid out down the side of the page
In the same order in which they were presented earlier in the chapter, On occasions, where all
of the questions within a section are amenable to investigation by the same set of methods (as In
the case in relation to labour time), then only the general category, and not the individual
questions have been noted, Methods are set out across the page from left to right in the
sequence within which they have just been considered; that is to say, with the most open-ended

preceding the more structured,
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The chart should be largely self-explanatory, but since some of the distinctions which have
been drawn may appear somewhat arbltrary, a few points may be made by way of clarification, Al!
of these relate to situations where the presence of more than one cross in a row implies that
alternative approaches to particular questions are open, Sometimes this will actually be the
case, but not on other occasions, In certain instances, different aspects of compound or rela-
tively complex questions will lend themselves to Investigation by different methods, With ques-
tion B3, for example, it might be best to determine by means of group interviews whether certain
fuels were storable or not, but then to use individually administered questionnaires in order to

find out the extent and distrlibution of actual storage capacity.

On other occasions, it could be that more than one method needs to be utilized In order to
arrive at a satisfactory answer to an individual question, In seeking to establish fue! consump-
tion totals, for Instance, it might well be advisable to use physical measurement to estab!ish
the size of the basic units with which informants deal, and a questionnaire to establish how many
such units might be consumed within a glven period of time, Generally, however, when two or more
crosses appear side by side within a row, this may be taken as an indication that choices will
need to be made between methods, In relation to the example just cited, ITK methods might be em-
ployed Instead of questlionnaires; where the amount of time avallable per informant was relatively
high; where the situation fo be dealt with was relatively complex (perhaps Involving multiple
fuel use or seasonal variation); or where simple recall might be deemed for some other reasons to

be unlikely to provide an adequate response,

It should also be recognized that differences between societies can lead to certain methods
being more appropriate in some instances than in others, Where all tand upon which fue! wood
grows Is cammunal, then only a smali number of people will need to be consulted in order to
determine the total area upon which a community may draw; but where there are private woodlots,
more extensive and systematic forms of enquiry will most probably be required, In yet other
cases, alternatives have been given that will always be less satisfactory than others, but these

may need to be used on occasions, where time available per respondent Is |imited.

In view of these various qualifications, it must be emphasized that the chart provides no

more than a rough guide which should only be used in conjunction with the preceding text.
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4, RESEARCH PACKAGES

The preceding sections of this chapter have deait with the range of substantive issues
ralsed by rural energy research, the factors which must be taken into account in determining when
research will be carried out, and the methods of data collection which are available, If the
discussion were to be terminated at this point, then it might be concluded that the ideal
research package would expiore all of the questions outiined in a large number of locations, us-
ing the most accurate methods, This, however, takes no account of resource constraints, and the
need to make trade~offs between substantive and geographlical scope; the precision of the methods
used and the number of informants who can be contacted, and a range of other factors, In this
section we shall be looking at the different types of research strategy or package which have
been devised in response to this probelm. The first of these is the extensive sample survey; the
second, the single community study; and the third, occupying an intermediate position between the

others, the purposively selected multi~cammunity approach,

(a) The Extensive Sample Survey

The extensive sample survey is typicaly either national or regional in scope. It relies
heavily, if not exclusively upon the use of questionnaires, Considerable differences can arise
in the substantive scope of enquiries faliing within this category, but the overall tendency is
for breadth of geographical coverage to go hand in hand with the exploration of a fairly narrow
range of questions, and for these to be predominatiy concerned with the consumption of fuel,
There are natural ly, variations In the scale upon which execises are conducted, At the lower end
it is difficult to imagine a survey involving much less than 1,000 respondents, but at the upper

end of the spectrum, numbers may be very high Indeed,

Respondents are selected according to a muiti-stage sampling procedure, which nomal ly com-
bines purposive and random elements, A not unusual sequence of events would be for a number of
provinces to be purposively seiected to represent broad regional differences arising within a
country; for these to provide the sample frame from which a number of smalier administrative
units could be randomly drawn; and for these units, in turn, to provide the sampling frame for

the random selection of a set of households or other energy consuming units,

Since this research package is closely associated with the questionnaire method discussed

earlier In the chapter, it wiil not be necessary to explore all of its positive and negative
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aspects here, As far as the former are concerned, the strength of the approach |ies essential ly
in its capacity to yleld aggregate macro level data on relatively simple and clearly identifiable
phenomena, In addition, the results obtained will be statistically representative, and will lend

themselves to rapid, computer based analysis,

The limitations of the questlionnaire method need to be explored at slightiy greater length,
There are four problems, in particular, which should be mentioned, The main difficulty Is that
however expertly the approach is applied, it will never prove capable of ylielding answers to cer-
tain types of questions, While it is very difficult to characterize these accurately, they will
tend to concern matters lying towards the more complex end of the spectrum explored and to in-

clude topics such as the al locatlon of ilabour time to fuel using activities,

The second general set of difficulties arises in relation to matters which might potentially
lend themse!ves to investigation by extensive survey, but which have not been sufficlently well
understood in advance to be explored within the confines of a predetermined format, Finding an
appropriate illustration is not easy, but reference to earlier discussions of what constitutes a
household, or of the distinction between domestic production for self consumption and for mar-
kets, wil! help to convey the sense of what is intended here.7 The resuit of preceeding without
proper clarification of such matters will be misieading responses that either go undetected or,
If noted, will require that certain schedules be abandoned, In either instance the validity of

the random survey procedure will be undermined,

The third limitation is that the approach can only be applied where suitable sampiing frames
already exist, or where sufficient resources exist for estabishing them in advance of any direct
enquiry into energy related matters, This will generalily not be a serious problem at higher and
intermediate levels, but can often pose very serious difflculties indeed at the lowest level,
where Individual household information may be frequently inaccurate and characterized by a large
number of omissions, Any attempt to proceed under these circumstances is to invite substantial,

and at the same time, largely unpredictable degrees of inaccuracy,

7See Chapter || Sections on 'Household Size and Composition' and 'non-domestic Forms of Fuel

Consumption',
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The final type of problem arising in relatlon to the extensive survey is Its tendency
towards exclusion, Information about domestic fuel consumption may be of Iimited value if not
accampanied by an understanding of non-deomestic end uses, where the latter are competing for
scarce supplies, Exploring consumption in Isolatlon from supply will generally beg the question
of whether fuel related activity actually constitutes a problem for local people or not. Faillng
to locate fuel consumptlon within the broader context of access to resources, and the division of
labour, leaves the analyst ignorant of the interest groups Involved and hence of the feasi-
bitity of possible forms of intervention, Also, a fallure to look at the past means that the
future and the possible need for intervention cannot readily be anticipated, and so forth, All
of these matters can, in principle, be explored within the extensive survey format, However, the
fact that they are so often overlooked in practice, suggests that it may be a somewhat imperfect

means for investigating the kinds of linkages and relationships which they encompass.

In summary, it is important to mentlon a common variant to the basic form so far descr Ibed,
This is the survey which Is carried out as a part of some more comprehensive data collection
exercise, which also concerns Itself with non-energy quesflons.8 The advantage of 'piggy back-
Ing' one survey on another Is that it offers certain economles of scale, The establishment of
reliable sampling frames becomes at least a stronger possibility and a targer number of infor-
mants can be reached with the same Input of research time, There are, however, also potential
drawbacks, The total amount of data to be col lected from individual informants may become exces-
sively large, thus adversely affecting the quality of the responses received, The energy
researcher may also have to accept sampling procedures and frames which are sub-optimal in terms

of the specific nature of the energy issues to be investigated,

(b) The Single Community Study

The single community study Iles at the other end of the specturm of research posslibllities
and contrasts with the extenslive survey in a number of speclfic respects, It is generally

carried out by an individual or small team of researchers with relatively little previous

8a good example of this is provided by Energy Unlt, Ministry of Agriculture, Malawi Rural
Energy Survey, 1981, Mimeo, The survey Is described in a slightly different context later In
this chapter,
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experience, who remain in their chosen location for an extended perliod of time, The number of
informants contacted is comparatively small, sometimes numbering as few as thirty or forty, and
onty seldom exceeding two hundred persons, In principle at least, this makes it possible for a
wider range of issues to be explored, There Is also scope to check the accuracy of informants'
responses against physical measurements In certain instances; to assess validity of long term re-
call by means of repeat visits at short and reguiar Intervals; and in general to bring a greater
diversity of methods to bear In the exploration of particular questions, Finally, while few
studies provide detalied information on the subject, it is apparent that the overall resouwces

required to carry out research of this kind are of a much lower order of magnitude than Is true

of the extenslve survey,

These particular features combine to give such studies a distinctive set of advantages and
disadvantages, On the poslitive side, opportunities arise to reformulate research plans in the
light of actual experiences of the problems under investigation, This is likely to be particu-
larly Important in enabling the researcher to properly identify such things as the range of uses
to which a fue! may be put, or variatlions in Its use through time, Continuing interaction with
the study population will also provide a far better basls for assessing the range of social
Interests |ikely to be affected by any attempt to Intervene; as well as for identifying possible

types of reactions, In addition, it will help to establish how energy is connected to agricultu-

ral and other forms of production; and to determine the priority which energy issues enjoy in the
minds of the people being studied, In conclusion, It provides an opportunity to test different

methods and to tailor those eventually close to the precise requirments of the matters under

investigation,

These strengths make the village study a particularly good device for arriving at an under-
standing of the factors which need to be taken into consideration In the preparation of more sys-
tematic and geographical ly extensive work, But it is important at the same time to note that it
can never act as a substitute for these forms of enquiry, However carefully a caonmunity Is
selected, there will always be severe limits to the extent to which it may be claimed to repre-
sent any wider entity, and attempts to project national or regional consumption from what has
been discovered from a smal |l number of people in a particular location, must invariably prove fu-

tile, The most that can be asked is that the clearly atyplical should be avoided.

The conmunity level study Is also limited, insofar as it excludes from consideration various

external linkages and relationships which may bear upon fus! avaialbility and uses.
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Instances such as those explored by Bajracharya, where it was possible to identify a small and
relatively self-contained exo-system, are likely to prove few and far between. Much more often,
it will be necessary to look further afield for a proper explanation of the underlying determi-
nants of a fuel situation. This applies particularly to that important sub-set of situations
where fuel is 1n short or declining supply. This suggests the advisability of using the single

community study as an element in a package of approaches, wherever possible,

(c) The Purposively Selected, Multi-Community Approach

Many examples of rural energy research that fall into the first two categories can be
cited. Yet, neither appears as frequently in the literature as the purposively selected multi-
community approach. In essence, this may be seen as an attempt to go at least some way towards
representing the diversity of conditions found 1n any region or country, without using substan-
tially more research resources than those normally associated with the larger single community
study. But like the other categories considered, this approach incorporates a range of packages
with slightly different emphasis. At one extreme lies the single person study exemplified by

9

Best's work in Southern Africa,” where three communities were selected to represent varying eco-
logical conditions. At the other extreme we find studies such as that carried out by
Soesastro,10 where the purposive selection of communities goes hand in hand with the appliction

of methods quite similar to those used in the extensive study.

At its best, this type of research strategy combines all of the strengths of the single com-
munity study with an abilty to understand the major respects in which fuel scenarios vary from
place to place. As such, it provides the ideal basis for planning more systematic work, and can
usefully perform a number of other functions. But in seeking to occupy the middle ground, it
runs the risk of combining the worst of both worlds simultaneously, with more and more items
being added to questionnaires as a means of trying to come to grips with issues that have not
been properly understood, and where implicit claims for statistical representativeness are made,

that have no basis in reality.

9Best, (op cit)

1050esastro (op cit).
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The potentlial misuse of questionnaires has already been treated in sufficient detail, How~
ever, the problem of representativeness requires more attention, It has already been noted that
researchers working on individual canmunities have often claimed that they were typical, when in
fact they were not, and exactly the same 'tarmac road' bias may be detected in relation to many
muiti-community studies also, But even where this particular blas is corrected, It is still mi s~
guided to assume that a single community can represent an ecological or administrative zone,
Powerful evidence In support of this assertion is provided by Isiam, who in his survey work in
Bang ladesh took the unusual step of collecting fue! consumption data from all of the villages
within an administrative union, Comparative results presented in one table show the enormous

varlations which can exist between places within very close proximity to one anofher‘.”

Two studies from Indonesia show how It Is possible to begin to surmount difficulties of this
kind, at the same time il!lustrating the importance of being able to differentiate clearly between
the types of objectives which the purposively selected multiple community study can and cannot
satisfy, It is perhaps significant that both studies were relatively wel! endowed with resources

but it should be pointed out that both used less than two person years of research time in the

data col lection phase,

The first was carried out under the direction of Soeszssfr'o.‘2 It explored fuel consumption
and supply In forty West Javanese villages, using a combination of questionnaire and other
methods, The study had a number of objectives which were clearly formulated at the outset, The
tirst was to provide a baseline against which to analyze long term trends In rural energy availa-
bility and supply, In the light of changing incomes and technology. More specifically, the
second was to understand how the poorer sector of the population used energy and to determine
whether energy based intervention could be used as a vehicle for improving the distribution of
income, The third objective, more specific still, was to provide data which could be used to

assess the |ikely ef fects of changing levels of kerosene subsidy,

Misiam (op cit). Table 3,3.3.

‘ZSoesasfro (op cit),
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West Javs wes selected becsuse 1t wes more accessible than other parta of the country, and
becsuse the problem of fuel shortsge was felt to be more serious here than elsewhere. Five dia-
tricts were then chosen to repreasent different densities of population, different geographicsl
festures (including cosstsl and non-cosstsl locstions, and places with good and basd road communi-
cationa) and different ecologies (including high snd low plains, varying land use pstterna and
fuel importing snd exporting sresa). Eight communities were then selected from easch diatrict.
Theae were cluatered together and included villeges of 'traditionsl', 'trsnaitional' and ‘modern'
types, in roughly the sesme proportions as those found in the region as & whole. Finslly, locsal

tex records were used to divide the populastion into four different income groups.

The second example 1s provided by Weatherly's atudy.13 This was conducted in twelve villa-
ges 1n different parta of Indonesia, and was designed to determine the likely effecta of rursl
electrification in relstion to existing patterns of enerqy svailasbility and use. The reaearch
covered domeatic, home industry and smsll-scale industry end uses, ss well as looking at fuel
aupply. Once sgsin, queationnaires were relied upon as the msjor mesns of gsthering datas, but

physical measurements snd other methods were slso employed.

Three bsaic sitea were choaen. One was 8 newly cleared ares with abundant woodlanda; ano-
ther had diatant foreata and & well developed firewood market; and third wea s developed agricul-
tursl sres with good sccesa to agricultural wastea and commercisl fuela, but little collectable
firewood. Another asite where electrificstion had slready tsken place, was then sdded for compar-
astive purposes. From esch srea one poor, one sverage and one prosperous village was selected.
Finally, fifteen householda were chosen from each village to cover different cstegories of land-

holding; with landleas and other non-agricultural groups being incorporsted where appropriate.

These examples largely spesk for themselvea, but two specific festurea which they hold in
common should be pointed out. The first is that neither sought to predict oversll fuel consump-
tion figurea for the regions in which they worked. Surveys were not deasigned with thia purpose
in mind, but rather as s means of arriving st & better understanding of the likely implications

of certsin types of intervention - —changea in kerosene pricea and genersl poverty

13weatherly (op cit)
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al leviation measures on the one hand, and the introduction of electricity on the other. The
second is that in additlion to making allowances for differences arising between areas, they also
sought to encompass variations occurring with them, by selecting vil lages at different economic
levels from within clustered groupings. In this way they demonstrate an awareness of the kinds
of questions which this type of research, as a whole, can reasonably be expected to answer; and
how at a rather lower level of research resource availability, it can be made as representative

as possible,
5, GENERAL PRINCIPLES

This concluding section of the book will attempt to summarize some of the general principles
which have arisen in the course of the discussion. These should help the potential researcher to
decide which approach or combination of approaches are best adapted to the requirements of the

particular situation to be investigated, and should be vaiid irrespective of the level of re-

search resources which are available,

(a) Secondary Sources

Afthough they have not been mentioned unti! now, secondary sources of information, in the
form of official records and the results of already completed pieces of research, can be of cri-
tical importance in determining the overall direction an enquiry should take, As such, they
should always be expiored as soon as a basic problem has been defined, This may seem so obvious
as to be hardly worth mentioning, but the fact that less than half of the surveys which have been

reviewed make any reference to secondary sources at all, suggests that this basic principle Is

not as well established as it should be,

How then can such sources be identiflied, and what functions can they perform? To begin
with, land use maps, aerial photographs and satel lite images can all be used to help identify the
different ecological zones which will need to be Incorporated in a plece of research, At the
more micro level, they may, In addition, provide a means of assessing the area devoted to fuels
of different kinds, Also, where records are available for different points in time, it may be
possible to determine changes in patterns of fuel related land use, and hence to delineate zones

of present or likely possible future fuel shortage.
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Second ly, and perhaps most obvious of all, Is the use of officlal records as a basls upon
which to draw up sampling frames, Almost everybody who has carried out a multiple communlty
study, must have used some census or other govermment data sources to choose the preclise |oca-
tlons In which data collection was to take place; but there ls rather less evidence of the poten-
tlal applications of local tand and tax records as a prelIminiary means of coming to grips with
micro-level soclal differences and the stratiflication of populations, The possibliilty of using

surveys of activities such as rural Industrles as a sampling frame, should also be borne in mind,

Finally, secondary sources of Information such as time allocation studlies, can be used to
clarify which fuel uslng activities require attention, and which are of less signlficance, as
we! | as indicating from whom the Information on dl fferent topics should be collected, Alterna
tively, the discovery of an existing data source may be used as a device to release resources, to
explore questions which might not otherwise have been Investigated, Rellable crop production
statistics for example, may prove an adequate basls upon which to estimate residue avallabillty,
and thus reduce the need to enquire Into the supply of fuel, The pre-exlistence of a domestic
consumpt lon survey might suggest the desirabillty of focusing upon Industrial uses and the influ-

ence of these upon the avalilabl|lty for the domestic user, and so forth,

Where can these di fferent types of Information be obtalned? Brokensha has dealt comprehen—
sively with this subject, and It Is necessary to do more than summarize his concluslions here.]4
The first major source wil) be the central govermments' records, particularly those of census
bureaus, ministries of agriculture and forestry departments, Local government Institutions and
the loca! branches of national ministrlies, will also generally repay Investigation, Furthemmore,

local research finstitutlions are Ilkely to prove useful as a means of Identifying unpublished

sources of Information such as farm management surveys and ethnographlic reports,

All of the comments made In this section so far have related to secondary sources of subs-
tantive Information, It Is, however, worth noting In concliuslon that much can be learnt from the

methodologica! polint of view by looking at other energy surveys, and other rural surveys on

MBronkens ha (op clt),
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topics that are In some way comparable to energy, It Is hoped that this book wil| go a conslider-
able way towards indicating what Is available in a general sense; nevertheless, the researcher
will always be well advised to review further the range of experience available In relation to

the speclfic soclety which Is to be explored,

(b) Determination of 1ssues

One of the major conclusions to arise fram this discussion has been that rural energy

research can be a much more complicated matter than is bffen assumed, Indeed, the preclse scope
and direction of a particular plece of work generally cannot be determined satisfactoriiy in
advance and although working hypotheses are always essential, at the same time, 1+ is Important
not to pre-determine the nature of the enquiry to the point where nothing that is learnt during

the period may be used to bring about a changs In plan,

The possibtlity of using single community fieldwork as a way Into a larger and more struc-

tured plece of research has already been mentlioned, Often, however, even where the resources
made avallale for research are substantial, deadlines may exist which will rule out +the
possibility of a relatively lengthy Introductory period, Under these clrcumstances, the
temptation to move Iimmediateiy to the comprehensive questionnaire may be strong, but this should
be avoided untii another set of possibilities has been exhausted, These may be consldered

together under the general heading of rapld rural appralsals (RRA).15

RRA approaches al| take as their point of departure, the recognition that certaln questions
take logical priority over others, As far as fuel supply Is concerned, for example, It wiil
always be necessary to determine whether the land from which blomas fuels are obtalned Is under
private or public control, before decliding how much attention has to be pald to class as a deter-

minant of consumption, The Importance of seasonal factors will need to be explored before the

need for repeat visits can be assessed; and so on,

eor a collection of writing on this subject see R, Longhurst (ed,) 'Rapid Rural Appraisal?,

IDS Bulletin, October 1981, wol, 12, no. 4.
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The Malawi rural energy smrvc-:y‘6 provides a good example of one type of RRA approach, which
successfuliy established the major 'features' In the energy landscape relatively quickly and
cheaply, without pretending to assemble all of the different types of data which might be needed
for a comprehensive planning exercise, It was carried out twice during a year in order to allow
for seasonal varlations, and involved posing additional questions to some 2,400 respondents, who

were already being approached In the course of the Natlonal Sample Survey of Agricuilture,

The objectives of the survey were simply to find out about the kinds of fuels which were
being used, the ease with which they could be obtalned, and the ways in which people ere respond-
ing to fuel shortages where these arose. A short questonnaire with alternative answers was
des igned with these purposes In mind, People were asked firstly to name the most important fue!
which they used to satisfy a series of specified end uses, and the two most important fuels used
for cooking. Next they were questioned on whether fuel was purchased or collected, and whether
collection posed any difficulties, or any greater difficulty than had been experienced in the
past, Attempts were also made to determine the nature of cooking and tree planting practices to

see 1f there were any differences between areas of fuel shortage and abundance.

while it has already been indicated here that there are certain purposes for which such a
survey could not be used, it is clear that the simple format proved sufficient as a means of
satisfying the baslc objectives for which it was designed. Areas of shortage were differentiated
from areas where no difficulty was being experienced, and with regard to the former, It was noted
that the people themselves had yet to take any steps which might help to effect a solution to the
problem, Together with other pieces of information which were gathered, this enabled the organi-
zers to eliminate certain possible forms of intervention, and to direct their attention on others
wh ich appeared more pronlising, Although It was not the intention in this particular case, it can
easily be seen how the types of enqulry conducted might easily have provided a foundation for
launching further surveys, which in turn, might have lald the foundations for more detailed plan

ning exercises,

‘6Energy Unit (op cit).
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A quite different example is provided by Ensminger's work among the Galole Orma, a group of

17 This was an area with

riverine pasturalists residing in the Tana river district of Kenya,
poor communications énd limited trade, where most of the communities were very small. About half
the population lived permanently in areas where the pastures were relatively good. The remainder
were semi-nomadic, but coming under increasing pressure to settle as a result of the effects of

drought on their stock of cattle.

Mainly using the key informant method, and drawing on information about adjoining areas of
higher and lower rainfall to provide comparative perspective, Ensminger set out over a period of
a few weeks to build up a picture of the changes which were occurring and the implications of
these for energy use. Her findings are summarized in Figure V.II overleaf. Although the author
herself offers no clear indication of how this particular piece of work might have progressed
further, it is once again apparent that it could have provided a very sound foundation for more
detailed enquiry. The different types of fuel using activities are clearly identified, as are
the areas in which availability 1s most likely to be a problem. A clear impression is drawn of
the critical people who should be interviewed under different circumstances. In addition, it be-
comes apparent that alternative end uses of fuels need to be taken into account in settled areas,
but not among nomadic peoples; and that the scope of enquiries would also need to be rather wider
here, in order to take account of the trade in charcoal. This particular example shows how a
very brief enquiry can help both to identify. the major parameters of a problem and to define the

areas within which further and more detailed enquiries may be required.

(c) Flexibility in Data Collection

The importance of avoiding exclusive reliance upon any particular method of gathering data
1s closely related to the need to allow time for hypothesis formation and reformation, Earlier
discussions in the chapter indicated that there are very few occasions when only one method is
open for exploring a question, and that it will nearly always be desirable to take advantage of a

range of options wherever possible. Reliance wupon a single method 1is far less

17Ensminger, J. Energy Use Among the Galole Orma, 1981. Mimeo.
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FIGURE V,2 ENERGY TRANSITION AMONG THE GALOLE ORMA
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likely to reveal any misconceptions that underlie the way in which a matter is being explored.
Also, even where it is clear what is being measured, the use of only one method provides little
or no indication of how successful an attempt may have been. The combination of different
methods provide a better indication of accuracy, as well as a means of establishing confidence
limits around less precise, but more easily administered alternatives. Physical measurements in
the field can be checked against laboratory results, recall about consumption compared with
direct physical measurements, and the outcome of single interviews assessed in relation to find-

1ngs gathered from periodic, repeat visits,

. The same principle also applies in relation to different levels of research. A village sur-
vey relying on relatively structured methods can be revised and strengthened by the addition of a
small number of cases where the researcher interacts on a more formal basis with particular
households. Similarly, a national level survey will gain in analytical depth if carried out side
by side with some more wide ranging single community investigations. Clearly such options will
not be easy to pursue where resources are very limited or deadlines particulary tight, but the

potential rewards are great, however severe the constraints.

(d) Awareness of issues which are not being investigated

The final principle which should guide rural energy research is the need for an awareness of
the questions which might potentially be asked, but which have, for various reasons, been exclud-
ed from a particular piece of work. This presents no problem where the decision to exclude has
been taken consciously, either as a result of a lack of resources, or because 1t 1is known that

the necessary data already exists in secondary form elsewhere.

Problems can however arise, where the act of focusing upon a particular relationship or
question is carried out in ignorance of the 'dark areas' surrounding it. A number of examples of

this kind have arisen in the course of the book.

Surveys of domestic fuel consumption, for example, are carried out in ignorance of the fac-
tors 1influencing availability. 'Representative' communities are chosen and analyzed with no
regard to the broader networks of fuel transactions within which any reference to the past, and

in each instance the danger of misconceptions and unhelpful policy prescriptions looms larger.
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A closely related point is that the researcher also needs to be aware of the people who are
not being asked, These may include the women who know most about fuel properties and uses, the
poor who have greatest difficulty in obtaining the fuel which they need, and the old and infimm
who may be able to engage in the business of collection on their own behalf, even where fue! is

readily available,

In conclusion, and in keeping with the thrust of the final principle outlined, it should be
remembered that this enquiry itself has been limited in scope, It has had little or nothing to
say about the so-called commercial fuels, such as kerosene, petroleum, charcoal, and so forth,
even though these are of considerable, and often growing importance to many in the rural Third

Worlid,

Similarly, it has entirely neglected animal and human muscle power on the grounds that these
serve quite distinct end uses, and therefore can be regarded as a separate problem area, These
are perhaps not unreasonable points at which to establish boundaries at present; nonetheless,
such an approach may be more difficuit to justity in future, Growing shortages of conventional
biomass fuels are bound to lead In many areas to increased charcoal and kerosene consumption for
domestic end uses, Meanwhile, the increased cost of fossil fuels is encouraging research into
the possible uses of biomass to provide |ift and motive power for agricultura! and other pur-
poses, which could lead to quite widespread practical applications in the fairly near future, It
Is towards these new interactions between domestic consumer and fuel commodity producer on the
one hand, and betwsen domestic and agricultural consumer on the other, that the next generation

of energy researchers may need increasingly to turn their attention,
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SELECTED ANNOTATED BIBL {0GRAPHY

The material in this annotated biblliography Is divided Into three major parts, The first
covers rural energy surveys, and 1s sub-divided into sections on Africa, Asia and the Pacific,
and Latin America, The second Incorporates Items focussing on research methods; while the third
draws together contributions on rural energy Issues of a more general nature, which heip to Illu-~

minate some of the broader themes explored elsewhere in the book,

No attempt has been made to be camprehensive in the coverage of |iterature In any of these
cateqories, although the proportion of available materials reviewed in the first and second parts
is almost certainly greater than In the third, To have tried to have done anything more than
+his would not have been possible in the time available; but it was, In any case, our Intention
to Indicate only the different types of work which have been carried out, rather than to deal
exhaustively with all of the |iterature produced in the fleld, We offer our apologies In advance

to the authors of the many valuable studies which we have not been able to accommodate here,

Individual annotations have been prepared with the maJor objective of informing the reader
of the contents of the Items to which they refer, But on many occasions we have also tried to go
beyond this point in order to indicate what we regard as the major positive features of contri-
butions, as well as their Important |imitations, Once again, we must apologise to those authors
who may feel elther that their work has been Inadequately summarized, or that the criticisms made

of them are unfair,

As In the case of the similar bibliography prepared by Barnett (et al),* we have tried,
wherever possible, to select material which Is accessible In the form of published books or
Journal articles, However, much valuable material is only available In less accessible forms;
elther as mimeos or other limited circulation publications of the Institutions at which It was
carried out, For this reason, all items mentioned have been deposited with the |ibrary of the
international Development Research Centre, P,0, Box 8500, Ottawa, Ontario, Canada KIG 3H9, On

appiication to the ilbrarian, some form of copy of more Inaccessable |tems may be obtained - at

no charge to applicants from the Third World,

* For a full reference see entry ||| 2 below,
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I. SURVEYS AND EMPIRICAL STUDIES

A. AFRICA

1. Alla-el-Din, M.N. "Rural Energy in Egypt: A Survey of Domestic Needs and Resources," 1981.

Mimeo.

This is a draft report on an IDRC project, based on a survey of energy sources and end uses
in twelve Egyptian villages. An introductory section presents a general picture of energy use 1in
Eqypt and sets out the objectives of the study. This is followed by a discussion of methodology
which provides 1information on the design and details of the questionnaire (which 1s included in
an appendix); on the selection of villages and households; and on data processing and analysis.
Twenty-five households were 1nterviewed in each village and data obtained on the supply and con-
sumption of commercial and non-commercial fuels. The final section of the paper reviews the
social and economic features of sampled households, discusses the production of non-commercial
sources of energy, presents findings on energy consumption by the rural population, and explores

factors affecting the amount and pattern of energy consumption.

2. Arnold, J.E.M., M. DeBacker, and S. Pringle. Present Wood Consumption and Future

Requirements in Kenya. Report to the Fast Africa High Commission, Food and Agricultural

Organization of the United Nations. Rome: FAOD, 1962.

This early study is one of a series of three which also covered lUganda and Tanganyika. It
does not look at firewood and is primarily of interest as an example of a study of the other end
uses to which wood may be put. It focuses in particular upon the consumption of sawn timber and
industrial roundwood for building, fencing and furniture. Information was collected from a num-
ber of different categories of rural areas, and covers consumption by rural industries, house-
holds and larger farm enterprises. A detailed account of the sampling procedures and methodology

adopted 1s given.

3. Babiker, A., and Alla-El-Din. "Rural Energy and the Environment: Impact of Women 1n

Semi-Arid Sudan." In Women and the Environment in the Sudan ed. D. Barker, Papers

presented at the workshop on 'Women and the Environment', Khartoum, 1981, The Institute of

Environmental Studies, University of Khartoum, 1981.
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Wood based energy resources provldg almost all of the energy consumed in the rura! areas of
Sudan, and the burden of supplying flrewood falls mainly on women, This short paper looks at the
likely ecological implications of present patterns of collection and use, Two villages in dif-
ferent areas were studied, and following a general description of each, the authors then go on to
outline patterns of energy use, with particular reference to the role of women, |t Is concluded
from this that environmental degradation Is an Inevitable consequence of decisions taken by
women, which are highly rational In thelr own terms, given the financial and geographical con-
straints within which they must operate, about at the same time, it is noted, in one instance at
least, that it is the clearance of land for farming rather than the gathering of fue! which is

the major cause of depletion of wood resources.

4, Best, M, The Scarclty of Domestic Energy: A Study in Three Villages, Working Paper no,

27, Southern Africa Labour and Development Research Unit, Cape Town, South Africa, Novem-

ber 1979,

This paper assesses energy consumption in three Southern African villages, describes a num-
ber of energy conversion devices which might potentially be introduced and also discusses the
problem of implementing change, The uses of fuel for cooking, space heating and lighting are
explored, Each viilage was visited three times over a nine-month period and fuelwood and dung
piles weighed before and after a three day period of normal use, An interesting finding to arise
from this exercise is that there are usually substantial differences between viilage women's per-

ception of fue! use and results obtained by actual measurement,

5 Cline-Cole, R, "Firewood In a Rural Settliement in Sierra Leone, A Crisis of Pollcy Issues?"

In L'8nergie dans les commuautes rurales des pays du Tiers Monde, Colloque International

de 1'Universit8 des Nations Unies, Centre d'Etudes Geographie Tropicale Centre National de

la Recherche Scientifique, Universit8 des Nations Untes, i98i,

This paper discusses the findings of an enquliry into consumption of flrewood In the settie~
ment of Waterloo, Slerra Leone; a town completely surrounded by forests which s
nevertheless experlenceing a growing fuel problem, Results of a sample survey of thirty houses
are discussed, and consumers' fuel preferences are explored, Attempts to measure firewood supply
by cutting down trees on sample plots and weighing the dried bundles produced, are also des-
cribed, The distribution of different woodfuel types used in the town is plotted and seasonal
variations In supply and demand discussed, The comparison of overall supply and demand figures
suggests the Imminent destruction of forest reserves, and the blame for this state of affalrs is

attributed to government pollcy, and the ef fect of thls upon the behaviour of local people,
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6, Digernes, T,H. "Wood for Fue! - Energy Crisis Implying Desertification, The Case of Bara,

The Sudan,” Thesls for Cand Polit Degree, University of Bergen, Norway, 977,

This important case study is reviewed in detail in Chapter IV, Set against the background
of drought in the Sahel from 1973 onwards, it explores changing patterns of fue! availability and
use in Bara town and the rural communities by which It Is surrounded, !t combines questionnaire
based methods of data collection with more open-ended anthropological types of enquiry, and aiso
draws qulte extensively on secondary sources, It is of particular interest as an example of what
can be achieved by a woman researcher in a Musl|im soclety, where access to local women and their
knowledge of fuel collecting and using practices Is essential to a proper understanding of the
energy situation, (See also: Digernes, T,H,: Fuelwood Crisis Causing Unfortunate Land Use -

and the Other Way Around, Norsk Georg, Tideskr, vol, 133, p, 23-32, Oslo, i979,),

7. Energy Unit, Ministry of Agriculture, "Malawi Rural Energy Survey 198i," Mimeo,

This report discusses the findings of a nation wide survey of 2,400 households, which was
designed to provide the degree of difficulty experienced in obtaining fuels, and the solutlons
adopted by rural people under circumstances of fuel scarclty, The allocation of alternative
fuels to end uses is clearly established and areas of shortage are identified; but it is conclud-
ed that the people most affected have so far done little about the problem, and that a tree
re-planting strategy directed at the combined production of non-fuel and fue! materials may be
the best way forward, The survey, which was administered twice during the course of a year to
allow for seasonal variations, provides a good example of how a useful macro-level plcture can be
established without recourse to highly time consuming or resource intensive data collection pro-

cedures,

8, Ernst, F, Fuel Consumption Among Rural Families in Upper Voita, West Africa, Voluntary pa-

per, Eight World Foresiry Congress, Jakarta, 978,

Tree Plantation projects in Upper Volta have been undertaken by a number of organizations,
including the Forestry Department, to provide for future needs; yet few attempts to measure con-
sumption have actua!ly been made, This paper describes the results of a study carried out in two
vil lages where daily measurements of consumption were carried out over short periods of time with
the cooperation of a number of households which volunteered their assistance, The most siriking
concliusion to emerge, In the |ight of previous assumptions that wood provided the only major

source of fuel, is that millet stalks are actually being used for about six months of the year,
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This, In turn, suggests that fears of rapid future deforestation might weii prove unfounded,
9, Ensminger, J. "Energy Use Among the Galole Orma,' 1980, Mimeo,

Most of this short paper takes the form of transcripts of open-ended interviews carried out
by the author with selecféd key Informants from among the Galo!e Orma, and other inhabitants of
the Tana River District in Kenya, These are used to bulld up a picture of how fuel avatiiabiiity
and use Is changing as drought forces Increasing numbers to settie permanentiy in areas where
good grazing land can be found, An Impression is also created of how things might iook in future
with growing concentrations of population in urban centres, Ensminger's account provides another
good exampie of how an extensive area can be established without the use of costly data collec-

tion exerclses,
10, Fleuret, P,, and A, Fieuret, '"Fueiwood Use in a Peasant Community: A Tanzanian Case

Study, "The Journal of Develioping Areas 12, (April 1978):

This articie describes an Investigation of fue! consumption which was carried out in a
Tanzanian viiiage in the course of a plece of anthropological fieldwork, An account is given of
how fuel is collected and used, and the results of measurements of the fuel consumed by a smaii
number of households over a period of a few days are reported, The procedure adopted of assess-
ing volume rather than weight seems problematic, as does the attempt to generalize on the basis
of such a iimited set of results, Nevertheless, this remains a useful contribution with the dis-
cussion of the difficulties encountered in defining and identifying househoid composition proving

particuiarly instructive,

11, Mung'Alla, P,M, "Estimation of Present and Likely Future Demand for Fuelwood and Charcoa! in

Machakos District, Kenya,® M,S, thesis, University of Dares-Saiaam, 1979,

Against a background of declining woodfue! availability, this thesis sets out to assess
overali fevels of fuel consumption in the Machakos District of Kenya in 1971; and to predict what
consumption wili be In 1980, 1990, and 2000, The area was divided into zones of good; medium and
poor vegetation cover, and within each, attempts were then made to assess consumption by rural
and urban househoids, private and pubilic servlce§ and industries, Most data were coilected by
questionnaire but some direct measurements were aiso carried out, In addition, interviews with
charcoal and wood fuel traders helped to build an impression of factors influencing the supply of

fuel, in spite of certain difficulties concerning the stratification of the rurai population,
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and other matters which the author brings to the readers' attention; the study may be recommended

for its unusually comprehensive treatment of the end uses of fuel,

12, Nkonokl, S.R., "The Poor Man's Energy Crisis,” A Report of the Tanzanian Rural Energy

Consumpt ion Survey, Dar-es-Salaam, 1983,

This national survey has two major objectives, The first is to establish levels of energy
consumption in rural Tanzania, and to determine the nature of the problems faced by rural people
with regard to fuel, This is achieved through a study of twelve villages selected to broadly
represent the range of agricultural and economic conditions found in the country, with members
from different income groups being interviewed in each case, Each village was visited at least
twice during the course of a two-year period to cover seasonal variations; and the consumption
patterns associated with a range of rural industries were also Iinvestigated, The second
objective - to evaluate the possibilities for increases in energy supply - is pursued through the
investigation of a number of potential new energy sources and conversion devices, The study
concludes with a series of useful appendices which Iincliude a case study on village

electrification, and an exploration of charcoal markets,

13, 0Ojo, A, "User's Preferences of Various Fuels Types in the [fe Region, Some Guidelines for

the Rural Systems Project,” In Rural Energy Systems in the Humid Tropics, eds, W, Morgan,

R, Moss, and A, Ojo, Proceedings of the First Workshop of the United Nations University
Rural Energy Systems Project, |fe, Nigeria, 1978, The United Nations University, 1980,

pp. 3942,

This smal| preliminary study was Intended to provide some guideiines for the United Nations
University Rural Energy Systems Project by indicating areas of emphasis, A simplified
questionnaire was administered to a sample of 150 respondents in the town of |fe and a further 30
in the major settlement of Osu, eliciting information on the frequency with which they cooked
with seven types of fuel: dung, charcoal, sawdust, electricity, fuelwood, gas and kerosene,
Informants were also asked to nominate their three most preferred souwrces of fuel on the
assumpt ion of no monetary consitraint; and to suggest the fue! types which they would |ike fo see
developed for domestic use in urban and rural areas, Kerosene emerges as the most popular fuel,

reflecting its convenience, availability and low cost,
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14, Ojo, A, "Fuel Consumption Patterns in Rural Communities of South Western Nigeria,” In

L'energie dans les conmuantes rurales des pays du Tiers Monde, (Colloque Intrnatinal de

Itunivesite des Nations Unies), International de I'universit® des Nations Unies),
Talence: Centre d'Etudes Geographie Tropicale, Centre National de I|a Recherche

Scientifique, Universite des Scientifique, Unlversite des Nations Unies, 1981,

This is one of a number of papers from the Rural Energy Systems Project of the United
Nations University and the University of Ife, It takes 10 villages from the Project's overal!
sample to build a composite picture of fuel consumption patterns, Four particular factors emerge
as critical: +the location of the village in relation to neighbouring towns, the rural housing
environment, the soclio-economic status of the population and the relative availablility of alter-
native fue! sources, The changing pattern of fuel consumption Is ascertained by asking respon-
dents which fuel sources have been, and are currently being used for cooking and lighting, As
with previous surveys (0Ojo, 1980) consumer preferences are explored, and it Is suggested that

these should play an Important part in determining the future of the projects's research,

15, Whitiow, J,R, The Household Use of Woodland Resources in Rural Areas, Zimbabwe, Department

of Natural Resources, 1979,

This study of woodland resources in five African villages in Zimbabwe is once again motiva-
ted by concern with declining availabliity, Building on a guestionnaire survey of 72 households,
it presents details of present fuel consumption levels and collection practices, Fuel preferenc-
es are also explored, together with the alternative uses of wood for construction and medicinal
purposes, While the contrast between the tribal areas and the adjacent wooded iandscapes of com-

merciai farmland and national parks is noted, the broader context of scarcity ls not discussed,

B. ASIA AND THE PACIFIC

1. Bajracharya, D, "Implications of Fue! and Wood Needs for Deforestation. An Energy Study in
a Hill Village Panchayat of Eastern Nepat.,® D, Phil, thesis, History and Socia! Studies of

Science, University of Sussex, 1981,

This thesis which is based on fieldwork carried out during an extended period of reslidence
in a Panchayat in the hiils of Nepal, has already been discussed in detail in Chapter II!i, It
explores the baslc hypothesis that it is the clearing of land for agricultural purposes rather
than the gathering of fuel which is primarily responsible for the deforestation which may be

occurring, The study is unusual in the degree of attention which is pald to measuring the
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availability of the types of fuel used at present (as opposed ta potential new sources and con-
version devices); and is able to demonstrate that the annual flow of fuel is in excess of the
off-take for fuel consumption purposes. Apart from its contribution to the methaolology of fuel
supply measurement under field conditions, the thesis also contributes to our understanding of
consumption assessment by showing how data collection on a week by week basis can be used to
establish confidence limits around estimates arrived at through longer term recall . (See alsa
Bajracharya, D. Firewood Consumption 1in the Nepal Hills: A Comparison of the Annual Recall and
the Weekly Recorded Data - paper from the Rapid Rural Appraisal Conference, Institute of Develop-

ment Studies, University of Sussex, 1979. Mimea).

2. Bialy, J. Firewood Use 1n a Sri Lankan Village: A Preliminary Survey. Occasional Papers on

Approprite Technology, School of Engineering Science, University of Edinburgh, 1979.

This is a preliminary report of a study of fuelwood use in a village 1n the Sri Lankan Dry
Zone. The use of fuelwood for coding and other purposes 1s described, and the pattern of season-
al variatians explained. The major contribution of the paper lies in the procedures devised for
direct measurements of fuel consumption for cooking and other purposes such as parboilling of pad-
dy under field conditions. There 1is also a careful discussion of how to determine caloric
values, and on devices for the standardization of family size for purposes of comparison.
Attention 1s also paid to the question of how applicable the results aobtained in this particular

situation might be to the understanding of fuel consumption in other parts of Sri Lanka.

3. Briscoe. J. "“Energy Use and Social Structures in a Bangladesh Village. "Population and

Development Review 5, no. 4 (December 1979):

This widely cited study is based on eight and a half months' residence in Bangladesh. Data
were collected through regular repeat visits to a sample of the population comprising some 50
households, using a combination of recall and more direct forms of measurement. The first part
of the paper deals with the flows of animate and inanimate energy through the village system at
an aggregate level. Briscoe then goes on to show how the unequal ownership of assets and the
pattern of social relationships with which this is associated, leads to very marked differences
in access to to energy between different and to anticipate the implications of certain likely
future sectors of the population. An attempt is also made to understand present forms of distri-
bution 1n their historical context, developments upon the availability of fuel. The major

contribution of the study lies in 1ts path-breaking exploration of these broader aspects of the
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political econamy of energy use, At the same time It should be recognized that the vatidity of

the methods used for assessing energy flows have been questioned by certain observers,

4, Chirattananon, S, "Analysis of Rural Energy Development in Thailand.” In Islam et al; Rural

Energy to Meet Developmental Needs: Asian Village Approaches, East West Center,

Honolulu, 1983,

Chirattananon's paper takes the form of a general discussion of energy issues in the context
of Thal rural development, It also summarizes the findings of energy survey work carried out by
other people; the most important of which Is the study carried out by the National Energy Admin-
istration, which Is only available In the Thal language, This is of interest as an example of
the more extensive sample survey type of approach to data collection, with results being present-
ed from interviews with some 22,000 informants, from 200 different villages, The study is aiso
of interest in that consumption of the so-called 'commercial fuels' (gasoline, kerosene, etc,) Is
cons idered alongside the more familliar blomass, The consideration of energy use in agriculture

and transportation, in addition to its domestic uses, is also an unusual feature,

5. Donovan, D, Woodfue! Utilization by Small-Scale Industry in Nepal, Progress Report No, 2,

March 1980, Kathmandu, Nepal, Mimeo,

This report provides one of the most systematic investigations available of fue! use in
small scale rural Industries, It focuses primarily on firewood and suggests new research direc-
tions in a fleld which has perhaps been overly concerned with matters of domestic consumption,
The research on which it is based was conducted mainly in districts in the mountain and hill
regions of Nepal, I+ was prompted by the concern that assumptions were being made about the
expansion of the rural industrial sector without any conslideration of what Its fuel requirements

might be, or the possible impact of these upon the domestic consumer or the environment, In
addition to the novelty of its subject matter, the report Is also noteworthy for the methodologi-

cal issues which it raises and explores,

6, Istam, M,N, "Study of the Problems and Prospects of Blogas Tehcnology as a Mechanism for
Rurai Development Study in a Pilot Area of Bangladesh,"” (Village Resources Survey for the

Assessment of Alternative Energy Technolegy). Prepared for IDRC, Ottawa, Canada, 1980,

This study was prompted initially by the desire to explore the feasibility of biogas in

rural Bangladesh, but then expanded to look at rural energy use in general, and at the various
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alternative conversion and end use devices which might be introduced, Drawing upon Information
from almost 3,000 households, from 23 villages In a single administrative unlon, it is unusual
tor the Insight provided into the extent to which fuel consumption can vary between communities
located in close proximity to each other, The report draws extensively on secondary sources, re-
viewing all of the earlier major studies of rural energy carried out in Bangladesh, It is also
noteworthy in the coverage given to the methods of research which were employed; providing a use-
ful basis upon which to plan larger scale pleces of research, A large amount of useful material

Is present in tables, although ideally more time might have been devoted to its interpretation,

7. Newcombe, K., and T, Bayes. Energy in a Simbu Village, Man and the Biosphere Report no, 5

Papua New Guinea Ecology Programme, UNESCO/UNEP, Integrated Ecological Studies of Human

Settlements, Lae and its Hinterland, 1981, Mimeo,

Set in the context of reduced forest cover around a village in the populous New Guinea high-
lands, thls study sets out to understand the factors affecting the supp!y of fuel, and the
varlous end uses to which fuel materials may be put, Following four months of residence In the
community, during which researchers built up a general picture of social life and resource use,
detalled measurements of consumption were carried out over short perlods which were phased to re-
flect the main seasonal variations, Detalls of the methods employed are given, and the paper
concludes with a description of a computer model which was designed to simulate a serles of

alternative future energy scenarios against different assumptions about availability and use,

8, Poputation and Deve!opment Company and the Population and Community Development Associa-
tion, "Fuel Utilizatlion Survey," Pre-final report submitted to Petroleum Authority of

Thalland, Bangkok, Thaiiand, 1981,

Following the discovery of large natural gas reserves in the Gulf of Thailand, this study of
existing patterns of energy use was commissioned in order to help assess the {ikely scale and
compos ition of future domestic demand for the new commodity, The report detalls a massive data
col lection exercise, involving 185 interviewers and over 13,000 Informants, and covering agricul=-
tural, industrial, commercial and domestic end users in the rural and urban sectors, The charac-
teristics of present users and non-users of |lquid petroleum gas *1pg) are compared, and poten-
tlal 1pg users are discussed, Lengthy appendices provide detailed breakdowns of survey results,

together with information on data collection procedures,
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9, Siwatibau, S, Rural Energy In Fiji: A Survey of Domestic Use and Potential. A report to

the Fijian Government with assistance from the International Devel opment Research Centre:

Ottawa, Canada, IDRC, 1981,

The aims of this report were to provide Information on local energy use and needs in select-
ed rural areas of Fiji and to evaluate alternative sources of energy supply with particular
reference to the possibilities of expanding biogas use and Improving domestic cooking condi-
tions, A wide range of secondary sources are drawn upon to supplement primary data from a survey
of four representative villages and seven isclated farm homesteads, The methods used in various
parts of the study are set out In considerable detall, with the use of village meetings, as an
unusual, but apparentiy rather successful means of bullding confidence, being of particular inte-
rest, After the dlscusslon of the results of the energy use surveys, details of the surveys on
blogas, existing cookers, electricity from autogenerators and a social assessment of the study

population's aspirations for change, are presented.

10, Soesastro, M,H, "Policy Analysis of Rural Household Energy Needs In West Java," In Islam et

al; Rural Enerqgy to Meet Development Needs: Asian Village Approaches, East West Centre,

Honolulu, 1983,

This paper, already discussed in Chapter V, reports the findings of a survey which was car-
ried out with three particular objectives in mind, The first was to increase understanding of
the potentlai role of energy in bringing about a better distribution of income; the second, to
assess the likely Implications of changes in fertiliser subsidles; and the third, to provide a
baseline against which subsequently to measure long term changes In energy consumption and supply
in rural West Java, Data were collected from more than 500 households of varying economic sta-
tus, drawn from 40 villages which were chosen to represent a range of ecological conditions, and
grouped in clusters so that local differences in levels of economic development couid be taken
Into account, Having presented results on the availability of fue! and its allocatlon
between different domestic end uses, the report then goes on to look self critically at the
research methods used, before concluding with a discussion of policy implications, It provides
one of the best examples of how the diversity of conditions arising within a sizeable region can

be captured by a survey deploying only relatively modest research resources,
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11, Weatherly, W,P, "Environmmental Assessment of the Rural Electrification | Project in
Indonesta,” Prepared for the US Agency for International Development, Jakarta, !ndonesla,

1980, Mimeo,

This paper about Indonesia Is a good example of how policy-relevant material on a reglon can
be obtained at relatively littie expense, Although formally commissioned as a rural electrifica-
tion environmental Iimpact assessment study, the subject is interpreted broadly to encompass ex-
tensive enquiries into present pattern of energy avallability and use, as well as a conslideration
of alternative forms of energy Intervention, All of this, in turn, is set within the context of
the changing interrelationships between rural population and the natural resource base, Three
regions, representing contrasting fuelwood conditions, were selected for investigation, and a
smal ler number of villages chosen for Investigation in each, An attempt was made to draw infor-
mants from different social classes, and in add!tion to domestic users, small-scale rural indus-
trial enterprises were also investigated, The factors Influencing consumers preference for cer-
tain fuels for particular end uses are described, and the determinants of fuel supply explored,
In overall terms, this is one of the most comprehensive and methodologically sound of the studies

which have been reviewed, (See also Arnold in section on survey methodologies below,)

C. LATIN AMERICA

1, Bogach, Y,S, A Fuelwood Policy for Guatemala, A report to the United Natlions Development

Progremme, Ottawa, Canada, Van Meurs and Associates Ltd,, Energy Consultants, 1981,

In the course of the six-year UNDP Petroleum and Energy Project Development in Guatemala, it
was recognized that the problems of fuelwood supply were of major Importance, Several background
studies were carried out by the project "to determine the gravity of the fusiwood supply situa-
tion and to propose measures that would ensure that fuelwood remains a viable fuel in Guatemala,"
The introduction to this report discusses fuelwood policy for Guatemala, and subsequent chapters
then go on to deal with domestic fuelwood wuse, the level of fuelwood supply,
the potential for fuel efficient wood cookstoves, and the potential of commerclal plantations for

the production of fuelwood, Sample selectlion and survey methods are also discussed,

2, Instituto de Economia Energetica, A Regional Energy System, The Entire Rios Province,

Argentina, Barlloche, 1982, 4 vols, Argentina, 1982,

This is one of the few examples avaiiable in the English language, from the rapidly expand-

ing Latin American rural energy literature, It is a very large study dealing with all aspects of
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energy used in the Entre Rios Province. Two central objectives are pursued. The first is to
describe the region's energy system in detail, and the second to provide baseline data against
which to assess the likely extent of electricity and natural gas penetration of energy markets.
Separate volumes of the report deal respectively with the urban and rural domestic sectors; com-
mercial services and industrial and mining sectors, and agricultural and other aspects of rural
production. Far too much information 1s presented for any detailed attempt at a summary to be
made here, Taken as a whole, the study provides a useful example of the types of data which are
required at the wealthier end of the spectrum of less developed countries, where non-animate
forms of energy use in agriculture becomes much more pronounced, rural industries become of
increasing importance, a clear distinction emerges between domestic and non-domestic forms of
consumption, and individual domestic end uses are served to an increasing extent through discrete
channels of supply. Ideally, however, a more selective approach might have been adopted towards
the statistical information presented so that more time could then be spent interpreting the sig-

nificance of survey findings.

3. Skar, S.L. Fuel Availability, Nutrition and Women's Work in Highland Peru. International

Labour Organisation, Geneva; mimeographed, World Employment Programme Research Working

Paper; restricted.

This is a pilot study commissioned by the ILO, with a view to identifying areas for more de-
tailed research. It is based on short periods of residence in Andean communities with contrast-
ing patterns of wealth, production, culture and fuel availability, and explores the implications
of these differences for the ways in which women allocate their time. It also shows how
important differences can arise within communities, as well as tracing through the consequences
for household nutrition as a whole of the decisions which women have to take at various levels of
resource availability. Although the statistical materials presented are, by the author's own
admission, somewhat weak, this remains an excellent example of what may be described as hypothe-
sis generating research. It is virtually unique among the body of work on rural energy reviewed,
in the degree of attention which 1t pays to problems encountered by women i1n the face of short-

age, and to the strategies which they adopt.
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I, METHODOLOGY

1, Arnoid, J, "A Revised Methodology for Energy Demand Surveys," A Discussion Paper presented
to the International Workshop on Energy Survey Methodologles, Jekyll isiand, Georgla,

January 1980, Mimeo,

This paper provides detalled discussion of the methodology used in an envirommental review
of the rural electrification projJect (see Weatherly's paper In the "Surveys and Emplrical
Studies" section above), Of particular interest are the differences which the author points out
between the methodology empioyed in this Instance and that of other energy surveys, These have
already been summarized Iin Chapter V and In the Weatherly entry, and therefore need not be

repeated here,

2, Ay, P, "Energy Research and the Crisis of Baslic Data Collection in Developing Countries,"
In L'energle dans les commuautes rurales des pays du Tiers Monte, (Co!lloque International
de !'Universite des Nations Uines, Talence: Centre d'Etudes Geographie Troplicale, Centre

National de la Recherche Scientifique, Universite des Nations Unies, 1981,

This short discussion of the problem of energy data collection In developing countries
touches upon a number of problems which are not generally recognized elsewhere, Emphasis Is
given to the differing historical and structural contexts within which data collection must take
ptace in develioped and developing countries, and it Is pointed out that systems for gathering in-
formation in the Third World are generally not wel! Integrated with administrative structures,
Pollcy makers often have to rely upon field research which was not designed with their particular
needs in mind, and which can, In any case, be difficult to get hold of, In those instances were
offictal data are avaliable, these frequently represent little more than best guesses, and claims
to representativeness can be highly misleading., The article shows how blases In sampling and se-
lection arise, and Identifies other impediments to the bullding up of a firm base of knowledge
about rural conditlons through research, The particular difficulties of assembling reliable data
on energy, where both production and distribution are generally so decentralized, are pointed

out,
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3. Bhatia, R, "Energy Survey Methodoiogies: A Framework for Measur ing Non-Conventional Energy

Sources in Developing Countries," Paper prepared for the ESCAP/IEA Workshop on Energy

This very usefu!l paper bullds upon Shatia's earlier presentation to the Jeky!|l Island Work~-
shop (see US National Academy of Sciences, 1980), and addresses itse!f to a rather wider range of
Issues than are normally discussed in reviews of energy survey methodology, The opening section
outlines the different types of energy policy which a country might seek to pursue and Ildentifies
the kinds of data which would be required in each instance, The prob!ems of measuring nonconven-
tional energy sources are then reviewed, The author then goes on to expiore the questions of
methodology in more detall, looking at how the appropriate type of survey can be identified; how
vitlages, households and respondents can be selected; and how data can be collected and
anaiyzed, The major part of the paper then conciudes with a discussion of some examples of rural
energy research undertaken In the ESCAP region, This is followed by appendices which include ma-
terials which help explore some of the matters of research strategy raised earlier in more con-

crete terms,

4, Bhatia, R, "Energy and Rural Development, An Analytical Framework for Socio-Econamlc
Assessment of Technological and Pollcy Alternatives," Resource Systems Instltute, East

West Centre, Hawali, 1980, Mimeo,

This paper is another important contribution to the energy survey literature, although it Is
somewhat broader In scope, exploring data collection problems alongside a consideration of ways
in which alternative forms of intervention can be assessed, In an opening section, Bhatla out-
lines the processes related to the generation and use of energy, identifles the states which are
typlcal ly passed through in the development of surveys, and discusses the issuss which need to be
taken into account in determining the precise shape which they will take, Detaliled attentlion is
devoted to the kinds of data which they may need to be assembled at household and other levels,
Subsequent sectlons then deal with technological and non-technological forms of Intervention;
different approaches to social cost-beneflit analysis; and with the social and organizational as-

pects of implementing change,

5. Brokensha, D,, and A,P, Castro, "Methods of Fact Finding," In Wood Fuel Surveys, Rome,
FAO, 1983,

This extremely useful paper deals In condensed form with many of the Iissues explored at
greater length In the present book, |t falis Into four major sections, The first details the

range of topics which may need to be explored in the course of a woodfue! survey, and suggests
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some general principles which can be employed where the time available for data collection Is
limited, The second reviews the different ways in which research can be conducted, starting with
the exploration of secondary sources and proceeding from these through different forms of direct
observation, to interviews, group Interviews and questionnaires, The third section is concerned
with the ways in which communities and individual informants may be selected, It concludes In a
discussion of how communities can be defined and of what representativeness entails, as well as
exploring househol!d and other units of study and sampling procedures, A short final section
deais with the selection, training and supervision of field workers and the considerations which

should be taken into account In deciding how they are to be deployed,

6, Brokensha, D,, and A,P, Castro, "What Sort of Information?™ In Wood Fuel Surveys, Rome,

FAO, 1983,

Written by the same authors, and appearing in the same publication, this Item directly com-
plements the previous entry, Following an Introductory statement in which the scope of biomass
fuel surveys Is discussed, the remainder of the paper divides into flve sections, In the first,
the importance of arriving at an understanding of people's own perceptions of the fuels which
they use Is emphasized, The second then goes on to look at the various forms of land tenure
arrangements which may be relevant towards the problems of groups, such as the landless and wo-
men, who may be places at a particular disadvantage as far as access to fuel Is concerned, In
the third section, the kinds of data which may be required on labour utilization are spe!ied out,
whlle the fourth detalls other aspects of production and distribution, including transportation,
marketing and sales, storage deforestation, Finally, in the fifth section, the different types

of fuels, consumers and end uses are Investigated,

7. Cecelskl, E, "Household Fuel Availabilities, Rural Women's Work and Family Nutrition,
"Rura! Employment Policles Branch, Employment and Development Department, ILO, Geneva,

Mimeo,

This draft paper discusses the issues to be explored in an ILO project relating women's work
to fuel availability and nutrition, and also devotes considerable attention to questions of
methodology, The Implications of agricultural modernization for the sexual dlvision of labour
are explored, The results of time allocation studies are discussed, and their usefulness as a
means of data collectlion reviewed, The new household economics approach Is also considered, and
the need to be conscious of external influences upon internal household labour al location proces-
ses Is emphasized, Turning more specifically to energy questions, the author points out the im-

portance of understanding women both as direct consumers of energy In the course of the various
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work activities in which they are involved, and as users and producers of fuel, The final sec-
tions of the paper then go on to look at the impact of fuel shortage on household labour alloca-
tion; the specific problems raised by the need to measure fuel availability; and the ways in
which quantitative and qualitative forms of Iinvestigation can be combined to throw light upon

these and related matters,

8, Delucia, R, "Defining the Scope of Wood Fuel Surveys," In Wood Fuel Surveys, Rome, FAO,

1983,

This paper provides an overview of the issues discussed in the book in which it appears;
several other items from which are also reviewed in this section of the bibliography (see
Brokensha, Geller and Openshaw), |t takes as its major theme the factors which need to be consi-
dered in defining and executing a wood fuel survey, In an opening section, the basic charac-
teristics of traditional fuel and energy systems are discussed, The author then goes on to
emphasize the importance of viewing wood fuels firstly as integra! parts of wider systems of
resource use which can exercise an important Influence uupon their availability; and secondly as
themsel ves involved iIn cycles of activity which may be relatively localized where fue! is not
commercial ly transacted, but which become far more extenslve where it is, The dynamic aspects of
wood fue! systems are also highlighted, with attention being directed towards the impact of grow-
ing shortages, the changing nature of energy demands in the course of development, and the possi-
bility of substitution into wood fuels by industrial and agricultural end users, The paper then
concludes with a discussion of the difficultles of measuring the demand and supply sides of
traditional systems; and of the types of surveys which will be appropriate at different leves! of

information need,

9, Geller, R,S.,, and G,S, Dutt, "Measuring Cooking Fuel Economy," In Wood Fuel Surveys, Rome,

FAO, 1983,

This paper addresses the problems of measuring cooking fue! economy in the light of a con~
cern to lidentify means of assessing wood stove performance, It is, however, also of broader
interest for the insights it provides into the relationship between energy consumed and quanti-
ties of fuel used in a more general sense, The need for a thorough understanding of actual cook-
ing practices is emphasized at the outset, and the types of data which will be required are out-
lined, The authors then discuss the measurement of fuel consumption and efficiency at a general
level; outlining the practical difflculties of assessing the former, pointing out the superiority
of energy consumption as a standardized measure, and exploring the different ways in which this

can be assessed, Different concepts of efficiency are then explored, and this, in turn, leads on
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to a discussion of the parameters which need to be incorporated in a test program. The paper
concludes with sections no the uses of simulation tests; the procedures which can be used, and

the ways in which results can be interpreted.

10. Graham, T. "Critical Issues for Designing Energy Surveys in Africa." In Energy for Africa:

Selected Readings, eds. D. French and P. Casson, Washington, D.C.: US Agency for Interna-

tional Development, 1980.

This 1s a generalized, somewhat sbstract discussion of critical issues and priorities in the
designing of rural energy surveys for Africa. The first section sets out a number of priority
issues which the author argues should be kept in mind during the design process. These are that
surveys should reflect the needs of those being surveyed; that collecting surplus data should be
avoided; that socio-economic data should be collected before technical data; that formal feasi-
bility tests should precede demonstration and that technology specific surveys should be stagger-
ed with field tests. In the shorter second section, concrete examples of problems arising in the

course of data collection exercises in Swaziland and Cameroon are explored.

11. Openshaw. K. '"Measuring Fuelwood and Charcoal." In Wood Fuel Surveys, Rome, FAOQ, 1983,

This short paper explores the major problems associated with the physical measurement of
fuelwood and charcoal. In relation to fuelwood, 1t discusses the difficulties arising as a
result of the irregular nature of bundle sizes, before proceeding to assess the strengths and
weaknesses of volume and weight as alternative mediums for arriving at standardized measure-
ments. This exercise 1s repeated with regard to charcoal, and a method for converting from char-

coal weight to roundwood equivalent is then discussed.

12. Thomson, J. "Firewood Survey: Theory and Methodology." In Energy for Africa: Selected

Readings, eds. D. French and P. Casson. Washington, D.C.: US Agency for International

Development, 1980.

This paper develops a framework for the surveying of firewood problems in Africa; and falls
into two parts. The first aims to set a context within which may militate against the production
of adequate firewood supplies. These 1include: the availability of seeds and seedlings; the
nature of land or tree tenure; the feasibility of protecting trees from foraging livestock; the
enforceability of property rights; and the potential for collective action in the light of local
level and broader political structures. The feasibility of alternative fuel sources or of more

efficient stoves as a means of conservation are also briefly reviewed. The second, and shorter,
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sectlon Is then devoted to a discusslon of how the varlous categorlies of Informatlion dlscussed

earller can be ellcited; and a recommended research package |s outlined,

13, US Natlional Academy of Sclences, Proceedings: International Workshop on Energy Survey

Methodologles for Developling Countrles, Jekyl! Island, Georgia, 1980, Board on Sclence

and Technology for International Relations, Natlonal Academy of Sclences, National

Research Councll, Natlonal Academy Press, Washington, D,C,, 1980,

This book summarizes the highlights of a USAID Inlitlated workshop on energy surveys In
devaloping countrles, and inciudes the concluslons, recammendations and reports from rural, ur-
ban, Industry and transportation working groups, Also Included are a directory of energy surveys
and excerpts from background papers, The workshop, as a whole, took as Its polnt of departure
the serliousness of energy problems In the developling countrlies and the lack of adequate Informa—
tion on which natlonal policy solve these problems could be based, The Rural Workshop Group
Report provides a clear discussion of the parameters of rural energy surveys and the dlfferent
program strategles whlich, together, determine thelr scope and the nature or the methods which are
used, The participation of local people, and organizational, personnel and management require-
ments, are also brliefly discussed, The estabiishment of a central repository of data accesslible

to al | countries Is suggested,
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III. GENERAL

1. Arnold, J.E.M., and J.A. Jongmar. "Fuelwood and Charcoal in Developing Countries."

Unasylva, no. 118 (1977):

This article provides a brief but extremely useful discussion of the main issues concerned
with the consumption of fuelwood and charcoal. It reviews existing literature/data on fuelwood
use in rural and urban areas and argues that, in both East and West Africa, woodfuels account for
70% of all 1n both East and West Africa, woodfuels account for 70% of all energy used, excluding
human and animal power. As a result, pressure on woodlands is now great - both near population
centres and 1in rural areas, where dung 18 increasingly diverted from vital agricultural uses to
burning. It also examines the impact of fuelwood on forest resources and their environment. The
author highlights the 1ncreasing use of charcoal and explores the trade-offs between fuelwood and
charcoal consumption in terms of energy efficiency and use of forests. There is a heavy emphasis
on the 1ncreasingly critical magnitude of the problem of fuelwood consumption. In the foresee-
able future, there will be no generally available fuel substitutes, especially among the rural
poor who are almost totally dependent on wood for energy. The article also contains an extensive
discussion of the importance of government supported and locally managed, fuelwood plantations as
the most effective way of meeting demand. Also discussed 1s the need to increase efficiency 1in
fuelwood use through 1improvements in fuel preparation and in the design of cooking pots and
stoves. There 1s a useful methodological note on the measurement of fuelwood use. (This review

appeared previously in Barnett et al, 1982).

2. Barnett A. "Rural Energy needs and the Assessment of Technical Solutions." 1In A. Barnett,

R.M. Bell, and K. Hoffman, Rural Enerqy and the Third World. A Review of Social Science

Research and Technology Policy Problems, Pergamon Press, 1982.

This item provides a valuable discussion of the problems of research aimed at understanding
rural energy needs and assessing technical solutions drawing upon an extensive review of the lit-
erature. Factors which are likely to 1inhibit the diffusion of rural energy technologies, but
which have often been neglected, are 1dentified and discussed, after briefly clarifying what 1s
meant by 'the rural energy problem'. Four specific methodological defects, which help to explain
why understanding of rural energy systems lag behind understanding of energy related technology,
are outlined. The chapter then concludes with a discussion of how social and economic appraisals

of alternative rural energy technologies can be carried out.
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3. Eckholm, E. The Other Energy Crisis: Firewood. Worldwatch Paper, no. . Worldwatch

Institute, Washington, D.C., 1975.

This short paper has proved highly influential in attracting attention to the problems of
growing firewood scarcity in Third World countries. A number of examples of firewood crises are
given and the alarming ecological consequences which can follow from fuelwood gathering and over
grazing are outlined. The relationship between fuel scarcity and the productivity of land is
emphasized, and the author points out the problems associated with the increasing use of substi-
tutes such as dung or kerosene. The political, cultural and administrative difficulties which
will be encountered in dealing with the crisis are discussed, and long term planning perspectives
and community participation mentioned as important elements 1in any solution. The argument con-
cludes with an appeal for changing attitudes towards fuelwood scarcity, and re-emphasizes the

urgency of recognizing the links between fuel extraction and environmental damage.

4, Jean Paul Lanly. Tropical Forest Resources. FAO Forestry Paper No. 30/UN 3216. 1310-78-04

technical report 4, 1982,

This 1s the fourth in a series of technical reports from the FAO/UNEP Tropical Forest
Resources Assessment Project. Drawing on data assembled from investigations in 76 countries, it
has two major aims. The first is to outline the present situation and major trends with regard
to natural and planted woody formations. The second 1s to develop a common framework of
categories and concepts which will enable information to be treated in a more consolidated
fashion than has generally proved possible in the past. The defects of earlier methodologies are
discussed, and the details of new procedures by which they have been replaced are spelled out.
O0f particular 1interest in this connection are the sections in which the problems of assessing
stocks and flows of fuelwood (as opposed to timber) are reviewed. Summary tables, organized on a
regional basis, provide data on a number of subjects of direct relevance to the planning of rural
energy research, including the ownership of forests, their legal status, and the ways in which
they are managed and used. The discussion of trends of deforestation, degradation, and replant-

ing help to identify areas where fuel shortge seems likely to be particularly acute.

5. FRIDA. Domestic Energy in Sub-Saharan Africa: The Impending Crises, its Measurement and

the Framework for Practical Solutions. London, FRIDA, 1980.

This report is based on 18 months desk and field work in the semi-arid region of sub-Saharan
Africa. It covers eight West and East African countries, including Mauritania, Senegal, Mali,

Upper Volta, Niger, Sudan, Ethiopia and Toga. Data were collected through a crash program of
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short visits and with the help of local collaborators who gathered information according to a
pre-determined format, Results are presented from a family fuel use survey, as wel! as from
studies of reforestation projects, charcoal production and solar cookers, Although their methods
are admitted by the author to have been somewhat rough and ready, and In spite of particular pro-
blems with the sampling procedures employed, the ability to draw slhulfaneously on broad |y campa-
rable data sets from a number of different locations, leads to certaln unusual and potentially
important concluslons, Of particular Interest are the relationships established between commun -
ty size, distance over which fuel has to be transported, methods of extractlon and transporta-

tion, and the gender division of labour with regard to fuel related activities,

6. Gamser, M, "The Forest Resource and Rural Energy Devel!opment,"” World Development 8 (1980):

769-780,

This general discussion which draws on several examples from FAQ forestry papers makes a
number of Important points in the course of a discussion of the politica! economy of forest ener—
gy development and community forestry, Amblguities and shortcomings arising in relation to much
of the existing data are pointed out, The common assumption in discussions of community fores~
try, that a 'community' is a homogenous group of people sharing common interests, is also criti-

cized,

7. Hoskins, M, "Community Participation in African Fuelwood Production,” Discussion paper pre-

pared for workshop on Fuelwood and other Renewable Fuels in Africa, Paris, 1969,

This paper provides a valuable dlscussion of community participation in energy development
proJects, raising lIssues which have generally been neglected by the rural energy !iterature,
Drawing upon examples from a number of African countries, it criticies "top-down" tendencies In
the planning of forestry projects, and advocate instead a local community development approach as
the only effective means of solving woodfuel problems, Discussion is not only confined to fuel
product ion, however, The paper investigates the processes of fue! transformation, including har=-
vesting, charcoal maklng, transportatlion, drying and storing, and it is these aspects which are
of particular Interest in terms of establishing a context within which energy research may be

carried out,
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8. Howe, J.W. "Energy for the Villages of Africa. Recommendations for African Governments and

Outside Donors."” Draft. Overseas Development Council, Washington, D.C., 1977.

This report examines local level sources of energy for the villages and farms of sub-Saharan
Africa, and makes recommendations for national policy makers and aid donors. The first chapter
presents an overview of the African energy situation, making particular reference to village
energy and considering the utilization of energy in production, processing (including cooking),
marketing and services. Research on small scale renewable energy hardware, and on software and
institution building are then discussed, and an attempt is made to relate various forms of hard-
ware to the types of end use identified at an early stage. Six particulr areas are identified
where research will be required if hardware is to be properly utilized. Possible forms of
institution building are also explored. Although widely cited and apparently influential, this
report has been criticized for a rather rigid and technocratic approach which overlooks the com-
plexity of the social, economic and political contexts within which change must take place, and

assumes too dominant a role for western suppliers of technology.

9. Ibrahim, M. "Women's Role in Deforestation." In Women and the Environment in the Sudan.

Papers presented at the workshop on Women and the Environment. University of Khartoum,

Institute of Environmental Studies, 1981.

This short paper seeks to establish how the domestic, income-generating and agricultural
tasks performed by women are contributing to environmental deterioration in a reqion of the
Sudan. The nature of the agricultural operations in which women engage are explored, and there
are also accounts of fuel collection, salt extraction, house construction and the grazing of
livestock. Women's own perceptions of deforestation are also investigated, although not describ-
ed 1n any detail; and a series of recommendations regarding areas in which additional research is

required are outlined.

10. Islam, M.N., R. Morse, and M.H. Soesastro, Rural Energy to Meet Development Needs: Asian

Village Approaches, Boulder, Westview Press, 1984.

The items from this collection which are most relevant to the methods of rural energy sur-
veys have already been individually reviewed (See Soesastro, Planning Service, and
Chiraratananon), so only a brief overview of this as a whole is present here. Its purpose, as
stated in an introductory paper, is to report methods and results of a cross-section of Asian
policy, technology and development research, linking energy and rural development issues; and to

derive from this a new agenda of research and methods which will enable rural people to organize
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energy resources and technologies to meet their needs, The early chapters are devoted to reviews
and descriptions of rural energy surveys conducted in Bangladesh, !Indonesia, the Philippines,
Thailand and India, These are then followed by discussion of possible technical Interventions in
the form of stove, forestry and biogas programs, There Is also an Interesting discussion of a
plece of action research carried out in Nepal, where attempts were made to enable rural people to
articulate thelr own technological preferences, The book concludes with more general chapters

dealing with the types of information required for energy planning and the way in which research

can be organized so as to become more relevant to people's needs,

11, US AGENCY FOR INTERNATIONAL DEVELOPMENT

The Socio-Economic Context of Fuelwood tse in Small Rural Communities A,!,D, Evaluation,

Special Study No, 1, by DEVRES, Bureau for Program and Policy Coordination, USAID,
Washington D,C, 1980,

This consultants report describes and analyses the socio—economic aspects of fueiwood and
charcoal use in rural communties, and is intended primarily as an aid to those cammunities, and
is intended primarily as an aid to those designing and implementing community fuelwood
programmes, !t is based on an extensive |iterature search (reflected in a very useful bibliogra-
phy) and on discussions with very large numbers of Individuals and organisaios with interests in
this area, Sections on firewood and charcoal deal respectively with sources and availability,
access; harvesting/production, transport, distribution and consumption, and lead on to an attempt
to draw out Iimplications for community programmes and more general conclusions, The initial
accounts are comprehensive in their coverage of Issues; and whiist the form adopted precludes any
serious conslderations of linkages between themes, and hence of social dynamics, they provide a
very useful overview of the range of issues which might be taken into account in any piece of
rural energy research, In relation to the types of programme considered, three guidelines are
singled out for particular emphasis: the importance of local participation; the need to consider
specific soclo-econamic and ecological characteristics; and the need for constant and critical

consideration of alternative plans and approaches,

Energy Balances for Latin America Latin America Energy Organisation, Quito, Ecuador, 1981,

This item has been Included as an example of the extensive Latin American literature on

energy balances, It consists mainly of tables, graphs, and other Il lustrations relating to 22
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out of the 26 members of the Latin American Energy Organisation, which are presented for Indivi-
dual countries as well as In sub-regional aggregates, The main emphasis is on 'commerclal' ener-
gy, but simple surveys were carried out on wood and other non-commercial fuels, and information
on these is also included, In an introductory section the definitions and methods used in con-
structing the balances are described, and information is then given for each country and sub-
reglon according to a common format, The principle trends and characteristics of the energy sec-
tor are summarisied, and data is presented on sources of energy supply and final energy consump-

tion by sector, Brief conclusions and reconmendations are made in a final section,

13, SRINIVASAN, M,

The Contributions by Women In the Development and Use of Energy, and the Potential Impact of

New Energy Technologies and Systems on Women In Rural Areas, Technical Policy and

Assistance Council, Centre for {international Technical Cooperation, American University,

Washington D,C, 1980, (mimeo),

This paper provides a preliminary statement of the contribution made by women in the
development and use of energy in the rural third world, A number of specific studies are
referred to, but the discussion remains, for the most part, at a rather general level, The cen-
tral thrust of the argument is that the Important roles played by women in obtaining, converting
and conserving energy, and hence their vital Interest in energy technoiogy innovations, have been
neglected by researchers and policy makers, The Iimportance of a wider concept of energy which

Includes animate sources, ls also pointed out,
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