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FOREWORD

Development of appropriate wood energy strategies and improvement of the capabilities of
member countries in planning wood energy development programmes are two important objectives
of the Regional Wood Energy Development Programme in Asia (RWEDP). Since its inception in
1985 RWEDP has supported a large number of case studies, workshops and training courses on
various specific subjects related to these two objectives. The list of RWEDP publications on the back
of this document reflect the project's past activities in this field. Other national and international
institutions and organizations have also contributed to an improved information base on wood
energy.

The actors in wood energy systems, from the supply and demand sides, are clearly identified
and their roles are now better defined than in the past. In addition forest resources are beginning to
be assessed and evaluated in a more systematic way.

For example, while earlier the use of fuelwood by poor people was seen as the cause of
deforestation it is now recognized that other factors such as conversion to farmlands, industrial use
of forests and forest fires - for which not always the poor people are responsible - are also important
causes.

It has also become clear that wood energy provides opportunities for income generation and
rural development and deserve attention of policy makers from a broad range of sectors.

While considerable progress has been achieved in improving national capabilities in research,
training, education and wood fuel surveying additional efforts are required to create multidisciplinary
teams capable of mastering the subject and involving relevant groups (local governments, villagers,
NGOs, university research and extension programmes, and others) in the planning and
implementation of wood energy projects.

Unfortunately, the quality of wood energy data available is still inadequate for conducting
detailed sectoral reviews and wood energy planning activities. In many countries, this lack of
accurate information leads to controversial interpretation of the energy situation and hampers the
correct identification of solutions to be undertaken.

The end of the second phase of RWEDP was considered to be an opportune time to reflect
on the progress made in our understanding of wood energy issues in RWEDP’s Il member countries
and on possible issues to be addressed in a follow-up project.

Thus, from 22 February to 3 March 1993, two consecutive regional meetings were conducted
in Chiang Mai, Thailand. The first one, aimed at planners from RWEDP member countries, was an
“expertconsultation on data analysis and assessment for wood energy pfawhiigthe second
one, aimed at policy makers, wassarhinar on policy instruments for the implementation of wood
energy developmemrogrammes 36 participants came from the member countries to the two
meetings, and a total of 29 papers by 23 resource persons were presented.

A wealth of information became available during these meetings and RWEDP is grateful to
all the participants and resource persons who contributed to lively discussions and/or acted as
rapporteurs of the various sessions and workshops. Particular thanks go to C. Heruela, who as a
consultant to the project was primarily responsible, from the initial conceptual framework to the final



editing of the three volumes of this report. | also wish to thank Aroon Chomcharn and Cor Veer for
their valuable inputs in preparing the agenda’s and Tina Sriratana, Pimpa Molkul, Panpicha
Issawasopon and Navaporn Liangcheevasoontorn for their assistance in the organization of the
meeting and Panpicha for the typing and design of the documents.

It is hoped that the two meetings and this report will generate appropriate attention to wood
energy from planners and policy makers in the field of energy, natural resources and rural
development. Hundreds of millions of poor people in our member countries, depending on this
important source of energy and income, deserve it.

Egbert Pelinck
Chief Technical Adviser
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Expert Consultation on Data Assessment and Analysis
for Wood Energy Planning
(23-27 February, 1993), Chiang Mai, Thailand

STATEMENT

by

MR. MIGUEL TROSSERO*
on behalf of Assistant Director General,
Forestry Department, FAO/Rome

Honourable Mr. Pongpayom Vasaputi, Vice Governor of Chiang Mali,

Mr. Sompongse Chantavorapap, Deputy Director General, Dept. of Energy Promotion and
Development, Royal Thai Government

Mr. E. Pelinck, Chief Technical Adviser, Regional Wood Energy Development Programme
inAsia,

Distinguished experts and guests, ladies and gentlemen.

It is indeed my great pleasure and privilege to have this opportunity to be with you to
inaugurate this Regional Expert Consultation on Data Assessment and Analysis for Wood Energy
Planning.

Onbehalf of the ADG, Forestry Department, | wishto expressmy gratitudetothe Royal Thai
Government for its hospitality, to the Government of the Netherlands for this continuous financial
support and, particularly, to the project staff for all the dedication provided for the preparation of this
meeting.

| wish also to give awarm welcome to all the international experts, Heads and Senior staff
of energy and forestry planning, our guests and observerstaking part in this consultation.

Assenior plannersof theenergy and forestry sector you arewell aware of theinconveniences
caused by theinsufficient avail ability of information and data about wood energy sector. Part of the
main concern to be tackled in the future and for which | expect we can find a clear way of action
through this consultation. Weak, and in many cases, lack of data on forestry resources availability
for fuelwood production, preparation, transportation, utilization, trade and marketing, hasled to the
absence of wood energy policiesand strategies, which have caused that many projectsand activities
have not been able to achieve the results expected.

b At ng Chief, Non-Wood Products and Energy Branch (FOPN), FAO/Rome
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Most of problems to be tackled by wood energy projects were identified under the
perceptions and approaches devel oped before and after the Nairobi Conferenceon NRSE (1981). In
this period the international situation was characterized by the “cold war”, high internationa oil
prices, high concentration of oil resources and fuelwood and charcoal were considered the main
causes of deforestation.

Now, the international situation looks quite different and the main concerns for the
decade to come are: sustainable development and environment protection.

Onceagain, energy aspectsareoneof themain concernsof our society. Unbalanced emission
of CO, and other pollutants resulting from the combustion of fossil fuels have led to seek new
environmentally-friendly sourcesof energy. Wood energy systems, rationally planned and organized
can contribute to mitigate part of this present environment concern in three different manners:

Thefirst one, better organized and economically feasible wood energy systemswill lead to
protect our forests; in the meantime can contribute to increase their value through an increased
utilization of the biomass available.

Thesecond one, the protection and higher value of productsderived from existing forestsand
wood lands, as well as new tree plantations for energy and other purposes will help to improve the
environment at local level through soil conservation, water management and scenery.

Thethird one, if wood fuel s are sustainabl e supplied, they constitute a source of energy with
abalanced emission of CO2 which can aso contribute to absorb part of the excess of C02 produced
by the combustion of fossil fuels.

With respect to sustainable development, again wood energy can provide a great
contribution, particularly through the generation of new jobs and higher incomes. Considering that
wood energy is aways locally available source of energy, it can also contribute to the substitution
of imported fossil fuels with all the derived socioeconomic implications.

Inthe past, theimplementation of many wood energy projectsand activitieshaveleft, among
other things, a better understanding of the wood energy situations and have contributed to develop
acritical mass of human resources, properly trained who have an important roleto play in the years
to come.

| would like to draw the attention of energy experts that, fuelwood and charcoal constitute
the major source of energy of the national energy balances and for the forest experts| would liketo
remind that fuelwood and charcoal constitute the main forest product derived from forestsand wood
lands. Aspect which is particularly important when and and semi and lands are considered.

However, despite of these important factors above mentioned, we have hot been able to
tackle most of the problems with fuelwood and charcoal, and the wood energy sector has not yet
received the attention that it deserve.



On the other hand, it must be recognised that, wood energy sector is composed of millions
of fuelwood suppliers and charcoal makers scattered in rural areas, that most of the fuelwood and
charcoal istraded through informal markets, that fuelwood and charcoa evenwhereisacommodity
very often isfreely appropriated or illegally cut.

These aspects make particularly difficult the collection of dataand information and these are
one of the problems to be overcome in future wood energy planning exercises. Aspects that also
must be properly addressed and considered at the moment of formulating policies and intervention.

The experience of energy and forestry planners will be excellent but not enough. Ad hoc
teamsfor datacollection, analysis, processing and interpretation, must betrained and established as
well as appropriate planning methodol ogies, should be adopted.

These groups composed by professional and technicians of different areas of specialization
should be provided by institutions from the energy, forestry and other related organizations,
including NGO's, in order to ensure the necessary participation of al the interested actors of the
sector.

Participative wood energy planning exerciseswill constitute akey factor for theformulation
of well integrated wood energy scenarios; scenarios which should be permanently reviewed and
improved with updated and upgraded information in order to adjust the policies and actions to:

. the dynamic of different economic sectors,
. the needs of the different actors of the wood energy systems,
. the interrelation with socioeconomic and environmental aspects.

Furthermore, 1'd like to remind that new and more advanced technologiesfor the utilization
of other renewable and non-renewable sources of energy are upcoming in the horizon and some of
these technologies can help to tackle part of the problems faced by the wood energy sector.
Therefore, multi-disciplinary and interinstitutional teamsfor wood energy planning should be kept
informed of the technological developmentsnot only for theintroduction of improved technologies
on wood energy, but also for the utilization of other sources of energy such as new bio-fuels, solar
energy, and of course, fossil fuels.

Last but not least, please be reminded that this consultation will be important for you,
because you will have the opportunity to exchange views and experiences with colleagues of other
countries and different sectors, but also will be important for usto know your problems, your needs
and' so that identify the assistance to be provided by the project in the yearsto come.

| hope you enjoy your stay in Chiang Mal and you benefit from thefruitful discussionsto be
heldinthedifferent sessions of the consultation and | wish that this meeting constitutes apermanent
guidance for our future work.



WHY A WOOD ENERGY WORKSHOP

EGBERT PELINCK
Chief Technical Adviser
Regional Wood Energy Development Programmein Asia

L et mestart by welcoming you al to thisfirst working session of theexpert consultation. The
Regional Wood Energy Development Programmefeel s privileged and fortunate that you have made
theeffort to cometo Chiang Mai and share your views and experiencesin wood energy devel opment
activities. Y our presence and the quality of the contributionsthat we have received already, provide
themain part of the answer to the question raised in the agenda of this meeting “why awood energy
planning workshop?’ . The papers we have received and had a chance to glance through do confirm
the expectations we had when starting the organization of this meeting: New information has been
gathered and analyzed in many Asian countries. Thisformsthe basisfor new perspectives on wood
energy development programmes and policies that are emerging. The information is not just new,
it isalso much more accurate than the wild guesses on the basi s of which we have often been forced
in the past to draw our conclusions and formulate our recommendations. Theinformation presented
and to be discussed thisweek is expected to lead to the identification of new policy issuesthat need
to be addressed and which will discuss in more detail, next week. This week we hope, not only to
learn from the results of the varioustypes of analysis of the wood energy situationin Asia, but also
to learn how such more accurate information was obtained, managed and presented in aformat that
decision makers could make use of it. And how we can institutionalize and disseminate such
approaches.

We take the liberty of interpreting your presence here, as an agreement that wood energy
matters, and that it matters now and will continue to matter alot in the foreseeable future... but |
hasten to add that we would be most interested in viewsto the contrary. We hope and beg for debate,
we urge you to frankly express your views and the reasons for them, as we subscribe to the belief
that rational debate and discussion must form the basis for public policies and programmes. Now,
with the global movement towards more open societies, more than ever.

Though the list of participants that has been distributed, seems to suggest that there are
different categories of participantsin this meeting (participants, resource persons, FAO staff, etc.)
with different responsibilities, we wish to emphasize that such differences are only of an
organizational nature. It is understood that for the purpose of this meeting, we are all participating
on an equal basisin the discussion, in our capacities as knowledgeable and interested individuals,
rather than as representatives and advocates of any predetermined organizational perspective.

In addition to the emergence of new information and new methodsto gather and analyzethis,
another reason for organizing this meeting at this point in time is more directly related to the
planning and implementation of Regional Wood Energy Devel opment support activities. The present
phase of RWEDP ends by the middle of this year. Follow on activities are under the consideration
of theinstitutionsin the 11 countries presently participating in RWEDP, FAO and the Netherlands
Government. Review of past activities and the current status of wood energy development is
expected to contribute to better identification and planning of future priorities.



But most important of all | hope that the outcome of this meeting will underscore with solid
data the importance of woodfuels for the livelihoods of the hundreds of millions of poor peoplein
Asia, rural and urban, male and female, young and old. People whose concerns have been too often
ignored or misunderstood in the quest for rapid modernization. And that they need more attention
from the policy makers (and donor organizations) when they consider energy options for Asiafor
the next 30 to 40 years. Next week’s meeting of energy and forestry policy makers from all the
eleven member countries of RWEDP will be the first opportunity to get that attention. Your
contribution will be crucial for that.

We thank you once again for your participation and wish you fruitful discussionsand a
pleasant stay herein Chiang Mai.






Wood Energy Development in Asia Assessment of
Critical is Use, Constraints and Prospects

by

Auke Koopmans

1. INTRODUCTION AND BACKGROUND INFORMATION

1.1 Introduction

In many countries, not only in Asia but also in other parts of the world like Africa, Latin
America, Oceania, etc. fuelwood is an important source of energy. Unfortunately, although some
scattered information is available on a few countries from a variety of documents like national
statistics, energy balances, World Bank and United Nation organizations reports, etc. it is difficult
to find a document which provides, by using detailed information on a country by country basis, a
regional overview of the wood or biomass energy situation. This lack may result in weaknesses in
the energy planning process for individual countries as well as for the region as a whole.

For this reason FAO Regional Wood Energy Development Programme in Asia (RWEDP)
with support from FAO/Forest Industries Regular Programme decided to commission a desk study
on the importance of biomass energy within South East Asia with emphasis on the 11 countries

0
FIRWEDP Countries -
| |[Non-RWEDP Countries  *
| |Other Asian Countries

Figure 1.1: The RWEDP and Non-RWEDP Countries

Managing Director, HSE - Green fields, P.O. Box 167, Chiang Mai, Thailand.
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which are covered by RWEDP Asia. In addition to the 11 member countries e.g. Bangladesh,
Bhutan, India, Indonesia, Myanmar, Nepal, Pakistan, Philippines, Sri Lanka, Thailand and Vietnam,
three other countries have been covered also. These countries, further mentioned as the Non-
RWEDP countries consist of Cambodia, Laos and Malaysia. The reason to cover these three
countries as well is as these countries form an integral part of the region and may become members
of RWEDRP in a future phase. Figure 1.1 shows the 11 member countries as well as the 3 non-
member countries within Asia.

Besides fuelwood, other biomass sources such as agricultural residues in the form of straw,
stalks, husks, cobs, etc., leaves, grass as well as animal dung also play an important role as a source
of energy, not only for industrial use but also for domestic use. In fact fuelwood and other biomass
energy sources are often inter-substituted, depending on availability, price, etc. Itis therefore almost
impossible to cover fuelwood alone. Within the present report, which attempts to give a regional
overview of the importance of fuelwood, other biomass energy sources, collectively called the
"traditional energy sourcgsare also covered for as far as a separation could be made. The term
"Commercial sources of energyithin this report represent the other, mainly non-renewable energy
sources like kerosene, natural gas, LPG, coal, electricity, etc. Although wood, charcoal and in some
cases agro-residues are also commercially traded, these are considered as traditional sources of
energy.

1.2  Background Information on the Countries

The 14 countries covered show large variations in terms of size, population, population
density, forest cover, per capita Gross Domestic product, etc. Table 1.1 gives an overview of the size
and the rate of growth of the population.

Table 1.1: Population and Population Density of RWEDP and Other Countries

Population in Average population Population Rural Population
Country/Region millions in 1990 growth rate in % density per as % of total

1985-1990 sg/km 1990 1990
RWEDP Countries
Banglades 115.59 2.67 888 83.6
Bhutan 1.52 2.15 32 94.7
India 853.09 2.07 287 73.0
Indonesia 184.28 1.93 102 69.5
Myanmar 41.68 2.09 63 75.2
Nepal 19.14 2.48 140 90.4
Pakistan 122.63 3.44 159 68.0
Philippines 62.41 2.49 209 57.4
Sri Lanka 17.22 1.33 266 78.6
Thailand 56.70 1.53 109 77.4
Vietnam 66.69 2.15 205 78.1
Non-RWEDP Countries
Cambodia 8.25 2.48 47 88.4
Laos 4.14 2.82 18 814
Malaysia 17.89 2.64 55 57.0
RWEDP Countries 154095 | @ - | - 72.9
Non-RWEDP Countries 3028 | - e e
ASIA 3,112.70 1.87 114 65.6
WORLD 5,292.20 1.74 40 54.8

Source World Resources 1992-1993 (WRI, 1992)



. Asaaswell asthe RWEDP World population distribution
feg_'on IS hee_iwly populated with 1990 total population = 5,292 million
Asia accounting for 58.8% of the

worlds population while the
RWEDPregion accountsfor 29.1%.
Figure 1.2 shows the population
distribution of continentsaswell as
distinct regions of the world.

Ocearia (0.5%)
Rest of Asia (20.7%)

Morth ke Certral America (R %
South America (5.6%) )

\}\\\\ Africa (124 %)

Fromthetableitisclearthat ~ F"EDP courtries (2.1%)
all countrieshave quitealargerura
population. However, it isexpected Figure 1.2 Population Distribution
that the urban-rural ratio will
change dramatically in the RWEDP countriesin the next 20-25 years from an average of 73%rural
based population to an estimated 67% in the year 2000 and further falling to 60% in 2010. The
accelerated urbanization trend has multiple reasons: A lack of job opportunitiesin rural areas and
coupled with it a disparity of income, new agricultura land becoming scarce resulting in that
existing plots have to be divided and subdivided, alack of facilitiesin rura areas, etc. The figures
1.3, 1.4 and 1.5 show the population increase as a percentage of the size of the population in 1960
(WRI, 1992).

However, when population growth will stabilize is a matter of speculation. Demographic
projections published by the World Bank in 1984 suggest a hypothetical stabilized population of
around 11 billion by theyear 2150. The most alarming feature of the popul ation projectionsconcerns
the anticipated ratesof growth inthe poorest countriesand regions. The Bank's projections show that
for instance India's population will not stabilize until it reaches 1.7 billion while Bangladesh might
have a stable population of 450 million (HABITAT, 1986).

Thedataas presented in table 1.1 should be treated with caution asthere arelarge variations
in population density. For example, Indonesia which shows an average population density of 102
people per sg. kilometer has a disproportionate population density. Theisland of Java covers about
7% of the total land area but at the same time is home to about 67% of the population, resulting in
apopulation density of closeto 1,000 people per square kilometer. This disproportional population
density will influence the urbanization rate also and it is expected that by the year 2010 only 52%
of the population will be living in rural areas, mainly outside the island of Java.

Table 1.2 shows datarelated to the Gross National Product (GNP) of the different countries
which showsthat most of the countriesare poor to very poor with 6-7 of them (Bangladesh, Bhutan,
Myanmar, Nepal, Vietnam, Laos and presumably Cambodia) bel onging to the group of 25 poorest
countries in the world. The same table also shows that the agricultural sector, including forestry,
fisheries and hunting, is very important for most countries, not only in terms of providing food to
the population but also in terms of providing employment.
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Table 1.2: National account data and labour occupation

GNP per Capita | Average annual Distrib. of GDP 1989 % @ | % of 1980 Labour Forcein
Country/ inUS$in changein rea - - - -
Region 1991-92 @ GNP 1979-1989 | Agric Indust Service | Agric Indus Service
RWEDP
Countries
Bangladesh 208 35 44.3 14.4 41.3 75 6 19
Bhutan 415 1 - 46.1 29.3 24.6
India 310 5.6 317 285 39.8 70 13 17
Indonesia 605 6.5 24.1 35.7 40.2 57 13 30
Myanmar 250 2.3 53 19 28
Nepal 160 4.0 58.7 15.0 26.4 93 1 7
Pakistan 430 6.8 26.6 239 49.5 55 16 30
Philippines 725 18 235 33.3 43.3 52 16 33
Sri Lanka 510 4.0 26.0 26.8 47.2 53 14 33
Thailand 1,605 7.3 16.9 35.1 48.0 71 10 19
Vietnam 20 | 0 - 68 12 21
Non-
RWEDP
Countries
Cambodia s |
Laos w80 | - 76 7 17
Malaysia 2,475 5.7 42 19 39

Source: World Resources 1992-1993 (WRI, 1992) and AsiaWeek Nov. 27, 1992
Note : (1) Datafrom AsiaWeek, (2) Numbersin italic are from earlier years. --- Data not available

However, the contribution of the agricultural sector to GDP, although considerable, appears
to be low on a per capita basis when judged on the size of the labour force employed within the
sector. This possible can be considered as an indication or measure of the amount of under-
employment within the agricultural sector.

1.3 Land Area and Land Use

Asisthe case with population, the sameis true for land areas and land use with individual
countriesshowing largevariations. Table 1.3 givesan overview of theland areacovered, theamount
of cropland, permanent pasture land, forest and woodland and other land as well as the percentual
changes which have occurred since 1977-1979. Contrary to the population size, with Asiaand the
RWEDP countries accounting for a very large share of the total population of the world, the land
area covered, as shown in figure 1.6, is relatively small. The large population size occupying a
relatively small land area indicates that conditions with regard to land availability for agriculture,
etc. isalarge constraint, and will increasingly become so, in particular in comparison to other parts
of theworld. Besidesthe problemswith agricultural land, the pressure on the forests and woodlands
will increasingly become more severe, not only from fuelwood harvesting and as a source of timber
for construction purposes but probably even more important as a source of land to grow food. With
regard to the amount of forest and woodland asshownin table 1.3, not muchisknown. TheRWEDP
countries still have aforest cover of about 33% which, when compared to the Asiaaverage of about
20% appears to be good. However, most of the forest islocated in Indonesiaand, in case Indonesia
is taken out, the average forest cover of the RWEDP countries (minus Indonesia) drops to about
25%. In most casestheratio of closed to open forest isknown, but apparently only littleinformation
exists on crown cover, stocking, mean annual increment, etc. Deforestation rates are an equally
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uncertain factor and
although again some
information is available, Land area distribution

much appears to be based
on estimates. The World
Resources Institute (WRI,
1992) estimates that within
the Asian region annually
3.6 million ha. of forest has
disappeared during the
period 1981-1990. Insular
South east Asia (Indonesia,
Malaysia and the
Philippines) account for 1,8
million ha with Indonesia
aloneaccounting for about 1
million ha. Continental
South East Asia (Cambodia, Laos, Myanmar, Thailand and Vietnam) account for 1,4 million ha
while the remaining Asian countries account for 0.4 million ha.

Total area = 131,288.41 million sq.km.

USSR (17.0%)
Europe (2.6%)

Figure 1.6 Area Distribution

Table1.3: Land Areaand Land Usein Sq Km. (1987-1989)

Total Area Cropland Permanent Forest/ Other
Country/Region Areasq km pasture area woodland land area
sq km % of total s km areain sg km sq km
RWEDP Countries
Bangladesh 130,170 0.10 92,710 6,000 19,660 11,810
Bhutan 47,000 0.04 1,300 2,700 26,000 17,000
India 2,973,190 2.26 1,693,570 119,230 667,820 492,580
Indonesia 1,811,570 1.38 212,330 118,000 1,134,330 346,910
Myanmar 657,540 0.50 100,350 3,620 323,960 229,620
Nepal 136,800 0.10 26,000 19,970 24,800 66,030
Pakistan 770,880 0.59 207,700 50,000 32,930 480,250
Philippines 298,170 0.22 79,570 12,200 107,500 98,900
Sri Lanka 64,630 0.05 18,980 4,390 17,470 23,790
Thailand 510,890 0.39 216,240 7,610 143,730 143,310
Vietnam 325,490 0.25 65,920 3,300 93,560 162,710
Non-RWEDP Countries
Cambodia 176,520 0.13 30,560 133,720 6,440,580
Laos 230,800 0.18 9,010 8,000 129,000 84,790
Maaysia 328,550 0.25 48,800 270 193,400 86,980
RWEDP Countries 7,726,330 5.88 2,714,670 347,020 2,591,760 2,072,910
Non-RWEDP Countries 735,870 0.56 88,370 14,070 456,120 178,210
ASIA 27,312,280 20.80 4,544,560 6,942,510 5,388,550 10,436,660
WORDLD 131,228,41 100.00 14,778,770 33,229,430 [40,953,170 42,327,370
0

Source: World Resources 1992-1993 (WRI, 1992)
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1.4  TheEnergy Sector

Theaverageper capitaenergy requirements(commercia aswell astraditional energy sources
such as fuelwood, residues, dung, leaves, etc.) in 1989 in the Asiaregion is estimated as 28 Giga
Joule (GJ). From 1979 to 1989 the per capita energy consumption increased 26%. Even though the
per capita energy consumption has increased considerable, it is still low when compared to the
World's average of 67 GJwhich, since 1979, only increased 2%. The RWEDP countries, however,
show only aper capitatotal energy requirement of about 12 GJ, even lower then the Asian average.

Even though since BGD
1979 the per capita energy BB
use in North and Centra INS
America declined with 6%, HE‘E-‘
the 1989 average of 233 GJ PO
is still about 8-9 times as SRL
high asin Asia. Out of the Tha
individual RWEDP CAM
countries only Thailand has LAO
anaverageper capitaenergy MAL
consumption which is ASIA
higher then the Asian AMER Nso
average and out of the Non- EMER.,8
RWEDP countries only USSH
Malaysia shows an above OCEANMO 50 100 150 200 250
average consumption. Giga Joules per capita

Figure 1.7 presents an

overview of the per capita Figure 1.7 Per Capita Energy Use (commercial and
energy consumptionfigures traditional energy sources)
for the RWEDP and Non-

RWEDP countries in
comparison to other areas (WRI, 1992). However, with the area being densely populated, the total
amount of energy consumed is considerable.

Even though the per capita energy use in the RWEDP countries can be considered low, it is
estimated that the amount needed for cooking does not show large differences when compared to
many western countries. The main difference is that in western countries cooking energy
requirements are met by commercial sources of energy while, in most of the countries covered,
traditional sources of energy play a much more dominant role. The apparent scarcity of the latter
poses problemsto many people, in particular for the urban and rural poor. However this problem of
scarcity hasmany faces: Evenin places, wheretraditional sources of energy arein abundant supply,
people complain about problems with supplies. Part of these complaints are based on that people,
in particular the poor and landless, do not have access to these supplies and therefore are facing
scarcities. In other cases the workload of the people, often the women who are responsible for
agricultural tasks, household chores, collecting water and fuel, etc. can be so high that, even though
the fuels can be collected easily and freely, the time to do thisis not available. In other cases fuels
may be abundantly available but the means to transport it do not exist or are costly. This shows,
albeit very briefly, that many issues are involved and that simply looking purely at the demand and
supply of traditional fuelsis not sufficient because their are many underlying factors, partly known
but in other cases unknown, involved in understanding the traditional energy sector. This paper,
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which deals with aregional review of available information can only scratch on the surface of the
demand and supply situation. It istherefore clear that no al encompassing solutionsto the apparent
problem can be advanced here.

2. THE ROLE OF TRADITIONAL SOURCES OF ENERGY IN THE RWEDP
COUNTRIES

As shown in the previous chapter, the overall energy consumption (commercial as well as
traditional energy sources) in the RWEDP countries can be considered, when compared to most
developed countries, to below to very low. The per capitaenergy consumption figures as presented
in figure 1.7 cover all energy sources, including the traditional sources of energy e.g. fuelwood,
charcoal, residues, dung, etc. Traditional energy sources play a very important role in most of the
RWEDP countries and may in some cases account for close to 100% of the total amount of energy
consumed.

21  Total Consumption of Traditional Sourcesof Energy

Table 2.1 provides an overview of the importance of the traditional energy sources within
the overall energy consumption for different countries. It should be noted that the data as presented
in table 2.1 in many cases are based on estimates’ and may under- or over estimate the overall
consumption. The estimates of the traditional sources of energy include fuelwood, charcoa and
bagasse and it has been assumed that they include other traditional sources of energy such as straw,
husks, chaff, dung, etc. aswell.

The data, as presented in World Resources 1992-1993 (WRI, 1992) which are based on
United Nations data, have been compared with information obtained from other sources such as
World Bank reports (Issuesand Optionsin the Energy Sector reports), TFAP and Forest Master Plan
reports, etc. For those countries where information exists it appears that the actual energy
consumption isconsiderabl e higher then what has been estimated withinthe U.N. system (UN, 1988
and UN, 1991).

This under-estimate is mainly taking place with regard to the amount of traditional energy
sources. Thisisnot surprising as these traditional sources of energy often are non-traded, collected
for own use, etc. and therefore do not appear in any statistical information. However, although in
most cases the differences are large in afew countries the estimates appear to be reasonably close,
notably in Thailand. However, preliminary information gathered during studiesin afew provinces
for the Forest Master Plan indicate that the amount of fuelwood consumed may be far larger then
previously estimated. A few examples of the underestimates will be given with WRI/UN estimates
(WRI, 1992) normally given for theyears 1972, 1976, 1989, 1984 and 1988 while the datafor 1986
have been obtained from U.N. information (UN, 1988):

For the commercial energy sources the estimates are based on officia statistical information provided by the individual
countries. Fuelwood and charcoal consumption data are estimated from population data and country-specific per capita
consumption figures. These per capitaestimateswere prepared by FA O Romeafter an assessment of available consumption
data. Although energy values of fuelwood and charcoa vary, conversion factors were made using the United Nations
Statistical Office standards e.g. 1 cubic meter fuelwood equals 0.33 ton coal equivalent (TCE) and 1 metric ton charcoal
equals 0.986 metric ton of coal. The energy of a metric ton of bagasse is valued at 0.264 TCE. A Petagjoule is one
quadrillion (10™) joules.
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Bangladesh: An energy balance prepared for the year 1981 within the framework of the ADB-

UNDP supported Bangladesh Energy Planning Project or BEPP (GOB-1987) gives
a detailed overview of energy use within the country. As shown in figure 2.1 the
amount of energy consumed in 1981 for which BEPP data were used is far larger
then the WR/UN data suggest.

Table2.1: Energy Consumption Data for the RWEDP Countries

Commercial Energy Total Energy Imports as % Traditional Energy as
Consumption Requirements of consumption® % of Total
Country/Region Consumption
Petajoules % Charge Petajoules % Charge 1979 1989 1979 1989
1989 since 1979 1989 since 1979

RWEDP Countries
Bangladesh 227 125 502 38 59 30 71 54
Bhutan 1 155 30 9 91 -189 99 95
India 7,528 94 10,693 70 13 8 33 25
Indonesia 1,453 44 2,852 32 -276 -180 53 47
Myanmar 74 36 268 27 -35 -15 71 69
Nepal 13 80 226 67 91 85 9 92
Pakistan 930 119 1,330 102 35 36 26 21
Philippines 527 9 983 21 87 85 38 38
Sri Lanka 55 17 153 21 89 83 54 52
Thailand 1,026 117 1,631 90 9 59 11 34
Vietnam 210 13 465 22 12 12 49 51
Non-RWEDP Countries
Cambodia 6 1,353 58 411 100 98 99 89
Laos 5 12 43 25 7 15 82 83
Malaysia 705 128 834 117 -89 -151 17 10
RWEDP Countries 12,044 81 18,243 58 42 34
Non-RWEDP Countries 716 127 935 103 29 18
ASIA 70,787 54 84,136 52 -72 -194 13 10

Source: World Resources 1992-1993 (WRI, 1992)

Note :

Myanmar :

1) Negative numbers indicate net exporters.

The latter estimate for 1980 show atotal energy consumption of about 8-9 million
TOE made up of about 30% commercial (2.5 million TOE, including other uses) and
70% (about 5.5-6 million TOE) traditional energy sources. The BEPP dataindicate
atotal consumption of about 14 million TOE e.g. made up of about 21% (2.9 million
TOE including non-energy use, losses, etc.) commercial energy and 79% (11.2
million TOE) traditional energy.

WRI/UN estimates indicate in 1980 atotal energy consumption of about 5 million
tons TOE (27% commercia and 73% traditional) whilein 1988 the total amount was
estimated at closeto 6 million TOE (28% commercia and 72% traditional energy).
World Bank reports (WB, 1985b and WB, 1991a) however indicate in 1982 atotal
energy consumption of about 11 million TOE (18% commercia and 82%
traditional), rising to about 12 million TOE in 1990 consisting of 17% commercial
and 83% traditional sourcesof energy. Figure 2.2 showsthe energy consumption for
the different years.
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Figure 2.2 Comparison of Energy Consumption Data for Myanmar

16




SriLanka:  WRI/UN estimates, as shown in figure 2.3, show for 1980 a consumption of about
3 million TOE (37% commercia and 63% traditional) while for 1989 the tota is
given as about 3.5 million TOE (36% commercial and 64% traditional). A World
Bank report however reportsatotal energy consumption of 3.7 million TOE in 1980
(46% commercia and 54% traditional) while a recent estimate by the Alternative
Energy Unit of Ceylon Electricity Board (CEB, 1990) gives atotal consumption of
about 6.5-7 million TOE (31% commercial and 69% traditional).

Vietnam: A provisional energy bal ance prepared withintheframework of the Tropical Forestry
Action Programme or TFAP (FAO, 1992a) indicates that the share of traditional
sources of energy isfar larger then what is estimated by WRI. Figure 2.4 showsthe
amounts of energy consumed with the data for 1988 derived from the TFAP
exercise. The share of wood (from forests) amount to about 45% of the total amount
of traditional fuels while, if other sources of fuelwood are included (from
homesteads, scattered trees, saw dust, wastewood, etc.), fuelwood accountsfor about
80% of all traditional sources of energy.

The discrepancy between the WRI/UN estimates with those from other sources are difficult
to explain asonly limited information isavailable. Theinclusion or exclusion of traditional energy
sources other then fuelwood, the manner in which losses (charcoa conversion losses, etc.) and
energy sources used for non-energy purposes (feedstock for fertilizer production, etc.) are taken
account of, the way in which electricity generation is handled (output or input energy data in
particular with regard to hydro power), etc. all may play arole.

However, for asfar as could be ascertained, more or less the same methods have been used
and thereason for the differences are probably based on weak datasources. The WRI dataare based
on estimates or official government statistics but both may not be indicative of the actual situation.
In this context it is worthwhile to quote the Bangladesh Bureau of Statistics (GOB, 1989) which
publishes yearly data on the supply of traditional fuels based on extrapolation of 1974 estimates:

"The data relating to traditional sources of energy are relatively poorer in quality as they

had to be assembled from a variety of sources producing information highly elusive in nature and
widely scattered over the economy”.

17



SRHI LANKA - TOTAL ENERGY USE

Commercial and traditional energy types

7000+

: EEEEEE
GO ] - Traditional energy
BOQQ i Commercial energy
LLl i
© QO] s e L
= . H Trad. energy esL
= : :
2 30007 S B N G B
# g g Com. energy est.
20001 i R
o N
N N
N N
1000 T § """"" § """
N N
o ; N N
72 74 76 78 80 82 84 86 88 90
Year
Figure 2.3 Comparison of Energy Consumption Data for S'i Lanka
Commercial and traditional energy types
EEEEE
Traditional energy
NN
Commercial enerqy
S [
= = Trad. energy est.
P Wl
=] =
[=I=
" é Com. energy est.

72 74 76 78 80 82 84 86 88 90
Year
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Thefirst column of table 2.2 shows the amount of traditional sources of energy used within
the countriesand was derived fromtable 2.1. However, for ease of reference, the amounts have been
converted from Peta Joul esto tons. Thistable shows, besidesthe WRI/UN estimates of the amounts
of traditional energy consumed within the individua countries, aso the amounts consumed
according to other sources of information.

Table2.2: Traditional Energy Usein Tonsfor the RWEDP Countries

Traditional Energy Use in Million Tons?
Country/Region Traditiona energy
use* Million tons Total® | Fuelwood/ | Residues | Baggase Dung Y ear/Source
in 1989 Charcoal
RWEDP Countries
Bangladesh 17.98 31.95 5.86 23.88 153 6.70 1981/BEPP, 1987
Bhutan 1.92 0.94 0.92 0.02 ---- ---- 1988/FAQ, 1991a*
India 176.27 321.8 162.06 51.17 ---- 1194 1990°
Indonesia 89.05 3 - - ---- ---- 1979/WB 1980°
Myanmar 12.31 73.13 26.33 2.46 7 ---- 1990/WB 1990A
Nepal 13.92 28.46 ---- ---- ---- ---- 1985/TFAP 1988
Pakistan 18.51 11.33 -——- - - ---- 1991/Ouer ghi 1992
Philippines 24.67 60.82 29.15 6.96 - - 1989/WB 1992b
Sri Lanka 5.29 35.18 12.61 - 0.74 - 1990/CEB 1990
Thailand 37.42 13.08 23.86 3.38 6.32 ---- 1988/NEA
Vietnam 15.91 30.37 33.18 13.62 7 - 1988/FAO 1992a
46.80
Non-RWEDP
Countries
Cambodia 341 - - - -
Laos 2.38 ---- 2.40 ---- ---- ---- 1989/GOL 1990a
Maaysia 5.63 2.40
RWEDP Countries 413.27 653.8 —--- —--- - ——--
9

Note:

1) Based on World Resources 1992-1993 (WRI, 1992)
2) Conversion factors used as mentioned in the original documents

3) Converted to fuelwood equivalent by using average conversion factors
4) A direct comparison can not be made as a different population size (700,000 in the FAO study instead

of 1.4 million as used in WRI 1992
5) Traditional fuel use based on Soesastro et al (Soesastro, 1983)
6) Unpublished and unofficial estimates by ESMAP
7) Included under residues
-- No data available.

The WRI/UN dataare said to be based on official statisticsor, where these are not available,
on estimates. The consumption of traditional sources of energy are invariably based on estimates
provided by FAO. It appears that the consumption estimates of traditional sources of energy have
been calculated using per capita consumption data and the amount consumed by other sectors may
not have been included.

In other cases, in particular in the case of World Bank "Issues and Options in the Energy
Sector" studies, it is not known how the energy consumption data were obtained. However, it may
be assumed that these are based on the best availableinformation at that time and in general include
consumption by other sectors such as industry.
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Comparing the consumption data for these countries where recent and more detailed
information is available e.g. Bhutan, Myanmar, Pakistan, Philippines, Sri Lanka, Thailand and
Vietnam with the data for the same countries as presented for 1989 by WRI/UN the difference in
traditional energy useisstriking: 215.65 million tons versus 116.03 million tons or almost double.
In some of the countries where in-depth studies have been carried out, the difference appearsto be
even more striking. Bangladesh and Pakistan are agood example: Inthese countriesdetailed studies
with regard to energy use have been carried out or are presently being carried out. Theresults(inthe
case of Pakistan the preliminary results) indicate that the actual consumption of traditional sources
of energy may be even afactor of 3 higher then estimated by WRI/UN.

2.2  Sectoral Consumption of Traditional Sourcesof Energy

2.2.1 Domestic versusother consumers

The data as given above in general show the total amounts of traditional sources of energy
consumed with the exception of the WRI/UN estimates which appear to show only the domestic
consumption. Even though the domestic sector is by far the largest consumer of these sources of
energy, the other sectors and notably the industry (bricks, lime, textiles, food processing, etc.) also
consume considerable amounts. Unfortunately, little information exists on the use of traditional
sourcesof energy by these other sectors, except for afew countrieswheremorein depth studieshave
been carried out. Table 2.3 provides an overview of the available information of the sectoral
consumption of energy.

By comparing the data presented intable 2.3 with thoseintable 2.1 it isevident, asindicated
earlier, that the present share of traditional sources of energy out of the total consumption appears
to be quite abit higher then what had been expected from other sources of information. Comparing
the datafor those countries for which recent dataare available it appears that for most countriesthe
share of traditional sources of energy is about 10-30 percentage points higher then the 1989 data
shown in table 2.1. Thailand is an exception but, judging preliminary information gathered during
studies carried out for the Thai Forest Master Plan, the amount of traditional sources of energy may
be considerable higher then what hasbeen estimated previously (personal communication Dr. Aroon
Chomcharn).
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Table2.3: Sectoral Energy Consumption asa % of Total for RWEDP Countries

Commercial Energy Fuelwood and/or Residues Total Traditional
Country charcoal Dung, etc. Energy Sources Y ear/

Domestic Oths Domestic Others Domestic Others | Dom. Oth. Total Source
Bangladesh 38 9.8 11.7 34 57.6 13.7 69.3 171 86.4 1981/BEPP, 1987
Bhutan 15 11.3 75.1 11.8 0.6 0.0 75.7 11.8 87.2 1988/FAO, 1991a
India e — | e - - - 39.1 89/90 Est.?
Indonesia 12.6 33.1 50.9 35 | - | - -—-- -—-- 54.3 1979/WB 1989°
Myanmar 0.6 12.0 84.1 -—-- 25 0.8 86.6 0.8 87.4 1990/WB 1990a
Nepal 12 4.4 92.8 15 00 | - 92.8 15 94.4 1982/WB 1983a
Pakistan 7.1 40.1 41.2 11.6 ! 41.2 11.6 52.8 1991/Ouerghi 1992
Philippines 10.1 44.8 32.6 53 35 3.6 36.1 8.9 45.1 1989/WB 1992b
Sri Lanka 6.6 21.6 59.0 10.3° 2.3 59.0 12.6 71.8 1990/CEB 1990
Thailand 8.8 60.9 189 24 12 7.6 20.1 10.0 30.3 1988/NEA*
Vietnam 2.0 24.0 29.6 4.4 34.7 5.2 64.3 9.6 73.9 1988/FAO 1992a

Note:  "Others' includes Industry, Transport, Agriculture, Commerce, Government as well as Other uses. Conversion

losses have not been accounted for. -- denotes "No data available" while 0.0 denotes "Neglible amount”

1) Residues are included under fuelwood

2) Domestic fuelwood consumption apparently includes residues also

3) The Domestic sector includes Government use as well as use by Commerce

4) The Domestic use include use by Commerce as well

5) Estimate by the author, based on WRI/UN data for commercial energy and unofficial World Bank data for
traditional sources of energy.

A further comparison shows that it appears that the consumption of traditional sources of
energy by "Othersuses' e.g. industry, transport, etc. have indeed not been included in the estimates
as published by WRI, using official statistical information. Bangladesh isa case in point: Ignoring
the amount of traditional energy used by the "Others" sector in 1981 (17.1% in 1981), the share of
traditional energy becomes about 71.6% more or less equal to the 71% asshown intable 2.1 for the
year 1979. However, the data from other countries show less conclusive evidence.

The"Others' sector, when compared with the Domestic sector appearsto berather small but
nonetheless significant. Table 2.3 pointsto that this" Others" sector accounts for about 10-15% out
of the total amount of energy consumed within the countries and has a share from 10-30% of the
total amount of traditional sources of energy consumed. In fact, the amounts of traditional sources
of energy used by the " Others" sector may even be higher. Studies carried out on behalf of the FAO-
Regional Wood Energy Programme on fuelwood and other biomass use as a source of energy have
identified many industrial activities which use such traditional sources of energy. For instance, in
the case of Nepal, the amount of traditional sources of energy was estimated to be closeto 3 million
tons, far larger then the 0.17 million tons which can be cal culated from the information provided in
table 2.2 and 2.3 (1.5% of 11.33 million tons). Another source (WB, 1983) mentionsthat in 1980/81
the industrial consumption of fuelwood was only about 0.1 million tons.

Traditional sources of energy are important for this "Others" sector and can be considered
asvital for therural based industries: itself avital sector of the economy becauseit providesincome
for many people in rural areas. Seen the problems with the reliability of supplies of commercial
sources of energy inrural areas, wood fuelsarefor most of theserural based industriesthe only large
scale heat energy resource which is economically viable and potentially sustainable. It is expected
that therefor wood fuels will remain the major source of heat energy for many yearsto come.
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Another reason why the consumption of traditional sources of energy is significant is that,
inthecase of the" Others" sector” it often involvestransactionse.g. fuelwood, charcoal, etc. istraded
rather then collected by the users themselves. An exception to this general rule are those activities
which themselves generate sources of energy such as the coconut processing industry (coconut
husks, -shells, -fronds, etc.), the rubber industry (wood from old rubber trees), sugar (bagasse), etc.
Being traded means that it can and does provide opportunities for rural development through the
generation of rural employment and income through the production, harvesting, processing and
transporting of wood fuels.

2.2.2 Rural versusurban consumption

Inthe"Domestic" sector quitealot of thefuelwood isnon-traded. Userscollect thefuelwood
themselves from their own home yard, surrounding areas, forests, etc. This phenomenon s thought
to be the main reason why we know so little about consumption as well as the source of supply of
fuelwood. However, apart of the domestic useisaso in the form of atraded good, in particular in
the case of urban and semi-urban areas. For instancein the Philippinesabout 20% of rural consumers
buy fuelwood while in urban areas (other then the National Capital Region) about 60% purchased
their fuelwood supplies (WB, 1992b). Seen the trend towards urbanization identified earlier, and its
possible implication on supplies of traditional sources of energy, attempts have been made to
differentiate between rural and urban use.

Unfortunately, as is aso the case for industrial and other use, very little is known about
differences between urban and rural consumption. Urban users, having generally a better accessto
"commercial sources of energy” e.g. electricity, kerosene, etc., tend to shift from fuelwood to such
sources as they are considered as being more convenient. The data which are available often only
givea"static" overview e.g. only for one year and in most cases without an indication of how this
relates to other sources of energy such as quantities, availability, price as well as other factors,
notably government policiesin the form of subsidies, etc.

In Bangladesh the urban population size was about 13.5 million in 1981 while the rural
population size was about 73.6 million. The urban population consumed for cooking and for
commercia purposes 1.4 million tons plant residues as well as 2.15 million tons of fuelwood,
resulting in a per capita consumption of 104 kg. residues and 159 kg. fuelwood. In rural areas the
consumption amounted to 17.97 million tons residues, 2.62 million tons fuelwood and 6.7 millions
of dung. On aper capitabasisthiswould resultin 244 kg. residues, 36 kg. fuelwood and 91 kg. dung
(GOB, 1987).

In Indiasomeinformation on fuelwood consumptionisavailablefor 1978/79. For thewhole
of India, fuelwood consumption was estimated to be 98.31 million tons (unpublished information
by World Bank) although other estimates ranging from 93 to 125 million tons are also quoted by
other sources. Out of thisamount, about 16.14 million tonswere consumed by the urban sector. The
urban popul ation of Indiafor theyear 1979 wasapproximately 155 millionwhilethetotal population
sizewasabout 674 million. The per capitaconsumption for whole I ndiawould than amount to about
146 kg., the urban per capita consumption about 104 kg. while the rural per capita consumption
would be about 158 kg. per capita per year. For comparison, the per capitaconsumptionin 1990 for
whole India (urban aswell asrura) isreported to be 152 kg. fuelwood, 48 kg. residues and 112 kg.
dung cakes (no information available on commercia sources of energy).

22



In Nepal there are large regional variationsin rural areas due to its varied conditions. The
population in the Hills consumed in 1980/81 on average about 636 kg. of fuelwood while thosein
the lower lying Terai used on average about 383 kg. The difference is mainly caused by the greater
need for heating in the Hill areas. The national average for rural areasin Nepa was about 510 kg.
while in urban areas the consumption was found to be only 248 kg. (WB, 1983).

InthePhilippinesinformationfor 1989 isavailablefor urban and rural domestic consumption
of energy from the Household Energy Consumption Survey (WB, 1992b). The per capita
consumptionfor the Philippinesfor respectively Fuelwood, Charcoal and Residuesamountedto 302
kg. fuelwood, 26 kg. charcoal and 42 kg. residues. In rural areas the consumption amounted to 408
kg. fuelwood, 20 kg. charcoa and 58 kg. residues. In the urban areas on a per capita basis 138 kg.
fuelwood, 35 kg. charcoa and 18 kg. residues were consumed annually. In the National Capital
Region, comprising about 30% of the Philippine urban population, about 16 kg. fuelwood, 15 kg.
charcoal and 2 kg. residues were on average consumed on a per capita basis.

In Thailand in 1983 the size of the urban population stood at 12 million while the rural
population size was 36.1 million. The rural population consumed on a per capitabasis 116 kg. oil
equivalent of traditional energy sources (fuelwood, charcoal, residues) and 10-11 kg. modern fuel
sources. In urban areas these figures are about 25 kg. traditional and 35 kg. modern sources of
energy, both expressed as oil equivaent. Assuming aratio of 40% fuelwood and 60% charcoal, the
rural per capita consumption would amount to about 135 kg. wood and 104 kg. charcoa whilein
urban areas the consumption would amount to 29 kg. fuelwood and 23 kg. charcoal both on an
annual per capitabasis (WB, 1985).

Analyzing thelimited dataavailableitisclear that in general the rural population consumes,
on aper capitabasis, considerable more energy than their urban counterparts. Thisisnot surprising
asthe same feature had been found to be valid for many other countriesaswell (Leach, 1987; Leach
and Gowan, 1987). It is also evident that there are large variations from country to country,
depending ontheforest situation, availability and security of supply for alternative and/or substitute
sources of energy as well as end-use equipment (stoves, cylinders, etc.).

In urban areascommercial sourcesof energy likekerosene, el ectricity, L PG, natural gastend
to be not only more easy available but, probably more important, the supply of such fuelsis more
reliable when compared to rural areas. In urban areas mogt, if not all, sources of energy are
monetized and peopletend to prefer the commercial sources of energy for their ease of use and their
"modern” appeal. Fuelwood and charcoal are used by both the urban and rural population. These
sources of energy, in particular fuelwood, tend to be more important in rural areas then in urban
areas. |n Bangladesh, fuelwood was and probably still ismoreimportant in urban areastheninrural
areas, probably becauseresiduesarewidely availableinrural areasand fuelwood whichisavailable,
can be sold to earn cash.

Residuesareanimportant source of energy for therural population, not surprisingly, asthese
arethe areaswhere they become available. Having often alow weight to volumeratio, the transport
and the costs related with it tend to discourage movements from rural to urban areas. The sameis
truefor dung (cakes and/or sticks). Besides, aswood fuels can be sold for cash to urban areas, rural
users sometimes sell their local supplies and use themselves lower grade fuels like residues.
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Figure 2.5 Changesin Consumption of Cooking and Heating Fuels
in Urban Areas of Some Satesin India

Changesinthe consumption do takeplace. In general thereisatendency to upgradee.g. from
lower grade fuels like residues and fuelwood to kerosene, electricity, etc. However, much depends
on thelocal situation (price, availability, reliability) and although changesin rural areastend to be
rather slow, conditions is urban areas are known to fluctuate more easily.

Thisisasoevident fromfigure2.5, derived from Leach (L each, 1987) which shows changes
from 1979 to 1984 in the composition of fuels used for cooking and heating in urban areas of some
Indian states: Punjab (P.), Orissa (O.), Himachal Pradesh (H.P.) and Jammu and Kashmir (3+K). In
two states the share of cooking and heating fuels has dropped, in the other states it went up. In
Himachal Pradesh fuelwood use has almost disappeared while other states show more or less static
shares. These changes in consumption are an indication, at least in the case of urban areas, that
country wide aggregate figuresfor fuel consumptionwill not be very helpful in predicting what will
happen. A pparently there are many factorswhich govern consumer behaviour and onwhich probably
not much influence can be exerted.

Prices, availability of stoves and other factors also play arole. In the north-eastern part of
Thailand stovesfueled with diesel oil arecommercially available. Eventhough dieseloil ischeap and
can be bought almost everywhere, the stovesare not popular as spareparts and maintenance services
arenot available (FAO, 1991c). In the Philippines, the demand for kerosene and L PG doubled from
1985 to 1990, mainly because pricing policies|owered its price considerablein comparison to other
sources of energy (WB, 1992b).
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2.3  Evolution of Fuelwood Consumption

Very littleinformation existson theevolution of fuelwood consumption over time, other then
estimates mainly with regard to projections of consumption in the future. These projections are
mainly based on estimates of substitution of fuelwood by other sources of energy like kerosene,
electricity, gas, etc. Only in the case of Sri Lanka, Nepal and India some information exists on
fuelwood use on ayear by year basis. However, it is not known what has formed the basisfor these
data.

The information from India (unpublished data from the World Bank) show that from the
period 1978/79 to 1983/84 the urban fuelwood consumption dropped by an average of 40% from
16.14 million ADT (air dry tons) to 9.67 million ADT. Kerosene and L PG consumption rose over
the same period from 1.61 to 2.52 million kiloliter kerosene and from 0.31to0 0.61 milliontons L PG.
However, there are large regional variations.

However, the size of and changes in the urban population are not given but, by using other
information sourcesand assuming that in both casestheterm " urban population” doesnot show large
differences, the urban population in 1978/79 was calcul ated as about 155 million whilein 1983/84
the urban population stood at about 186 million people. Using these data it can be calculated that
fuelwood consumption dropped from 104 kg. to 52 kg. per capita while kerosene and LPG
consumption rose respectively from 10.4 to 13.5 litre kerosene and from 2 to 3.3 kg. LPG.

Analyzing the data for India it appears that the per capita consumption of energy in urban
areas has dropped by about 10% (assuming end use efficiencies of 15% for fuelwood, 40% for
kerosene and 55% for LPG). However, it has to be noted that there are many unknowns as well as
assumptions made and the evidence is far from conclusive.

Comparingtheavailabledatafor thewholeof Indiait appearsthat thefuelwood consumption
on aper capitabasis has remained more or |ess stable with an approximate 146 kg. of fuelwood per
capita consumed in 1979. This amount is based on a population size of 674 million and a
consumption of 98.31 million tons (unpublished information by World Bank). The same source
indicates that in 1990 the per capita consumption of fuelwood was estimated to be about 152 kg.

In Nepal thetotal consumption of traditional sourcesof energy (domestic aswell asall other
sectors) rose from 2,165 million tons oil equivalent (TOE) in 1970/71 to 2,806 million TOE in
1980/81 and 4,954 million TOE in 1988/89 (WB 1983). Thisrepresents average annual growth rate
of 2.6% from 1970 to 1980 and about 7.4% from 1980 to 1988. It is not known how much fuelwood
contributed to the amount in 1970/71 but in 1980/81 fuelwood accounted for 2,723 million TOE,
equal to about 8 million tonsfuelwood. In 1985/86 fuelwood use amounted to about 11 million tons
while in 1988/89 the amount of fuelwood consumed amounted to 11.697 million tons (WECS,
1992). On a per capita basis the fuelwood consumption shows a decline from 696 kg. per capitain
70/71t0 661 kg. in85/86 and 650 kg. in 88/89. Besidesfuelwood, other traditional sourcesof energy
were aso consumed.

The projectionsfor the consumption of traditional sources of energy asgiven by the World
Bank (WB, 1983) indicate for 1989/90 a consumption of 3.479 million TOE both for " Accelerated
Economic Growth" and "Economic Stagnation” scenarios. However, the actual consumption of
5.179 million TOE for 1988/89 as given by the Ministry of Water Resources (WECS, 1992) isfar
higher. The latter may be even much higher in case the actual consumption by the industrial sector
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isindeed about 3 million tons (FAO, 1988), instead of the approximately 0.2 million tons as given
in the statistics.

Extensiveinformation from Sri Lankaisavailablefor all sectorsof the economy withregard
to all sourcesof energy (GOS, 1992). In the domestic sector the use of traditional sources of energy
increased from 6.818 million tons (2.59 million TOE) in 1975 to 7 million tons in 1980 (2.662
million TOE), 8 million tonsin 1985 (3.04 million TOE) to 8.6 million tonsin 1990, equal to 3.268
million TOE. Including the other sectors, these figures are respectively 3.026 million TOE in 1975,
3.082 million TOE in 1980, 3.536 million TOE in 1985 and 3.904 million TOE in 1990. However,
itisnot known how much fuelwood contributed to these amounts. Assuming that all isfuelwood the
per capita consumption would have changed from about 505 kg. in 1975 to about 509 kg. (domestic
consumption only) while, if all sectorsareincluded the per capitaconsumption would have changed
from 590 kg. to 599 kg.
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Although these figures show asmall increase in the per capita consumption, the differences
are not large and drawing straightforward conclusions that for instance the per capita consumption
has risen is not warranted. Seasonal variations (hot or cold, wet or dry, etc.) may cause variations,
not only in consumption but also in seasonal shiftsin the use of fuel types. Thisisshown in figure
2.6 which shows seasonal variationsin 23 villages in Bangladesh aswell asfigure 2.7 which gives
indications of climatic and agro-climatic variations in energy use and energy mix.

Extrapolation of data (apparently the casein Sri Lankawhere consumption figuresfor each
sector and every year are available), differences in the survey technique used, etc. may also have
influenced the apparent increase in per capita consumption. Changes in household size and
household income, migration from rural to urban or vice-versaor from one rural areato other rural
areas are known to have an influence on the per capita use of energy (Leach, 1987).
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However, in general it can be expected that changesin factorswhich influencethe per capita
use of energy will not happen suddenly. It should be noted though that massive substitution can and
does take place if the conditions are right or favour them. Any survey on energy consumption, out
of necessity dueto cost and time constraints, can only cover aminuscule part of thetotal consumers.
Such an average no doubt will be different from that generated earlier or later and it isfelt that, with
small differences, these should not considered as being atrend in thetotal consumption. Only when
itisknown that sudden changesin conditions have taken place should such relatively small changes
being studied morein depth. This, for instance, should be donein the case of Indonesiawhere early
1993 the government removed subsidies of kerosene, resulting in a price increase of 27% for
kerosene. However, changes may be small but the total amountsinvolved could be considerable: in
the case of Indiathe change from 146 to 152 kg. per capita concerns about 5 million tons!
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It isexpected that the fuelwood consumptioninitstotality will not drop for the foresee-able
future and it probably will continue to rise considerable. This expectation is based on the fact that
therural population initstotality will continue growing although its share in the total populationis
expected to fall due to increased urbanization. However, this assumption is based on that changes
in consumer behaviour in rural areas will not change drastically.

It has been shown that in urban areas changes do take place and in some cases quite rapidly.
For rural areaslessisknown but it may be assumed that, given theright conditions, that changesalso
will take place here but probably at aslower pace. Itisevident that there arelarge variations between
regions and villages, between agro-climatic zones, between climates, etc. In order to be ableto have
abetter indication of the total consumption of traditional fuels on acountry wide basis and to draw
reasonably valid conclusionswith regard to thefutureit seemsuseful to have, for asfar possible, dis-
aggregated datafor the consumption. Such dis-aggregated data should not only cover different areas
but also different climates.

3. FORESTSAND LAND USE IN THE RWEDP COUNTRIES

In most, if not al countries, the forests once covered large areas but with a growing
population there has been an ever increasing need for agricultural land to feed the population. This
hasresulted in an indiscriminating conversion of forestsinto agricultural land by variousmeanse.g.
shifting cultivation, slash and burn, the conversion of logging areas to other uses once the
merchantable wood had been removed, etc. Besides these factors, the need for local construction
timber, fuelwood, charcoal, non-wood products, etc. may also have contributed to a loss of forest
cover. Largetractsof forestshavein some countriesalso beenlost dueto flooding for hydro-electric
schemes and/or irrigation purposes, road construction, population resettlement schemes, etc.

Withregard to land use aswell asthe extent of changesin land areaand land useinformation
isavailablefrom several sources. Theinformation provided by the World Resources | nstitute (WRI,
1992) is reproduced here in table 3.1. However, it should be noted that a cursory review of the
information showsthat therearelargevariationsbetween the different sourcesof information aswell
as several anomalies.

One of the reasonsfor the differencesisthat definitions of land use may vary from country
to country, within countries but, maybe more important, different organizations which collect data
may use different definitions. Besides, adjustmentsin the definitions of land-use categories as well
as revisions to data do happen also. For instance, the Food and Agriculture Organization of the
United Nations (FAO changed in 1985 the definition for "Cropland” by excluding land used for
shifting cultivation but currently lying fallow, making comparisons over alonger period difficult if
not impossible.

Anomaliesinthe dataare a so common. Pakistan, according to WRI data, showsan increase
inforest and woodlands of over 17%in a0 year period. The same publication showsthat the annual
deforestation from 1981-1985 has been 9,000 ha. and the annual reforestation rate about 7,000 ha.
which would indicate a net deforestation.

In the context of table 3.1. "Forest and Woodlands' are defined as"Natural or Planted Trees
aswell as Logged-over Areasthat will be reforested in the near future” and this may be part of the
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reason for the apparent anomalies in the data. According to the Forestry Sector Master Plan for
Pakistan (GOP, 1991) theterm "Forest" isused asalegal classification of land under the control of
the Forest Department. Private forests are not classified as such and this may be another reason for
anomalies.

Another example of the differences and anomaliesis Vietnam. "Forest and Woodlands' in
Vietnam show an increase of forest cover from 8.5 million ha. to 9.8 million ha. from 1987 to 1989
according to the WRI database. However, statistical data from FAO given in "Selected Indicators
of Food and Agriculture Development in Asia Pacific Region for 1978-88" (FAO, 1989d) and
comparing these with the 1980-90 edition (FAO, 1991b) show adecrease from 12.95 million ha. in
1987 to 9.8 million ha. in 1989. Studies carried out within the framework of the Tropical Forestry
Action Programme for Vietnam show that in 1989 Vietnam had 16.4 million ha. classied asforests
(excluding national parks, etc.). Out of this amount 7.3 million ha. had a forest cover while the
remaining 9.1 million ha. were non-forested and/or degraded (FAO, 1992a).

Datafor other countries show also differencesand it istherefore clear that the data presented
intable 3.1 and, in particular the trends, should be interpreted with the utmost caution.

Table3.1: Land Areaand Land Usein 1987/1989 and Changesin % from 1977/1979

Land Use in '000 hectares (Area) in 1987/1989 and
% Percentage Charge (%) Since 1977/79
Country/Region Cropland Perm.Pasture For/Woodland Other Land Wilderness!
Area % Area % Area % Area % Area %
RWEDP Countries

Bangladesh 9,271 15 600 0.0 1,966 - 1,181 8.9 0 0
Bhutan 130 10.5 270 25 2,600 10.6 1,700 | -5.0 1,179 25
India 169,357 0.5 11,923 -3.4 66,782 28 | 49,258 | -0.1 1,161 0
Indonesia 21,233 9.3 11,800 -1.9 113,433 0.7 | 34691 | 155 | 11,761 6
Myanmar 10,035 0.3 362 0.1 32,396 52 | 22962 | -1.2 2,547 4
Nepal 2,600 11.9 1,997 7.7 2,480 0.7 6,603 | -6.0 0 0
Pakistan 20,770 33 5,000 0.0 3,293 0.0 | 48,025 | -2.3 2,737 3
Philippines 7,957 4.4 1,220 231 10,750 17.3 9,890 | 186 0 0
Sri Lanka 1,898 0.5 439 0.0 1,747 - 2,379 0.7 0 0
Thailand 21,624 21.8 761 26.8 14,373 164 14,331 | -8.8 2,809 5
Vietnam 6,592 23 330 20.5 9,356 -15 | 16,271 | 28.2 0 0

Non-RWEDP Countries 15.6
Cambodia 3,056 0.3 580 0.0 13,372 - 644 -1.5 0 0
Laos 901 4.6 800 0.0 12,900 26.8 8,479 12.8 437 2
Malaysia 4,880 25 27 0.0 19,340 8,698 | 375 2,844 9

0.0

-7.2

11.0

Source: World Resources 1992-1993
Note : 1) Areavalid for 1988 and % shows the percentage of the total area

Asmentioned before, oss of forests or trees has many reasons and an important one of these
will be the demand for more agricultural land. Leach and Mearns in their "Beyond the Woodfuel
Crisis' (Leach, 1988) give some examples from African countries to substantiate this claim. They
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guoteachief forestry advisor of the World Bank as having estimated that from 1950 to 1983 theloss
of forest cover in Africafor 75% could be attributed to clearing of land for agricultural purposes.
Unfortunately, little information exists to this regard for the RWEDP countries except for
Bangladesh, Indiaand Vietnam.

In Bangladesh, based on national statistics (GOB, 1990), the forest area decreased from
1981/82 to 1986/87 from 2.14 million ha. to 1.99 million ha. equal to an annual loss of 31,000 ha.
Agricultural land increased on an annual basiswith 54,000 ha. (taking the shift from single cropped
to multiple cropped area into account the increase is estimated to be 181,000 ha.).

In India, according to the Central Forestry Commission the land under their jurisdiction fell
by 4.14 million ha. between 1951/52 and 1975/76 - aloss of only 0.17 million ha. per year. Thisloss
was attributed to the need for agricultural land (61%), hydropower and irrigation dams and lakes
(12%) and miscellaneous including fuelwood cutting (23%). More recent estimates, based on
satelliteimagery, show that the areaof closed and open forest cover decreased between 1972/75 and
1980/82 from 55.52 t0 46.35 million ha. or an annual lossof 1.2 million ha., afactor of 7 higher than
previously estimated. No figures are given for changesin land use for agricultural purposes.

For Vietnam someinformation is available from the TFAP study on fuelwood demand and
supply (FAO, 19924). Deforestation rates range from 45,000 ha. to 100,000 ha. annually while the
increase in agricultural land was said to be about 70,000 to 80,000 ha. annually.

Analyzing these data as well as those presented in table 3.1 with regard to apparent shifts
such asfrom "Forest and Woodland" to " Cropland” for the RWEDP countriesisamost impossible:
First of al, even though agricultural land may have increased this does not necessarily imply that
this has been at the expense of forest land. Changes in land use are thought to be much more
complex asis evident from the Bangladesh data where besides the changesin forest and crop land,
there have been simultaneously changes in the areas not available for cultivation (increase),
culturable waste land (increase as well as decreases), current fallow (decrease) as well as shiftsin
cropping intensity. On the other hand, seen the anomaliesidentified in the data as presented in table
3.1 the data presented may not reflect the actual situation.

Another method which possibly may give someindicationsthat the demand for agricultural
land has an influence on land use patterns including forestry is by using data on changes in
"Cropland” and "Agricultural Population”. The "Selected Indicators of Food and Agriculture
Development in Asia-Pacific Region™" (FAO,1989d and 1991b) show that from 1987 to 1989 thearea
designated as " Cropland” hasincreased for most countries. Even though the share of the agricultural
population as a percentage of the total population has decreased, the increase in the amount of
"Cropland" isnot sufficient to stabilize the cropland avail able on aper capitabasis. In most countries
the amount of "Cropland" available dropped by about 1-4% per capita of the "agricultural
population”.

Although such methods certainly will not provide conclusive evidence, it is felt that they
indicate the threat to the forest cover from the need for more agricultural land. In order to
substantiate this, in-depth studies on land use and changesin land use over a prolonged period will
have to be made.
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4. FUELWOOD SUPPLY SOURCESIN THE RWEDP COUNTRIES

The amount of fuelwood used as a source of energy, as identified in a previous chapter,
comes from various sources of which "Forests" is only one. Previously the conventional wisdom
stated that fuelwood is obtained from the forests and fuelwood collection was considered the main
cause of deforestation by indiscriminate cutting of trees for fuelwood. Although this view is still
sometimes held, in particular in forest departments, the general belief isnow that amajor part of the
fuelwood is obtained from other sources.

This change in thinking has been caused by evidence turned up from several studies at the
village and district level. These studies indicate that overall amgjor, if not the major part of the
fuelwood comes from other sources, notably from scattered trees around homesteads, trees along
roadsand canals, treeson agricultural land, wood from plantation crops, brushwood fromwasteland,
trees on grass and range lands, etc. From the 11 RWEDP countries covered, at present there are six
examplesfrom countrieswhereinformationisavailable on acountry wide basis (Bangladesh, India,
Nepal, Philippines, Sri Lanka and Thailand) while it is expected that information for one more
country (Pakistan) as well as updated information for Thailand will be available in the near future.
The available information from the countries shows that indeed a large part of fuelwood used for
domestic and/or industrial use is obtained from non-forest sources.

Bangladesh: The figures for Bangladesh are based on studies carried out for the Bangladesh
Energy Planning Project. Thefigures show that out of thetotal amount of 479.3 Peta
Joules (PJ) of biomass energy consumed in 1981, about 83.7 PJ, equal to about 5.5
million tons, consisted of fuelwood in various forms. Out of the 5.5 million tons
about 0.7 million tons came from public forests while the remaining amount of 4.8
million tonswere derived from villagetrees (4.3 million tons), fromfallow areasand
areas nor cultivable (0.3 million tons) and the remaining 0.2 million tons were
recycled biomass e.g. from construction sites, from fencing, etc. In particular the
latter isimportant to note as recycling accounted for about 4% of the wood used as
fuel. If the other recycled biomassisincluded (mainly in the form of straw), thetotal
amounts to 29.3 PJ or over 6% of the total amount of traditional fuels used in the
country (Islam, 1990).

India: Based on a study by Natargjan (Natargjan, 1985 as reported in Leach, 1987) it is
shown that out of the total amount of 94.5 million tons of fuelwood consumed in
1978-79, about 24 million tonswas derived from theforests of which over 19 million
tons was in the form of twigs. 44 million tons was collected from own land or
neighbor's land with about half of this amount derived from roadsides, canal banks,
etc. The remaining 26 million tons was in the form of purchased wood which could
either befrom forest lands or from other sources. Out of the purchased amount, 47%
was used in rural areas while 53% ended up in urban areas. The maority of this
amount of 26 million tons consisted of logs (77%) with 23% being bought in the
form of twigs. However, it isnot known to what extent purchased wood was cut from
the forests and it can be assumed that part of it is derived from non forest lands.
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Philippines:

Sri Lanka;

Thailand:

Some information is available for the domestic sector from the Forest Master Plan
study carried out for 1986. Most of the areas have been covered with the exception
of the High Mountains (The Himalayas). In the Mid Mountains (from about 1,100
to 2,000 meter elevation) in average about 59% of the fuelwood was obtained from
theforestswhileprivatetreesaccounted for 41%. Inthe Terai (low lying area), which
can be considered an agricultural area, forests accounted for 81% of the fuelwood
consumed while private trees supplied theremaining 19%. Dung played also amajor
rolein the Terai as asource of energy and accounted for about 171 kg. (166 kg. on
awood equivalent basis) out of atotal of 689 kg. of wood equivalent per capita per
year. In the Mid Mountains dung accounted for less then 1%. In both areas
agricultural residues were also used as fuel, accounting in both areas for less then
10% (on awood equivalent basis) of the total consumption of traditional sources of
energy. Conversion factors used were 0.97 for dung and 0.706 for residues.

The most recent study is the Philippine Household Energy Consumption Study by
the World Bank which was carried out in cooperation with the National Energy
Administration of the Philippines. The study shows that in 1989 out of the 18.3
million tons fuelwood as well as the 7.0 million tons of wood used for charcoal
making, used asfuel by the domestic sector in the Philippines, only 2.5 million tons
egual to about 15% was derived from the forests. The remaining 15.8 million tons
or 85% were obtained from other sources.

A study carried out within the framework of the Forest Master Plan for Sri Lanka
(GOSL, 1986) showsthat in 1985 out of the 8 million tons of fuelwood used by the
domestic sector about 23% was obtained from the forests and another 2% was
derived from forest plantations. 75% was derived from other sources with the
plantation sector (rubber, coconut, tea, etc.) accounting for 62% whilethe remaining
13% was derived from homegardens, etc. The industrial sector consumed over 1.1
million tons. Forests accounted for 36% and forest plantations for 2% of the total
amount consumed. The plantation sector supplied 55% while others, presumably
homegardens, etc. supplied the remaining 7%. Overall about 2.2 million tons out of
9.1 million tons of fuelwood were derived from the forests.

For Thailand data are availablefor rural areasfor 1980, both for fuelwood aswell as
for charcoal production, based on a study carried out by the National Energy
Administration of Thailand (AIT, 1984). It is reported that 98% of the total amount
of fuelwood was collected with the remaining 2% bought. 48% of the fuelwood
derived from the forests, 50% from own or neighbor's land and the remaining 2%
being unspecified (bought).

For charcoal production, 45% of the wood came from national reserved forests, 5%

fromforest plantations, 28% from farm woodl ots, 8% from sawmills, 4% from rubber treesand 10%
from other sourceswhichincludeland with titles, self planting, cooperative resettlement plans, land
allocation programmes, etc. In short about 50% came directly from forests and forest plantations.
The amount from the sawmills, although being in principle forest wood, can not be considered as
such asit isawaste material from processing.
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However, the figures given are averages and large regional variations are found in most of
the countries:

* With regard to Nepal little information is available and it isin aform which is difficult to
interpret as not sufficient information is available. The main reason for the larger share of
forest fuelwood in the Terai is probably caused by that most of the roads are found there
(better means of access), it is more densely populated (about double the national average)
then the other areas and consequently has need for more agricultural land, obtained from
clearing forest areas. Incidently, the Terai showed the highest loss of its forest cover: 3.9%
compared to 0.4% for the whole of Nepal both on an annual basis.

* In the Philippines out of the 12 regions the amount of forest fuelwood can be considered as
being significant in only 3 regions if compared to the total amount used. In these regions
much of the pressure on the forests comes from urban fuelwood demand.

* In Sri_Lanka the use of forest fuelwood was found to be highest in the central and south-
eastern dry zones where forest fuelwood respectively accounted for 64% and 46%. Thisis
not surprising as these areas are relatively sparsely populated and still have quite a lot of
forested areas and brushlands.

* In Thailand, the Southern part of the country showed a high amount of fuelwood derived
from the forest both as fuelwood (90%) as well as for charcoal production (66%).

For the other countries little information is available other then some estimates which are
mainly based on sustainable supplies of the different land and forest types.

For instance, in Pakistan the demand for fuelwood has been estimated to be about 28 million
tonsin the domestic sector and about 5 million tonsin the non-domestic sector (Ouerghi, 1992). The
forest areas (forests, plantations, farmlands and orchards) can supply on a sustainable basis about
8.8 million tons (GOP, 1992), leaving alarge gap between the demand and supply of about 24-25
milliontonsof fuelwood. However, the" Other lands*, mainly consisting of rangelands, treesaround
homesteads, etc. are estimated to be able to supply about 11 million tons. How the remaining gap
of 13-14 million tonsis covered can not be explained other then that standing stock and sustainable
supplies are under-estimated, removal of amounts over the sustainable supply, etc. Within the
framework of the "Household Energy Strategy Study" studies are ongoing about the actual amount
of standing stock and the growth rates of various land types as well as the amount of fuelwood
available from these areas. Only when such information is available and more reliable answers on
the fuelwood situation and its supplies can be given.

InVietnam, with an estimated demand for fuelwood of 33 milliontons, the bareforest lands,
with no forest cover but still counted as forests, can supply on a sustainable basis about 4.2 million
tons of fuelwood. This is amost equal to the sustainable supplies from production forests and
plantations which were estimated as being able to supply 2.6 and 2.2 million tons annually on a
sustainable basis. In addition fuelwood from trees planted during the period 1961-1990 on
homesteads, along roads, etc. was estimated to be able to supply over 8.1 million tons annually on
asustainable basis. Thisis about double the amount which could be supplied by the forests and the
plantationstogether (FAO, 1992a). When taking into account suppliesfrom other sourceslikewaste
wood, forest industriesand perennia crops, thedemand wasfound to be about 13 milliontonshigher
then the sustainable supplies.
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However, possible supplies from existing trees on "Other lands", "Agricultural lands", etc.
which combined are estimated to cover about 14 million ha. were not taken into account, ssmply
because no information was available. Even though nothing is known about the amount of trees or
wood availableon asustainable basis, estimates quoted in studiescarried out for Forest Master Plans
for other countries show that these may range from about 2 cubic meter per ha. for brushlands to
0.05 cubic meter per ha. for grass lands (GOPh, 1991; GOP, 1991). Other estimates made by the
World Bank (WB, 1992b) indicate that from 0.5 to 2 ton/ha. of wood can be harvested on a
sustainable basisfrom intensively managed farmlands while extensively managed farmlandswould
supply on a sustainable basis from 1-3 ton/ha. The 14 million ha. of these other landsin Vietnam
could in that case possibly yield from 1 - 2 million tons of fuelwood using a conservative yield of
0.1to 0.2 cubic meter per ha. On the other hand, as climatic conditions are comparabl e to those of
the Philippines, and by using the World Bank datafor the Philippines, the supply from these areas
could possibly even reach from 7 to 28 million tons. With other words, the non-forested lands (bare
forest land, scattered planted trees, agricultural land and other lands) could supply from 13-40
million tons of fuelwood on a sustainable basis. This would be from 2-8 times as much as the
fuelwood which could be obtained on a sustainable basis from the production forests and the forest
plantations combined. Incidently, such an amount corresponds more or less with estimates of 16
million tons from shrublands and 20 million tons from savannas, quoted in several reports in
Vietnam. Unfortunately, the source of the information, given as areport by Dr. Thomasius, could
not be located.

Besides these tree resources, there are many other sources of wood or woody biomass from
crops like coconut trees, rubber trees, oil palms, tea bushes, etc. Asian nations produce 93% of the
world's rubber (wood from rubber trees), 87% of the coconuts (fronds, husks, shells and wood from
trees) and 78% of palmoil (fronds). For instancein Thailand the areacovered by rubber treesisabout
1.7 million ha. Rubber treesare uprooted every thirty yearsafter becoming unproductive. Uprooting
them will supply from 100-140 cubic meter of stem and branchwood per hectare which, in the case
of Thailand could yield about 4-5 million tons of wood on an annual basis. Each ha. of coconut trees
yieldsfrom 3.25 to 8 tong/ha. in fronds, husks and shells which in the case of the Philippines could
yield from 15-37 million tons per year. However, there are also many competing uses for part of
these products. Rubber wood is at present widely used for furniture making, coconut shells are
widely used for charcoal and activated carbon production, many husksand fronsare used asamulch
in the plantations, etc.

Theavailable data as given aboveisshownintable4.1 and figure 4.1.. Although in the case
of Pakistan and Vietnam the data are estimates, based on MAI figures, it is clear that the share of
fuelwood from non-forests appears to be high in these countries. It isworthwhile to note that in the
case of Pakistan the share of fuelwood from the forestsis far higher then the 10% often quoted by
the authorities in Pakistan, even though the amount is only based on MAI data for the production
forests. Theamountsderived fromvillagelands, asshowninfigure4.1 arefromvillagetrees proper,
from own land, from neighboursland, from roadsides, canal banks, from scattered planted trees, etc.
The 85% ,shown as derived from village lands in the Philippines, covers also wood fuels derived
from agricultural plantations such as rubber and coconut. The origin of the amount of wood fuels
purchased is not known and could be forest wood as well as wood from village lands. It is known
that in Bangladesh and India, and possibly in other countries aswell, many farmers sell wood from
treesonvillagelandsin order to earn cash. They themselvesuseinstead agricultural residuesor dung
which are available from their agricultural operations.



Table4.1: Overview of available data on the sour ces of fuelwood consumed

Country Total amount of fuelwood consumed Share (%) of forest wood | Share (%) of wood from
other sources

Bangladesh 5.5 million tons 13 87
India 94.5 million tons 26-53 47-74
Nepal 11.3 million tons 66 34
Sri Lanka 9.1 million tons 25 75
Philippines 25.3 million tons 15 85
Thailand® 8.8 million tons 48-50 50-52
Thailand? 16.0 million tons 50 50
Pakistan® 33.0 million tons 27 73

ietnam® 33.0 million tons 25 75

Note: 1 Wood used as fuelwood
2 Wood used for the production of charcoal. Amount has been estimated by the author.
3 The shares are based on estimates, assuming that the only an amount equal to the Mean Annual Increment is
removed from the forests.

Although it hasbeen shown that the potential apparently exists, there are many uncertainties
with regard to these supplies. Two of these, and probably the most important, are the lack of
knowledge of the standing stock, in particular for these other land types. However, it is often aso
equally true for natural forests and forest plantations.

Coupled withthisisthe problem of theMean Annual Increment (MAI) of the standing stock,
which would influence the amount of wood (timber, fuelwood, etc.) which can be removed on a
sustainable basis for any given area. Standing stock figures for forest areas often only take into
account the"merchantable" speciese.g. leave out the other species. At the sametime often only trees
with certain dimensionsare covered, | eaving out again the many small trees, shrubs, etc. which often
form an important part of fuelwood gathered from forests. Therefore, using the MAI figures may
underestimate the total amount available on a sustainable basis. On the other hand, browsing by
livestock often has a detrimental effect on regeneration and this should aso be taken into account,
in particular for degraded areas with alarge livestock. For the other areas almost nothing is known
with regard to the MAI, other then that it could be considerable higher then for forest areas due to
growing conditions.

The other uncertainty isthe accessibility factor. Even though a certain amount of fuelwood
could be removed on asustainable basis, it isnot known if thiswould be feasible as transport of the
fuelwood may cause serious problemsdueto alack of roads, etc. For instance, in the case of Bhutan,
it was estimated that the natural forests could supply on asustainable basisabout 10-11 milliontons.
This amount dropped to 1 million tons, once accessibility as well as critical watershed areas and
forest and wildlife reserves had been taken into account. In Myanmar, respectively 20% and 84%
of the closed forest and the closed forest affected by shifting cultivation is considered as
economically accessible for fuelwood production (WB, 1991b). However, Bhutan and Myanmar
may be extreme cases seen that few roads are found in the countries while the population is
concentrated in some aress.

On the other hand, part of these sustainable supplies from the other lands will be used for

other purposes such as local construction timber, furniture making, for fencing, as poles, etc. and
only apart may be available as fuelwood. Besides, in particular in the hills and watershed areas, it
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may not be advisable to remove the Wood Fuel Sources
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Forest plantations and even more so other tree growing activitiesal so appear to beimportant.
In Sri Lankaabout 0.2 million tons out of 9.1 million tons came from forest plantations. In Indiaout
of 131 million tons of fuelwood consumed apparently 4 million tons were derived from social
forestry schemes (Leach, 1987). In Vietnam apparently 2.2 million tons were estimated to be
available from forest plantations while trees planted by the population under various schemes on
their homesteads, along roads, school grounds, village areas, etc. probably supplies a staggering 8
million tons, equal to about 25% of the total amount consumed. Thisis clear evidence that, where
concerted effortsare made by both the private and government sector, tree growing can be successful
providing the conditions are favourable.

Even though the data suggest that alow amount of wood is derived from forests, it should
also be noted, where the data is based on estimates on the sustainable supplies from production
forestsand plantations (Pakistan and Vietnam), that the amount of fuelwood derived from theforests
actually may be higher. Besides, quite afew of the countries covered have relatively large areas of
non-forest wood supplies in the form of rubber and coconut plantations (Philippines, Sri Lanka,
Thailand, Vietnam) and this may distort the situation.

Whileno generalizations should be made, the evidence gathered so far appearsto be broadly
inlinewith that reported el sewhere (L each and M earns, 1988). Five main supply sources have been
identified based on indication from numerous examplesin different parts of the world. Thesefive,
of whichthelast two appear to be by far the most important are: Tree/Forest cutting directly for fuel;
Dedicated woodfuel plantations; By-product wood (lops and tops, plantation crops, etc.); Dead
branches and twigs; Surpluses from land clearing activities. To these five supply sources probably
one more could be added: Wood obtained from construction activities (demolition of buildings,
shuttering from concrete work, fences, etc.). Wood obtained from this source is thought to be
important for many urban poor in quite afew Asian countries and probably also in other parts of the
world.
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In order to have somevery broad indicationson the sustai nability of the supply system, some
calculations on the amount of fuelwood in ton/ha. derived from different types of land use classes
are shown in table 4.2. The data, as shown in table 4.1, was used to which the amounts of residues
(excluding dung) were added. The amount of fuel, in tons per hectare, were calculated for forest
areas and "other" areas. The "other" areas include all non-forest areas, including areas covered by
cities, rivers, lakes, etc. As no data were available with regard to production and protection forest
areas, thetotal forest areas has been used to cal cul ate the amount of fuelwood from forest land. Part
of theseforest areas may be in-accessible due to distancesinvolved or may be located in areas with
avery low population density.

All these factors will have an upward influence on the amount of wood derived from the
forests and the figures could in some cases be a factor of 2-3 higher for the amount of fuelwood
shown.

Table4.2: Indicators of the Sustainability of Traditional Fuel Supplies (1)
Country Forest & Agric. Land, Fuel Used in Million Tons Amount of Fuel Derived
Woodland® Pasture & per haLand
2
Other Land Forest Other | Residues | T/haForest T/ha Other
Wood Wood Land Land

Bangladesh 1,950 11,067 0.7 6.8 23.1 0.37 0.43+2.09
India 66,736 230,583 25-50 70-45 30.6 0.37-0.75 0.30-0.19+0.13
Nepal 2,480 11,200 75 38 14 3.01 0.34+0.13
Sri Lanka 1,747 4,716 2.3 6.8 0.6 1.31 1.45+0.12
Philippines 10,550 19,267 3.9 45 2.6 0.37 1.15+0.13
Thailand 14,240 36,849 12.3 12.5 9.7 0.86 0.34+0.26
Pakistan® 3,500 73,588 8.9 24.1 10.7 2.55 0.33+0.15
Vietnam 9,800 22,749 8.3 24.8 0.84 0.84 1.09 + 0.60

Note: (1) Land areas are based on FAO statistics (FAO, 1991b) and are valid for 1990. As pointed out earlier, these
figures may not represent the actual situation.
(2) Areasgiven* 1,000 Ha. Agricultural land, permanent pastures and other land also include built-up areas,
rivers, etc.
(3  Theamount of residues has been estimated.

For examplein the Philippines the production forests cover about 3.8 million ha. out of the
total forest area of 6.7 million ha. First of all, the total forest areais considerable smaller then the
FAO data suggest (6.7 versus 10.6 million ha.) and assuming that all fuelwood comes from the
production forests measuring 3.8 million ha. the amount of fuelwood from each ha. rises to about
1ton, e.g. 3timeshigher theamount shownintable4.2 (GOPh, 1991). Thesameistruefor Vietnam
with 5.5 million ha. considered as production forests (FAO, 1992a).

Such calculationswill only provideavery rough indicator on the sustainability of traditional
fuel supplies but can be useful to pinpoint countries or areas where pressure on forest areas and/or
other areasisserious. Itisclear that Nepal and Pakistan arefacing problemswith the supply of forest
fuelwood. Looking at Pakistan which apparently derived about 2.5 tons of fuelwood per ha, from
its forests it can be assumed that there is serious overcutting as the mean annual increment of the
Pakistani forests are said to range from 0.4-1.0 tons/ha. (FAO, 1985). In Nepal, with many forests
in-accessible, the average of 3 tons/ha. can be assumed to be much higher as many forests are in-
accessible.

Thisonce again shows that thereis aneed for more in-depth studies, not only with regard to
the demand, but also for supplies, the supply sources, etc. for the countries and preferable for
different regions within each country. Only when such information is avail able can a better insight
be gained in the actual situation.
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S. THE IMPORTANCE OF FUELWOOD IN THE NATIONAL ECONOMIES

Fuelwood is an important source of energy for most of the RWEDP member countries.
Unfortunately, as was shown, statistics on the consumption are hard to come by and thisisequally
truefor itsimportance within the economy. For most countries, the forestry sector forms part of the
agricultural sector and its contribution to the economy in terms of the Gross Domestic Product
(GDP) is often included in "Agriculture”. Only for afew countries the share of the forestry sector
in the GDP was available and these are shown in table 5.1. However, even here there are many
uncertainties. For instance in the case of Bangladesh, the share of the Forestry sector is given as
4.0% but this apparently includes other materials also. Although "Fisheries® is shown as a separate
sector for the cal culation of the GDP, the " Forestry" sector includesalso fish production asaforestry
product. The reason for this is unknown but may be attributed to fisheries in the "Sundarbans’, a
large mangrove forest which is under the jurisdiction of the Forest Department.

Table5.1: Shareof theagricultural and forestry sector in the GDP (1988)

Country Share of Agriculture, Forestry, Share of the Forestry
Fishing and Hunting in GDP Sector in GDP

Bangladesh 37.7 4.00
Bhutan 461 | e
India 30.3 112
Indonesia 24.1 1.02
Myanmar 37.0

Nepal 57.9 0.08
Pakistan 234

Philippines 27.1 0.59
Sri Lanka 211 0.80
Thailand 16.9 0.38
Vietnam 46.1 1.58

Source: United Nations: National Account Statistics. Aggregate and Detailed tables 1989 - Part | and Il except for
Bangladesh, Indonesia, Nepal and Vietnam for which national statistics were used (GOB, 1989; GOI, 1992b;
HMGON, 1991; GOV, 1990).

It is evident that in most countries the contribution of the forestry sector to the GDP is
relatively small, when judged by its share in the GDP. However, it is not sure whether the value
which can be attributed to the production of fuelwood has been included in al cases. In the case of
Bangladesh, Indonesia, Nepal, Sri Lanka and Vietnam fuelwood is included but for the other
countries this could not be ascertained. In Indonesia fuelwood alone accounted in 1988 for about
0.2% of the GDP (59 million cubic meters). In Bangladesh, fuelwood is included besides timber,
bamboo, honey, golpata, sungrass, and fish. But, judging the amount of about 650,000 tons, this
apparently only covers the amount officially derived from the forests.

Calculating the value of fuelwood used in the countries could be an option to get abetter idea
about the importance of fuelwood to the economy. However, setting avalue for the fuelwood, how
to value peoples time used for collection are just afew of the tricky problemsto be solved and the
results therefore probably would be highly questionable.
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Another option to show the importance of fuelwood to the economy could be by assuming
that all fuelwood be replaced by other sources of energy, for instance kerosene. Taking the9 million
tons of forest wood used in Pakistan asfuelwood, approximately 1.5 million tons of kerosenewould
haveto beimported and distributed, assuming appliance efficiencies of 15% (wood stove) and 40%
(kerosene stove). Valued at 160 US$ per ton, this would require 240 million US$ of foreign
exchange, equal to about 6% of the export earnings. In caseall fuelwood would bereplaced, thetotal
import value of the kerosene would be equal to about 20-25% of the export earnings.

It isclear that this would be a serious drain on the foreign exchange of the country as well
as disruptive to the balance of payments. A huge infrastructure would have to be created and/or
streamlined to ensure that kerosene would be available in even the smallest and remotest villages
on a continuous basis. Besides, subsidies probably would have to be introduced to make kerosene
affordable to al layers of the population.

Another problem associated with such a hypothetical replacement scheme would be that
emissions of greenhouse gases would increase considerable. Superficia calculations show that the
5.5 milliontonsof keroseneto replacethe 33 million tons of fuelwood would release about 4 million
tons carbon in the form of CO,, one of the main gases responsible for the greenhouse effect. This
effect, however, would probably be more than offset by trees, which at present appear to be overcut
resulting in anet loss. In such a case these tress would be left standing, which would then be able
to store large amounts of the CO, in the form of carbon.

Thisincidentally shows that the use of wood fuels can be beneficial to the environment in
terms of green house gas emissions and for that reason could be advocated for increased use. For as
long as there is a positive balance between increments in the growth rate of trees and the removal
of trees by cutting thrm, the net effect between carbon dioxide emissions released through burning
the wood and the storage of carbon in the growing wood will aso be positive e.g. there will be no
strain on the environment from that side. In practice however many other factors would have to be
considered also such as for instance the health aspects of users of the wood fuels (smoke, soot and
other particle emissions, etc.), erosion of soil after trees have been cut, dependence on outside
supplies or using local sources of energy (the security of supply aspect on anational basis), just to
name afew.

Besides, themanpower required for the supply of kerosenewould be considerablelower then
that required for fuelwood which would have a detrimental if not disastrous effect on the earnings
of many peopleinrural areas. It has been estimated that the local employment potential of kerosene
is about 350 person days per million litre as calculated from the data shown in table 5.2. The 5.5
million tons of kerosene would therefore require atotal of about 2 million person days. The supply
of fuelwood isestimated to requirefrom 1,600-2,700 person days per 1,000tons. The 33 milliontons
of fuelwood would then require from 52 to 89 million person days, a factor of 25 to 45 higher.
However, only asmall part of the 33 million tons will be in the form of atraded good, mainly for
urban areas, and the employment effect would be considerable lower, but still higher than for
kerosene, as most of the fuelwood is thought to be collected for own use.
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Table5.2: Estimated Local Employment Potential of Different Household Fuels
per Standard Unit of Consumed Energy

Fuel Type Tons of Fuel Per Estimated Employment per TJ of
Tera Joule Energy Consumed in Person Days'

K erosene? 29 Kilo litre 10

LPG? 22 tons 10-20

Coal® 43 tongs 20-40

Electricity” 228 MWh 80-110

Fuelwood® 62 tons 110-170

Charcoal® 33 tons 200-350

Note: 1) Where applicable employment covers growing, extraction, production, transmission, maintenance, distribution
and sales, including reading meters. It excludes employment generated outside the country for fuels that are
imported in a semi-finished or finished state.

2) Thisassumesthat crude oil (for refining), kerosene and LPG are imported.

3) Thisvaries according to the capital intensity of the mine, the seam thickness, the energy value of the coal and
the distance from the demand centres.

4) Thisvaries according to the production methods, ranging from hydro to traditional oil/coal fired units and the
efficiency of electricity generation, transmission and distribution.

5) Thisdepends on the productivity of the site, the efficiency of the producers and the distance from the market.

Source: Estimates by World Bank mission members for the Philippine Household Energy Study (WB, 1992b)

Thiscomparison showsthat the supply of fuelwood islabour intensive and generatesincome
for many in rural areas. However, it isfelt that the figures quoted above are too low in the case of
fuelwood and probably also for charcoal. The figure of 1,600 - 2,700 persons days per 1,000 tons
would imply an average production of 370 to 625 kg. per person day. This appears to be high.
Information derived from Rapid Rural Appraisal (RRA) studiesin severa countries (FAO, 1991c)
show much lower figures. In Nepal, in mountainous areas, the amount which normally is collected
and transported home per person day is about 35-40 kg. (a backload). Transporting it to the market
and selling it takes another day. In the Philippines, a family was producing from 450 to 900 kg.
fuelwood per week, with the fuelwood being picked up by amiddleman. In Indonesiait wasreported
that a farmer could gather about 0.16 m* of fuelwood per day which would weigh about 50-70 kg.
but he would need another day to transport and sell it in the market.

The average amount produced per person day appears, based on these RRA studies, to range
from 20-80 kg. depending on area, means of transport and distance to the market. Thisisafactor of
about 10 lower then the 1,600-2,700 person days per 1,000 tons reported by the World Bank. The
reason for the difference is not known but probably can be found in the way of processing: Small
scale and manual versuslarge scale and mechanized. Asin most countriesthe majority of fuelwood
probably will be produced by the rural population, the lower amount of labour input is expected to
be closer to the truth. Assuming that the actual labour input is about 10 times higher e.g. 16,000 -
27,000 person days per 1,000 tons thiswould imply for the Philippines, with about 3.3 million tons
of fuelwood traded (consumed in urban areas) that from 250,000 to 450,000 persons would be
involved in fuelwood production, each in average for 200 days per year. In average a person would
handle from 7-13 tons per year.
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The same World Bank Household Energy Study for the Philippines also gives an estimate
of the total amount of households involved in fuelwood collection for sale. An estimated 536,000
households are involved in commercia fuelwood gathering/production. A further 158,000
households are making and selling charcoal, 140,000 are traders (40,000 in rural areas and 100,000
in urban areas) while an equal amount is expected to be involved in transportation.

These figures appear to be based on detailed studies carried out for some urban areas. The
city of Cagayan de Oro (population 430,000) consumes about 82,000 tons of fuelwood per year.
Fuelwood gatherers collected in average about 4.9 tons per year which would indicate that about
17,000 persons or households would be involved. The urban population of about 1 million of the
island of Cebu consumes about 180,000 tons of fuelwood. Fuelwood gatherers collected from 200
kg. to 40 tons per year but the average appeared to be 5.9 tons per year. Charcoal makers, in average
used 10.8 tons of wood to produce 2.8 tons of charcoal on an annual basis. Fuelwood gatherers
which supplied fuelwood to Metro Manilla in average collected 15 tons per year while charcoa
makers produced in average 4.5 tons per year. Fuelwood gatherers which supplied fuelwood to
Tacloban in average collected 4.4 tons per year. Traders in urban areas were found to sell widely
varying amounts of fuelwood, often depending on whether they had many bakeries, restaurants, etc.
among their customers. The average appeared to be about 20 tons per year for urban traders but in
Tacloban over 70% of the traders handled |ess than 10 tons and 30% handled lessthan 2 tons. Rural
tradersin this area handled in average about 12.8 tons per year.

These amounts, when compared to Sri Lanka, appear to be quitelow. Urban traders sell here
in average 31 tons per month with some selling 70-80 tons per month. However, theincome of most
of these traders depend solely on fuelwood selling and they actively look for consumers by
employing people who ply the streets with their fuelwood carts.

Overadl it wasestimated that i n the Philippinesabout 1 million householdsor about 5 million
people - 8% of thetotal population - areinvolved in or are dependent on the tradein biomass energy
for some of their income/employment. Almost all of these households have other occupations. In
rural areas this is principaly farming while the traders are mainly shopkeepers or market stall
operators, selling wood and charcoal as part of arange of goods. As such, closeto 10% of therural
householdsreceiveincomefrom selling wood or charcoal . Urban fuel marketswerefoundto provide
an average of 40% of the cash income for the households involved. Many were poor with few
aternative sources of off-farmincomeand for them theurban fuel tradeisavital component of their
household economy.

A study carried out in Nepal (Paudyal, 1986) found that some 2,800 persons were involved
in supplying fuelwood to the popul ation of 48,000 of Bhaktapur. Most of the fuelwood was sold to
the 7,200 households with about 20% going to hotels and industries. Assuming an average
consumption of 500 kg. per capita, the amount handled by each person would in average be about
8 tons of fuelwood per year. Most of the people involved belonged to the lower castes and low-
income groups and they often derived over 60% of their cash income from the fuelwood trade. The
income generated from the fuelwood trade compared favourable with that of agricultural wages.

The study in Bhaktapur showed that 12 rural households earned an income from supplying
fuelwood to 100 urban households (or 1 fuelwood collector versus 17 consumers) and while this
ratio should not be generalized, other information from the Philippines (Cadelina) point also more
or lessto thisratio of 12:100.
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Even though no definite conclusion can be given with regard to the amount of labour
involved one may assumethat it is considerable. It appears, based on the data from the Philippines,
Nepal and Indonesia, that rural fuelwood gatherersin average collect and sell from about 4 to 8 tons
of fuelwood per year. For most of the householdsinvolvedit isthought that fuelwood collection and
salesis an important source of income. For many landless people it may be the only way to make
enough money tolive, in particular during the off-farm season during which very little employment
opportunities will be available. For people with land like farmers it probably provides additional
income through which they can raise their standard of living.

The fuelwood and charcoal market system can be considered as being complex in most
countries although there are exceptionsto thisrule. For instancein Sri Lankathe trade of fuelwood
often involves specialized contractors who extract fuelwood either from the forest but more often
from the plantation sector, and who sell the wood either in short log form or as split wood to
fuelwood depotsin urban areas. These depotsin their turn will sell direct to consumers, which can
be households or bakeries, restaurants, etc. or to retail outlets. Large consumers like brick and tile
factoriesbuy directly from the plantation sector or more often al so through the fuelwood contractors
for which often tenders are put out. The fuelwood contractors are in registered as such to carry out
the trade and therefore the trade is more or lesslegal and there appearsto be little put in their way.
Although the formal trade channels account for the majority of the fuelwood traded, there are also
many informal channels. People collect wood from their own land, village land aswell asfrom the
forest for own use but also for sale either directly along the road or by selling to shop keepers, etc.

In most countries, however, the fuelwood and charcoal supply system is much lessuniform
and is often more complicated. For instance in the Philippines in the Laguna province, the main
source of fuelwood is the forest (mainly obtained in a legal way but illegal supplies are aso
common) although private farm lands are also an important source of wood. Sales can be direct to
the consumersor to retailers but normally involves many types of middlemen. Middlemen may buy
and sell on their own behalf but more often collect fuelwood or charcoal for other middiemen,
wholesalersor retailers, and may or may not have their own transport. In case they do not havetheir
own transport, they either hire a vehicle or sell to transporters, who then sell the fuelwood or
charcoal to other middlemen or wholesalers. Most middlemen work aways with the same
suppliers/producers and normally a trader has at least 2 or more regular suppliers (one trader
maintains a network of 65 suppliers who regularly deliver charcoal).

Aninforma communication network ensuresthat everyonein the system isinformed about
the price, supply and demand throughout the year and in this way they can react quickly to
fluctuations in demand and supply. Wholesalers and local traders may stockpile charcoal for later
sale asthe supply and consequently the price fluctuates with the season with low supplies during the
rainy season. Thesystemworkswith cashondelivery, with credit arrangements, with cash advances,
with provision of subsistence, etc. in order to ensure asteady supply to the market. Relationshipsare
established and maintained based on mutual trust of the quality/quantity of the fuelwood and
charcoal and mutual satisfaction with the terms agreed upon between the different actors within the
network.

Transport is often by truck but many prefer to transport smaller quantities in order to
circumvent the many requirements imposed by regulating agencies such as the forest department,
the military, police and civilian/military checkpoints posted along the routes going to the urban
centres. Larger quantities are often transported during the night because they are less visible and
passage can be "arranged” more easy. Even though all legal requirements have been met and all
permits can be shown, the traders are often detained at checkpoints with the wood or charcoal
sometimes confiscated.
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In other countries, and probably in the Philippines as well, truck and bus drivers often
transport wood and charcoal from the producing areasto the urban centrein order to earn someextra
income. Even though there are legal limits to the amount which can be transported ostensibly for
own use, 3 bags of charcoal in Thailand; 5 bundles of fuelwood in Nepal, drivers often take more.
For instance in Nepal in Pokhara city it has been estimated that daily from 4-5 tons of fuelwood
arrivesin thisfashion (FAO, 1991c)..

From the producer to the consumer there are many markupsin the price but it wasfound in
the Philippines that the retail price in most urban centres did not show much variations with
fuelwood prices ranging from 930 to 1,100 Pesos per ton while charcoal sold for 3,350 to 4,000
Pesos per ton. However, the price the producer received showed much larger variations. In the case
of fuelwood the price ranged from 140 to 630 Pesos per ton with the latter price valid for supply
areas near Manilla. For charcoal the variations were much lower with producers receiving from
1,430 to 1,800 Pesos per ton. This lack of variation in the retail price across areas, even though
fuelwood resources in the form of forests showed large variation, can be considered an indication
of the degree of competition between traders but also with competing sources of energy, the
efficiency and the flexibility of urban fuelwood and charcoa supply systems.

On the other hand, even though some information is available on how the system works,
there are still many unknown factors in the fuelwood and charcoal production and distribution
process. A major factor isthat in most countries the wood fuel trade is an informal sector activity.
Being an informal activity is often reinforced by that part of the products has been obtained or
produced illegally. Charcoal making is not allowed in Nepal but quite large amounts are made and
traded for use by black- and goldsmiths. Theillegality drivesup pricesand traders can makefortunes
out of it. Unfortunately, being illegal, production systems are kept to the minimum. In Nepal very
simple and small earth and pitkilns are used which results in low output and low quality charcoal.
Even where the trade is legal, a large part of the trade often remains an informal activity. Thisis
simply because it isand, in particular so for the many landless and low skilled people, arelatively
easy source of incomewhich can betapped when needed. The possibility of selling fuelwood to earn
cash may have animpact on rural suppliesbut little evidence of this has been found. In Bangladesh
it appears to be quite common for farmers to sell wood from trees on their land. They themselves
make then do with lower grade fuels like residues. In most of the cases they will only sell branch
wood with the tree |eft standing. Only in the case where large expenses have to be met, such asfor
dowries, etc. whole trees are sometimes cut.

Thisuseof residues of fuel can have negative side effects. Besidesthat thesefuelsin general
require more attention (time) during cooking, they often produce also smoke and considerable
amounts of ash, making the conditions in the kitchen less healthy. Besides, residues in many cases
could be | eft better in the field (plowed under) for use as organic fertilizer and soil conditioner. In
practice, most of thefarmersremove residuesfrom thefield and use them, not only for fuel, but also
as animal feed, as litter, for sale or barter. This practice may lead to fertility loss of the fields and
even land degradation.

The degree of such negative impacts, however, isnot known but isaconcern to many inthe
agricultural sector. With prudent practicesthe effect could be minimal and the use asfuel should not
be categorically condemned. It appearsthat virtually no systematic work has been doneto document
trade-offs between different uses of residues. Very littleisknown about how farmersthemselves see
these trade-offs. They are the people who make the decisions and bear the consequences and their
views should be taken into account. There appears therefore aneed for moreinvestigationsinto the
overall complications in order to reach conclusions beyond the theoretical and largely abstract
discussions.

43



In general, however, only a small part out of the total amount of fuelwood involves trade
whilethe mgjority of thefuelwood consumptionisfor own use. This phenomenon, coupled withthe
large supply areas and different sources involved, makes it more difficult to get a better
understanding of the system. Thismakes any decision on whether, when, how and where assistance
to the sector should be given more difficult.

6. REVIEW OF WOOD ENERGY ACTIVITIES: ISSUES, CONSTRAINTS AND
PROSPECTS

Although it has always been known that people use wood as a source of energy, interest in
it has been minimal in the past. The problem with wood fuel in many Third World countries was
only acknowledged during the early seventies when many had to curtail their oil use and switch to
wood fuels. Thislead to an increased interest in wood fuel use and evidence gathered showed that
huge amounts of wood were consumed as fuel while at the same time many faced difficulties in
getting sufficient supplies. Deforestation, which at that time had already been recognized, was
immediately linked to the use of wood as a source of energy. Although renewable, wood fuels
apparently were overused at non-sustainable rates |eading to the belief that forests would disappear
in the near future.

Based on thisbelief, FAO prepared acomprehensive overview of the fuelwood situation in
theworld with theresultsshowninamap (FAO, 1981) aswell asinreport form (FAO, 1983). It was
based on at that time available information and was considered a first attempt to assess the
magnitude and location of existing and potential fuelwood shortages.

The study indicated that out of the 2 billion people who depended on fuelwood as a source
of energy, 100 million were facing an acute wood fuel shortage. Over half, or more than abillion
people, werelivinginfuelwood deficit areasand could only providefor their minimum requirements
by over-cutting of the forest resources, resulting in aloss of forest cover as well as environmental
problems. At the same time, however, the authors acknowledged that large gaps in the knowledge
existed mainly with regard to: - Productivity of natural formationsother than closed forest; - Specific
data on tree and shrub formations; - Actual area covered by non-industrial plantations; - Amounts
of agricultural and industrial residues available asfuel. It was al so acknowledged that these factors,
which are so closely linked to local specific conditions, could never be grasped satisfactorily from
aglobal view and would need more thorough investigation of the widely varying local situations.

Even though these qualifying remarks were made, the warnings sounded were taken
serioudly, in particular by people in government circles aswell asinternational organizations. This
resulted in massive effortsin time and hundreds of million dollarsto increase the resource base e.g.
theforeststhrough reforestation, treegrowing, etc. aswell aslessening the deforestation ratethrough
wood energy conservation measures. However, it was soon found that such efforts, even though
sometimes successful in itself, did not contribute much in halting the loss of forest cover.

Numerous studies have been carried out since then at village, district and country level with
regard to wood fuel use. These have shown that to alarge extent the amount of wood fuels obtained
from non-forest sourcesis often far larger than those from the forestsitself. At the sametime there
areindications that deforestation is aresult of many complex, often inter-related, factors of which
the extraction of wood as a source of energy is only one.
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Evidencefor thelatter point isdifficult to come by as apparently very few long term studies
have been carried out. The indications, based on the little information available, are that, besides
fuelwood extraction, the need for agricultural land to grow food, changes in cropping patterns
(shorter fallow periods due to population pressures leading to soil degradation), over-grazing by
livestock (damaging to the young undergrowth), timber extraction, alack of reforestation efforts,
insufficient maintenance of forests (re-stocking, enrichment planting, removal of unwanted trees,
etc.), the need for increased infrastructure (towns, villages, roads, irrigation and hydropower
schemes), etc. are collectively responsible for the loss of forest cover.

With regard to the first point it isnow believed that, if the wood obtainable from non-forest
land likefallow lands, shrub and grasslands, agricultural lands, treeson homesteadsand along roads,
etc. had al beenincluded asasource of supply, the FAO study would not haveidentified afuelwood
deficit for many of the rural areas (Foley, 1987b).

This present regional review more or less confirms that finding. For the RWEDP member
countries only a small part, estimated to be from 25-50% out of the total amount of wood fuels
consumed, appearsto be derived directly from forest resources. A large part of thisisinthe form of
twigs, leaves and dead wood which, although from the forest, did not result in the cutting of trees.
The remaining 50-75% comes from non-forest areas like village trees (planted or existing trees),
treesfrom agricultural land, brush- and wasteland, etc. Thisfact hasresultedinamorerealistic view
with regard to the wood fuel sector. Thisin itsturn has resulted in that much more efforts are now
being placed on tree growing through agro-forestry, social forestry and other tree planting activities
than in the past.

The result of the present study also indicates that the share of fuelwood out of the total
amount of energy consumed in the countriesis considerablelarger than what official statistics (UN,
1991; FAO, 1991d) suggested. The reason for this can probably be attributed to the non-inclusion
of other sectors such as rural industries, village activities, etc.

At the same time it has also been noted that for most of the countries covered still little
reliable information is available. Only for afew of the RWEDP countries, mainly obtained during
studies carried out within the framework of national Forest Master Plan activities, Tropical Forest
Action Programmes or Household Energy studies by the World Bank, detailed information is
available on the demand, however in genera only for the domestic sector.

Unfortunately, inthe case of supplies, even though eval uations of forest resources have been
carried out in many countries, still little is known. Thisis not surprising. Country wide surveys of
the forest and other wood resources take alot of time aswell asalot of money and provide only a
"static and bird's eye" overview. At present only one country is known, Pakistan, where a
comprehensive survey of forest aswell as non-forest lands has been carried out but results have not
yet been published. It is, however, felt that the studies and eval uations which have been carried out
have resulted in a better insight in sources of wood fuel supplies and its their respective supply
potential.

Even though the demand/supply imbal ance appears now to be considerabl e less seriousthan
expected in the past, it remains important to monitor the situation as well as to address the
imbalance. There will be continuous changes in the demand for wood fuels (population growth is
only onefactor), changesin land usewill occur, influences by other and often unknown factors, etc.
all will influence the demand and supply. Thiswill require continuous monitoring of the demand as
well as the supply situation.
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Data for the supply and consumption of commercial sources of energy like oil, gas and
electricity are available for each year unlike the traditional sources of energy. The commercial
sources of energy are subject to measurementsfrom beginning to end by automati c equipment which
only needs a readout once in awhile. Electricity and oil companies can therefore relatively easily
balance their input and output as they can easily measure how much islost along the way.

Wood fuelsaswell asother traditional sources of energy arefor alarge part collected by the
usersthemselves and do not passthrough official measurement systems and therefore do not appear
in official data. Even that part of the wood fuels which passes through checkpoints where they
possibly could be measured, in many cases are subject to all kinds of un-official leviesand for that
reason may not show up in official data. Besides, most of the fuelwood trade is handled by the
informal sector which is notorious for its lack of formal bookkeeping. The wood fuel trade is no
exception to this general rule.

Forest departments therefore have a much more difficult job. First of all they generally do
not know how much they have (mainly in terms of forest cover, crown cover, quality, quantity and
types of wood, etc.), how much they gain (annual growth rates) nor how much they loose (dueto all
sortsof legal andillegal extractions) astheir productsare not transported through easily controllable
and relatively pilfer-proof pipelines and wires.

Not being visible nor measurable in an easy way is only part of the problem. Another
important difficulty is that the consumption patterns are site and season (climate as well as
agricultural) specific and generalizations at the national level are of little help. These factors
combined probably are the main reason why still so little is known about the role of wood energy
inthe overall energy sector. Thiscan possibly have disheartened many in the energy planning sector
and may haveresulted in aloss of interest. Besides, asthe aarmistic views originally held, proved
to belessthan true, thismay also have contributed to aloss of theinterest which originally had been
put into it.

It should be noted that, in order to be ableto plan interventionsin thewood fuel demand and
supply in aproper way aswell asto draw up policieswith regard the wood fuel sector, reliable data
are needed with regard to itsrolein the energy sector, itsimportance in the economy (direct as well
as indirect employment generation) etc. The same argument is also valid with regard to the
environmental impacts. The use of wood fuels can be beneficial in reducing the emissions of green
house gases. However, thisisonly true when thereisno lossin tree cover e.g. morewood is grown
than what isremoved. Aslong as no such data are not available, few arguments can be presented to
the governmentsto justify interventionsin the wood energy sector in order to address the problems.

As mentioned earlier, in the past many international donor organizations as well as
governmentsinindividual countriesappear to havebased their decisionsoninterventiononlittleel se
than studies which looked at only one or two aspects of the perceived problem e.g. that wood fuels
were amajor reason for deforestation rates.

Reduction in the consumption, improving the supplies, promoting alternative sources of
supply are afew of the areas where large amounts of funds have been spent. The outcome of these
interventions have not always lead to the expected result and sometimes resulted in failures.
Conservation of fuelwood through the promotion of more efficient cookstoves was initially
advocated as being ableto savetrees. Although fuel issaved, itisnow generally acknowledged that
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it has had little, if any, effect on deforestation rates. One reason for this is because little wood is
obtained from the cutting of treesin forests direct for fuelwood. However, stove programmeswere
found to have many other benefits besides the saving of fuel. Savingsin time spent on cooking and
cleaning of cooking pots, more healthy conditions in the kitchen, either through the removal of
smoke or by ensuring more complete combustion arejust afew of these benefits. Incidentally, these
points are often more valued by the users than the fuel savings aspect which shows that users and
their needs should be one of the main governing factors for decision makers in interventions. Out
of the 11 (or 14) countries covered, thereareonly 2 countries, Indiaand Sri Lanka, where cookstove
programmes have had a considerable impact. In India 17.5 million households, about 10% of the
population, have received anew stove (Dussa, 1992) whilein Sri Lankaabout 300,000 stoves have
been introduced (Y oung, 1992). Littleisknown though about the savingsin fuelwood aswel| about
thesurvival rate. Information from Thailand, whereimproved charcoal stoveshave beenintroduced
is sketchy (figures of about 200,000 up to 1 million stoves are floating around) and the impact on
the overall charcoal consumption in Thailand is not known.

Improving charcoal productionisanother areawhereinterventions have been madeasit was
assumed that the conversion rates of thetraditional systemswerelow. However, in many cases, after
amore careful evaluation of these traditional systems, the conversion rates were often found to be
quite high and sometimes much better than thought (Leach, 1988; FAO, 1992a; WB, 1992b). In
other cases, due to the small scale production systems, apparently little was done as improved
systems may betoo expensivefor theinformal (and oftenillegal) sector, commonly found as being
the main producers of charcoal. Wood waste which is available in countries like Indonesia, mainly
outside the island of Java, at present is often burned to get rid off. Apparently no efforts have been
made to convert such waste wood into charcoal, either for domestic use (transport to the island of
Java) nor for export.

Substitution effortsthrough the promotion of alternative sources of energy like solar energy,
wind energy, biogas, etc. have often floundered. Extensive resources have been put into theresearch
of and pilot programmesfor such substitute energy sources. Eventhough these systemsoftenlooked
attractive, the stage of technol ogical development aswell aseconomic devel opment has put and will
keep most of them out of reach for those for which they were intended.

In other cases substitution through subsidies has been tried. Even though such schemes can
be successful they tend to favour consumers who have switched already to such fuels and do not
address the other and possibly the main constraints e.g. poor access, unreliable supplies, expensive
stovesand equipment, etc. In other cases, where such constraints have been addressed such ason the
island of Java in Indonesia, subsidies for kerosene could not be maintained due to budgetary
constraints, resulting in January 1993 in a 27% increase of the price of kerosene.

Briquetting of waste products (saw dust, agro-residues, etc.) was once actively pushed by
many. Wherelocal conditionsfavoured their introduction such asin some areasin India, briquettes
have found acceptance. In Thailand several briquetting plants using saw dust as raw material have
been in operation for sometime. Their main market, however, appeared to be the refugee camps as
thetraditional marketsdid not accept it. At present there appearsto be anew market with briquettes
being carbonized for export to Japan, Koreaand Taiwan while thelower gradesare sold locally. No
information exist on the size of the production nor on the extent of the export market. The little
information which is available on the subject shows that in most cases technical as well as
economical problems have forced arethinking in thisfield (FAO, 1990c).
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Rural industries are an important factor in rural development. They often processlocal raw
materials and/or products and generate employment in rural areas. They have received some
attention, mainly through the efforts of the Regional Wood Energy Devel opment Programme (FAO,
1990a). However, little evidence other than some isolated cases, has been found of actual follow up
in the form of direct assistance to such rural industries by improving their production systems,
resulting in energy conservation as well asimproved products (bakeries, brick making, etc.).

Interventions on the supply side have also been undertaken. Where these have been in the
form of large scale plantations, purely for the supply of fuelwood, these in general appear to have
fared less good. However with multi purpose intentions e.g. logs for the pulp industry, for poles or
for timber and with the branches, twigs, etc. asfuelwood the plantations have been more successful.
Part of the problems encountered apparently can be traced to low survival rates, lower yield than
expected, no market for the output, etc.

Gradually a move has been made towards tree planting on a smaller scale through agro-
forestry, community forestry, etc. However, in general it appears that much depends in how far
people have a say in these activities, in terms of security of land tenure and coupled with it
ownership of thetrees, selection and availability of species, secure marketsfor wood, etc. Thelatter
type of schemes do need more inputs in terms of support and extension services, something which
is not aways available when needed. Part of this problem is caused by that knowledgeable and
dedicated manpower in the government sector is limited. Non government organizations (NGO's)
have in several countriesinvolved themselves with local tree planting activities and they appear to
be generally successful (FAO, 1990b; FAO, 1992b).

There are also many examples of people who have started growing trees on their own
initiative and often with success. Incentives to plant trees are often quoted asto provide fodder for
livestock, fuelwood for own use, wood for sale as poles or timber, etc. For instance, a farmer in
Indonesiaplanted in 1965 about 100 trees along the boundary of hisfield. Threeyearsafter planting,
the farmer started to cut one tree per week for fuelwood for own use. Coppicing and re-growth of
the trunk left standing (about 3 m. high) is sufficient to be able to have arotation period of only two
years which provides him with a continuous supply of fuelwood since then (FAO, 1991c). Less
fashionableinterventionsin the supply system are a so options such as better managing the existing
forest resources. However, in thereview of the available sources of information very little evidence
of such activities have been found.

However, on the supply side, much depends on market forcese.g. if wood fuels can be sold
at prices which give sufficient incentives to people to become involved in tree growing for sale.
Little information appears to be available on the mechanisms which drive the wood fuel market
except for some studies carried out as afollow-up of aRapid Rural Appraisal course. These studies
of small areasin four countries have come up with information on why people become involved in
thewood fuel trade, how the market systemworks, etc. In all casesthe market appearsto befar more
complex than thought with many players having different motives (FAO, 1991c).

Itisclear that both at the demand aswell as at the supply side many interventions have been
made by various international and national organizations including the government sector. Even
though many of these interventions have been successful, albeit not always reaching their stated
goal, there have also been many problems as well as failures.
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However, based on the results of and knowledge gained from these interventions, new
approaches are being taken. These are basically governed by the notion that deforestation is much
more complex and that popul ation pressures also imply that more food will have to be grownwhich
initsturn will require more land.

Increases in the population put additional strains on the existing agricultural land, also
because very little other job-opportunities exist in rural areas. This often affects in un- or under-
employment but more often the size of the landholding. This can and often does result in increases
in crop intensity which in its turn leads to exhaustion of the soil which then results in diminished
yields. In some cases the exhaustion is augmented by that insufficient organic matter like straw,
stubble, dung, etc. isreturned to the fields due to that these materials are used as fuel. The results
sometimesisthat farmers have to borrow money by mortgaging their land in order to buy fertilizer
to increase crop yields. In the end they may become indebted and the only way out isto sell their
land if they have not forfeited it.

The problem appears therefore to be multi-facetted and more or less a vicious circle:
Popul ation pressure - Splitting up of land holdings - Soil degradation - Indebtedness - Migration to
urban areas or other areas which could be degraded forest, virgin forest or other areas.

This notion that agriculture practices and/or the need for more agricultural land may be an
important factor governing the conversion of forest lands has resulted in that more effortsin this
direction are being made. Up to now this has basically covered agro-forestry practices e.g.
convincing farmersto grow treesalong their farm boundaries, infarmfields, on homesteads, etc. The
purpose of suchtreescan be manifold: Fodder for livestock, Soil enrichment and protection by fixing
nitrogen and providing abetter cover, Asasourceof fuelwood, Asapotential sourceof cashincome,
As boundary markers, etc. However, as many farmers have no legdl title to the land they till or are
so indebted (with land as collateral), there often are few incentives for the farmers to do this.

However, thisisonly asolution to one part of the problem. A more comprehensive solution
to the problem should cover all facets: Population growth, agricultural practices, forest cover, the
need for energy (wood fuels as well as other types) for daily use aswell asfor industrial purposes,
the need for employment, etc.

Even though each part or each sector isdoing alot withintheir own boundariesthey probably
will haveto do much more. Thisshouldincludelinking up with all interrel ated sectorsor even taking
part in activities of other sectors. Most of the institutions at present involved with wood energy,
mainly from the forestry sector and to amuch lesser extent from the energy sector, however, would
need strengthening both in terms of manpower and skillsin order to be able to meet the challenge
of finding and implementing sol utionsto the multi-sectoral problem. Itisfelt that only, when actions
taken in onefield areintegrated with other fields e.g. amulti-disciplinary approach, progress can be
made in overcoming the problems facing many of the population. This will not only require
cooperation at the local level but more importantly also at the macro level. Strengthening at the
macro level through integration and coordination of policiesinit self isnot enough. Only when such
integrated policies facilitate that opportunities are matched with realities at the micro-level, atask
whichrequiresanintimate knowledge (preferably firsthand) of the problemsat all levels, canlasting
development be achieved.
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1. CONCLUSIONS AND RECOMMENDATIONS

7.1 Conclusions

The countries of the RWEDP region are heavily popul ated (29% of the world population on
7% of the land area of the world). According to demographic projections, the population size will
continue rising for at least the next century before it will stabilize. Much of this increase in
population will bein urban areas and although the population in rural areas certainly will grow, the
growth rate is expected to be lower when compared to the urban areas.

Part of this disparity in growth rates is thought to be attributable to the low income from
activities carried out in rural areas compared to urban areas. This assumption is based on the
relatively low share of the agricultural sector in the Gross Domestic product when compared to the
size of the labour force which finds their source of income in this sector.

When considered on aper capitabasis, theregion can bedescribed asusinglittleto very little
energy. However, with alarge population, the total amount of energy consumed is considerableand
the 11 RWEDP countries are estimated to consume more energy then the whole of Africa or the
whole of South Americabased on datafrom the World Resources Institute (WRI, 1992). Although
some of the countries have extensive deposits of conventional energy sources consisting of coal, oil
and natural gas, most of them still rely for alarge part on the traditional sources of energy.

A main conclusion which can be drawn, based on the available information, isthat biomass
energy, and wood energy in particular, supply alarge part of the total amount of energy consumed
inthe countries, in particular by the domestic and rural industrial sectors. The amount of traditional
sources of energy consumed within the RWEDP countrieswas estimated to be over 650 milliontons
annually. However, thisfigure should be treated with caution asbase yearsarewidely varying while
at the same time the databases used can be considered to be far from satisfactory. The share of wood
fuels (charcoal and fuelwood) in the total amount of traditional sources of energy consumed shows
widely varying figures from about 14% in Bangladesh to 94% in Nepal .

In most countries, with the exception of Pakistan, the Philippinesand Thailand (and possibly
Indiafor which however no datawere available), the domestic sector isby far the largest consumer
of energy as well as traditional sources of energy. The industrial and other sectors also use
considerable amounts of these traditional energy sources, estimated to account for about 10-15% of
all sources of energy and 10-30% of the traditional sources of energy. Much of thisamount is used
by the rural based industrial sector and can be considered asvital for the survival of such industries.
Thesector itself isvital for therural economy of many countriesasit providesemployment for many
people while at the same time using and/or processing raw materials from these rural aress.

Theresult of the present study indicates that the share of traditional sources of energy out of
thetotal amount of energy consumed inthe countriesisconsiderablelarger, sometimesup to afactor
of 2-3, thanwhat official statistics (UN, 1991; FAO, 1991d) suggested. Thereason for this probably
can be attributed to the non-inclusion of other sectors such asrural industries, village activities, etc.
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The same comment can probably be made with regard to the contribution of fuelwood to the
economy. Little evidence has been found that the value, which can be attributed to the production,
processing and marketing of wood fuels, is accounted for in the National Product. Also statistics
with regard to land use e.g. areas covered by forest, land used for agricultural purposes were found
to show large differences even though apparently the same sources had been used. Part of this
problemiscaused that by different aswell aschanging definitionsof land typesare used by different
organizations. There appears therefore a need to substantially improve the statistics by a) giving a
better indication of the actual situation and b) agreeing upon a generally valid set of definitions.

In general rural consumers not only use much more traditional sources of energy than their
urban counterparts but at the sametimethey use more energy. Thereason for the differenceispartly
due to that urban consumersin general use more efficient stoves (kerosene, gas, etc.). This results
inthat lessfuel intermsof energy content hasto be used. Another reason can probably bethat urban
users eat more often outside the home and use more pre-cooked food. However, there are large
variations between the countries covered and no genera valid conclusion can be drawn. The
commercial sourcesof energy are morewidely used in urban areasthaninrural areas. Thisis partly
due to that the urban economy is more cash based while, and probably more important, the
availability aswell asreliability of supplies of these sources of energy are better in urban areas.

Very large variations were found between countries, between regionsin countries and even
between villagesin the sameregions. These variations not only concern quantitiesbut thereare also
large variations between seasons, between agricultural cropping patterns, between resources (land
ownership, forest and tree resources, animals, etc.) and accessto it, occupation, etc. Such variations
influence not only the amount of energy consumed but also the energy mix. Changesin the energy
mix as well as total amounts can occur quite rapidly, in particular in urban areas. Changesin rural
areas, however, tend to be more slow. Much depends on availability but this is not enough.
Favourable conditions for the use of particular types of energy appear to be also a very important
factor.

Being location specific but at the same time aso part of amuch larger system also implies
that generalizations for energy consumption, options for substitution, etc. can not be made. Thisin
itsturn implies, in case any interventions will be planned, the need for dis-aggregated data and an
intimate knowledge of how the system operates.

In general it can be said that traditional sources of energy are used in an inefficient way and
thereisample scope for improvementsin the domestic aswell asin the other sectors. Although the
industrial sector, when compared with the domestic sector, uses only a small amount of biomass
energy, improvements can be made. This not only concerns the energy efficiency but, maybe more
important, the whole production process which could result in improved quality, a larger output,
increased labour productivity, increased income, etc.

Supply systems for traditional sources of energy and in particular in rural areas, are of an
informal nature often without a clearly defined market structure. Most of the supplies are collected
by the usersthemselvesand only part of it istraded. Thistraded part consists mainly out of charcoal
and fuelwood but in some casesresidues are traded aswell. The main marketsfor thetraded part are
urban consumers as well asindustrial operations. The available information sources indicate that
non-forest areas are the major supply sourcefor wood fuels and may account for 50-75% of thetotal
supplies. The non forest areas include homesteads, common village lands, road sides, canal banks,
strips along railroads, agricultural land, bush and shrub land, agricultural plantations (rubber,
coconut, palm ail, coffee), etc.
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The remaining 25-50% is obtained from the forests. A large but unknown part consist of
twigs and dead wood. Planted trees, in particular those planted as scattered trees and under agro-
forestry and social forestry schemes and to a much lesser extent forest plantations, appear to be an
important source of supply. The notion that the demand for wood fuels is a mgjor reason for the
diminishing forest can therefore be questioned. However, it was also shown that in Nepal and
Pakistan and to alesser extent in Sri Lankathe amount of wood fuelsderived from the forests, when
calculated at aton/ha. basis probably were close to the mean annual increment e.g. could result in
aloss of forest. Thisin particular appears to be true in Nepal and Pakistan as part of the forest are
in-accessible and/or located in areas far away from populated areas.

There arelarge regional variations and what may appear to be valid for awhole country can
be completely different in smaller areas within countries. This showsthat, in order to have a better
insight in the sources of supply, more in-depth studies will be needed in the field of localized
demand and supply situations as well as the forces governing it.

Thewood fuel trade provides opportunitiesfor rural development through the generation of
employment andincomethrough the production, harvesting, processing and transport of wood fuels.
The employment generated in the wood fuel energy sector appears to be enormous. Unfortunately
very littleisvisible of it asmuch of it isintheinformal (and often illegal) sector and therefore very
littleisknown. World Bank estimates show that from 1,600 to 2,700 person days of work isrequired
to handle 1,000 tons of wood from harvesting to consumer. Evidence from R.R.A. studies indicate
that this amount of employment may be afactor of 10 too low e.g. 1,000 tons would require from
16,000 to 27,000 person days. Whatever value is nearer to the truth, it is clear that wood fuels are
important for employment generation: I1n the Philippines probably 1 million households (8% of the
total) are involved with wood fuels and derive their income partly or wholly out of it.

In many countries the authorities have pushed substitution of fuelwood by other sources of
energy like kerosene, electricity and gasin order to redress the problems with loss of forest cover.
While this may appear to be beneficial, there are several trade-offs to be made. Using kerosene
instead of wood fuels would result in the emission of large amounts of carbon dioxide, one of the
gases responsible for the green house effect. Trees, which then presumably would be |eft standing,
would absorb and store an even larger amount of carbon and the net effect could be positive.
However, it has been shown that the cause of deforestation is very complex and that the need for
more agricultural land is one of the factorsinvolved. It istherefor not sure whether trees would not
be cut and burned just to get rid off instead of being used as a source of energy. The outcome of the
balancing act between green house gas emission and adsorption of carbon would then become
unstable and would probably be negative.

It appears therefore that the use of wood fuels can be beneficial to the environment and for
that reason could be advocated for increased use. For aslong asthere is a positive balance between
incrementsin the growth rate of treesand the removal of treesthe net effect between carbon dioxide
emissions released through burning the wood and the storage of carbon in the growing wood will
also be positive e.g. there will be no added strain on the environment from that side. In practice
however many other factorswould have to be considered also such asfor instance the health aspects
of users of the wood fuels (smoke, soot and other particle emissions, etc.), employment effect,
dependence on outside supplies or using local sources of energy (the security of supply aspect on
anational basis), just to name afew. Therefore the +/- comparison used aboveisfar too smplistic
aswell asthat the existing database is insufficient to come to meaningful and balanced decisions.
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Thisbasically confirmsthat the pro's and con's of fuelwood use are very complex and with
it the question of deforestation. A comprehensive solution to such questions or problems should
cover al facets. The need for energy, forest cover, the need for agricultural land, agricultural
practices, the need for employment, population growth, the environment, etc. This will require a
much more close link between al sorts of agencies (government as well as non government),
department, ministries, etc. at the micro as well as at the macro level.

Another conclusion which can be drawn is that, although biomass energy plays a very
important rolein the overall energy scene of many of the countries covered, it has not been accorded
that importance in the energy planning process. A main reason for this appearsto beitsinvisibility
which resultsin that little is known about it. Getting a better grip on the situation requires lots of
time and money. The former may be available, the latter often isnot. Coupled with thisisthat over
time energy use patterns change. While for commercial sources of energy these changes can be
relatively easily followed, wood fuels are in acomplete different league and would require further
time and money. This problem of invisibility probably has caused that some energy planners have
lost interest in the subject. Thislossin interest may in some cases have been re-enforced by the
thinking that the alarm bells sounded in the early eighties over the fuelwood - deforestation link
proved to be afalse alarm or at best an early warning system.

However, even though it may have been an early warning system, it hasresulted in aflurry
of activitiesby international organizations, donor organizationsaswell asnational governmentsand
non-government organizations from which many valuable lessons have been learnt. The activities
undertaken were varied and often extensive, covering most possibleinterventionsranges, and using
a wide range of methods, strategies and approaches. Out of these forestry plantations, agro- and
social forestry systems, improved cook stoves, charcoa production, densification and gasification
have recelved the largest share of attention while rural industries, vital for rural development, have
yet to receive the attention they deserve. Even though lots of activities have been undertaken, the
results have not always been positive nor what had been intended on the outset. Thereasonsfor this
are not always clear but tackling only one part and often atiny part out of avery large and complex
system may partly be to blame. The non-involvement or only part involvement of the people for
which the programmes were intended, and who face many other fundamental issues such as food,
jobs, land, shelter, etc. could be another reason.

Problems with wood fuels or wood energy should be tackled in an al encompassing way
instead of only focussing on energy or forestry. It requires a much wider approach in which the
solutions should be tailored to cope with the specific needs of the region, country, community,
village and people involved.

7.2 Recommendations

It is expected that wood fuels, asin the past aswell as present will remain amain source of
energy for most of the countries covered for along time to come. Wood energy plays not only an
important rolein the overall energy scene of many of the countries covered but in therural economy
as well through the harvesting, processing, transport and trade of the wood fuels.

Thefact that wood fuelswill remain important and that its useis governed by an extremely

complex system of inter-related factors shoul d be acknowledged by all partiesand should not bejust
limited to thoseinvolved with forestry and energy planning. Such an acknowledgement isimportant
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to base activities upon for the future of which improving and enlarging the database should be one
of thefirst steps. Improvements of the data base should not be limited to just numbers on demand
and supply. It should include information on how energy is used and its efficiency e.g. charcoal
kilns, industrial applications, the effect of improved systems, etc. Definitions used by different
organizationsinvolved should for asfar as possible and practicle cover the samething e.g. What is
forest land, what is a cubic meter.

It should also be acknowledged that non-forest lands, what ever that term may cover, arean
important, if not the most important, source of traditional sources of energy in the form of wood
fuelsand residues. At present very little isknown about the supply basein theform of trees (where,
what, how many, for what purpose, who has access, etc.) as well aswhy residues are used as fuel.
The latter issue, often a controversial issue with agriculturalist and soil scientists, needs a better
insight in the trade-offs involved as well as an analysis of the overall implications of the practice.
Thismay lead to conclusions beyond the presently held theoretical and largely abstract discussions
on its pro and cons. Besides, the non-forest lands, more information on the supply base of forests
intermsof area, standing stock, growth rates, accessibility, availability for supplies(protected areas,
national park, critical water shed) should be collected.

At the sametimeit should be acknowledged that wood fuel useisnot static and that changes
inoverall consumption aswell asin the energy mix do take place and sometimes quiterapidly. This
callsalso for aconstant updating of the database with regard to wood fuel use. Asthisisavery time
consuming task it is recommended to look for or develop indicators for such changes in
consumption. This calls for a much better understanding of what factors govern fuel use, the
selection of fuels and the trade-offs made. Such an understanding at present only exists at the user
level as here the decisions are made and the grass root level should be included in the information
chain.

From here it is only a short step to applying or finding solutions to problems. Asthe grass
root level is often most affected it is imperative that they are included in any decision making
process and that their knowledge of thelocal system, their needs and wishes are taken into account.
Thiscallsfor the setting up or streamlining of information channels. These should not be limited to
from top to bottom or in the reverse direction but may be more importantly also in horizontal
directions e.g. inter agency exchange of information. However, it should not be limited to
information only. Close cooperation in activitiesin what ever form and which can affect activities
by other agenciesis also important.

Thismay haveimplicationsfor many. Tasks may haveto be shared or sometaskstaken over
by other agencies dueto limitsin manpower. Agricultural extension people may take over forestry
extension tasks, become involved with the introduction of stoves. Health care workers, now
sometimes already involved with stove programmes could act as extension worker for the
agricultural and forestry sector or act as aliaison between the people and the agencies concerned.
However, at present this would be almost impossible as the different agencies and the personnel
would not beready to tackletheincreased workload nor havethe skillsfor such multi-facetted tasks.
Thiswould require strengthening of the institutes and its personnel in terms of manpower, training,
budget, etc. More over, it would aso call for changes at the macro level e.g. at the policy making
level in order to facilitate the inter-agency cooperation and sharing of tasks.
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Woodfuel Usein Pakistan:
Sustainability of Supply and Socio-Economic and
Environmental Implications

by
Azedine Ouerghi*

1 INTRODUCTION

1.1  Importance of Woodfuel in Pakistan

Pakistan consumed about 16.3 million TOE of modern fuelsin 1991. Information regarding
the use of traditional fuel swasmainly based on rough estimatesuntil the Household Energy Strategy
Study (HESS) was undertaken. The results of this study indicates that with 20 million TOE,
traditional fuels constitute over half of the total energy consumed in this country and woodfuel has
the largest share.

The energy consumption of the household sector represented about 57% of the total
consumption of 1991, which makesit the largest single energy consuming sector in Pakistan. Out
of the 20.8 million TOE being consumed by this sector over half isrepresented by woodfuel and an
other third is represented by crop residues and dung. It is believed that this heavy reliance on
biomass fuels is not sustainable and is contributing significantly to environmental degradation as
well as causing hardship to households. The use of inferior fuels such as dung and crop residues by
arelatively large proportion of the population suggests that there isawoodfuel shortage. However,
the relative price stability of traded woodfuel in urban markets seems to indicate that the level of
supply to the cities has been satisfactory. Figure 1 shows that since 1957, the national average for
urban woodfuel pricehasrisenintwo mainjumpsin 1973-74 and 1980-81, with fairly steady prices
in between. The main reason for these jumps could be higher transport costs due to increased diesel
prices following the two ail crisis. Price rises for kerosene, the main competing purchased fuel in
urban areas, may have also contributed to these jumps. Using low quality fuels seems then to
indicate that low income households who cannot afford to purchase woodfuel are facing hardship
in collecting their needs.On the other hand an accelerated inter-fuel substitution to reduce the
pressure on biomassresources could place severe stresson modern fuel supply infrastructure, so that
considerableinvestment woul d be required to keep pace with theincreasing demand. Themajor issue
related to the use of woodfuel by the household sector in Pakistan is therefore to establish: (i)
whether the present level of consumption is sustainable, (ii) whether an aggressive inter-fuel
substitution is justifiable, (iii) what are the prospects of increased biomass supply; and (iv) to
highlight the broader policy implications.

! Chief Technical Adviser, Pakistan Household Energy Strategy Study Project, The Joint UNDP/World Bank, Pakistan.
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Table1l. Amount and Relative Sector Share of Delivered Energy (‘000 toe) Pakistan 1991.

Sector Modern Fuels Traditiona Fuels Total Fuel

(*) Share Share Share
Residential 2,900 17.9 17,850 88.9 20,750 57.1
Comm. & Inst. 1,030 6.3 770 3.8 1,800 5.0
Industrial 6,500 40.0 1,450 7.3 7,950 21.9
Agriculture 730 4.5 0 0.0 730 2.0
Transport 5,090 313 0 0.0 5,090 4.0
Total Energy 16,250 100.0 20,070 100.0 36,320 100.0
Delivered
% Share 447 55.3 100.0

*) Include 1,260,000 toe of natural gas as feed stock to fertilizer

Source: Energy Wing and HESS data base
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Severa studies and assessments have reported severe land degradation and advanced
deforestation in many parts of the country. There is a consensus that poor land-use management,
over-exploitation of wood resources, over-grazing and the high population growth rate arethe main
causes. The Forestry Sector Master Plan (FSMP) noted that the major forests such as the coastal
mangrove forestsin Sindh, the Juniper forestsin Baluchistan and the Upland coniferousforests are
overexploited and under severe pressure. The deterioration of watersheds hasalso increased therisk
of soil erosion, dams siltation and severity of floods as observed in 1992. The depletion of these
natural resources has dramatic implications as they constitute important ecosystems by protecting
the environment, preserving bio-diversity and providing wood and non-wood products to local
communities.

These concerns have been clearly expressed by the National Conservation Strategy (NCYS)
and arereflected initsbroader objectivesdealing with conservation of natural resources, sustainable
development and improved efficiency in the use and management of resources.

In light of the HESS findings, the FSM P conclusions and the recommendations of the NCS,
anew approach is emerging which puts more emphasis on the broader issues of the sustainability
of natural resources taking into account socio-economic and cultural constraints. This approach is
dramatically different from the popul ar wisdom according to which woodfuel useisthe major cause
of deforestation and substituting woodfuel would solve the problem. It isinteresting to note that the
USAID sponsored Pakistan Forestry Planning and Development project (1985-1993) wasiinitially
designed to "help Pakistan increaseits energy self sufficiency and reduce deforestation”. However,
shortly after the start it became clear that the energy aspect of farm forestry is secondary and the
project would have to broaden its approach if it wanted to achieve its primary objective. In fact the
project enlarged its scope and adopted a social forestry approach aimed at "improving farm forestry
systemsto producefuel, fodder, and timber that iscompatiblewith agricultural needs’. Training and
field operations were based on joint participation of farmers, foresters and wood-based industry
leaders.

Woodfuel has been amajor source of energy for households in Pakistan, and will continue
to play amajor role in the next decades. Its use has some negative impacts on the environment, but
certainly has other implications that need to be addressed in an integrated manner. Unfortunately,
woodfuel use has often been considered asmainly an energy problem that could be addressed within
the energy sector based on the same economicsand using similar techniques. Thefact that in general
households collect most of their needs and therefore not incurring any financial expenses, adds
another complication to the issue. One has to deal with labor availability and employment
opportunitiesespecially for women, who mainly responsiblefor fuelwood collectionand useinrural
areas. Thisinturn needsto belinked to education opportunitiesfor women to valuetheir timewhich
will certainly make it less profitable to collect fuelwood and hence trigger inter-fuel substitution in
anatural way. Moreimportantly isthe fact that the household sector itself isnot realy similar to the
other productive sectorsof the economy and theref ore needsto be addressed in abroader manner that
reflects its close interaction with other aspects such as the role of women and social development
in general, and land-use management and environmental impactsin particular.
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1.2  TheNeed for Database Development

The Government of Pakistan felt the need and the urgency to deal with household energy
because of its heavy reliance on biomass resources and its suspected environmental implicationson
one hand, and its high growth rate of modern fuels consumption and its impact on modern fuel
supply systems on the other.

However, the development of acomprehensive strategy capable of fully addressing theissue
of sustainability of the resources faces two major obstaclesi.e. (i) non availability of reliable data
in adisaggregated form regarding the supply and demand of biomass resources, and (ii) absence of
good understanding of the woodfuel transition and users' behavior towards resources availability.
The HESS project wasdesi gned among other thingsto providereliableinformation and hel p devel op
an economically viable energy strategy based on resource sustainability.

The project was executed according to three phases namely (i) database devel opment based
onlarge-scalestatistically soundfield surveys, (ii) dataanalysisand identification of sectoral issues,
and (iii) strategy formulation. In order to comprehend the biomass energy situation in totality, the
study paid specia attention to the three major components of the chain i.e. supply, marketing and
demand of woodfuel.

The project was primarily based on field surveys and data gathering and analysis. A major
effort was undertaken in order to ensure compatibility of the data collected through the various
components, and smooth integration of the various databases. Although thethree major components
used different techniques taking into consideration their own specificities, the linkages are assured
through a master sample frame that relies to a certain extent on the country's agro-ecological
characteristics. An agro-ecological zonation was therefore developed under the project. About 14
zonesweredelineated using daily AVHRR imagery for 12 growing seasonscovering amost 8 years.
The zonation was primarily used to expand the supply field work results to the national level.
However, when overlaid with the demand survey sample areas it provides the link to the
supply/demand integration and traded woodfuel flows.

- Supply Resour ces Assessment

Higher resolution satellite imagery (Landsat TM) representative of the various agro-
ecological zoneswerethen acquired, processed and used for theactual field work for woody biomass
and crop residues assessment.

About 580 plots were selected and visited by field teams over a period of 10 monthsfor the
woody biomass component. The teams measured the woody biomass resource and conducted some
destructive sampling for further laboratory tests. The information gathered helped determine the
stock of biomass resources and its sustainable productivity not only at the level of every agro-
ecological zone but also taking into account the type of biomassi.e. timber, roundwood, twigs and
shrubs.

About 470 plots were visited over two harvesting periods to measure selected crop whose
residues could be utilized as fuel. Laboratory tests of sample crops helped in determining crop to
residue ratios.



- Woodfuel Market Structure

Extensive surveyswere designed to depi ct woodfuel market mechanisms, price build-up and
catchment areas. Thefield work was conducted over 2 seasons and targeted varioustradersin urban
andrural areasaswell astransportersand producers. Asno master sampleframe existed, the project
had to design and devel op its own sample frame based on the devel oped agro-ecological zonation
which allowed the expansion of the sample results to the national level.

- Energy Demand Study

The energy demand survey was designed in order to have complete and reliable information
on household energy consumption patterns, their behavior and the appliances used as well as a
compl ete set of socio-demographic and economic details. About 4,800 householdswereinterviewed
over aperiod of one year in order to capture seasonality effect. This component was characterized
by integrated, pre-coded questionnaires, extensivetraining and supervision of field staff and the use
of computersin the field for data entry and consistency checking designed to improve data quality
and to reduce the elapsed time between the collection of raw data and their ultimate use in policy
analysis. Takinginto consideration Pakistani cultural conditions, femaleenumeratorswereemployed
during the field work in order to have access to women (the main energy users). In fact female and
mal e headsof householdswereinterviewed separately by femaleand maleenumeratorsrespectively.
Biomass fuels which are either collected or purchased in a variety of non-standard units, were
physically weighed in order to minimize the uncertainties traditionally linked to their assessment.
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I nteraction Between The Different Components of The Project
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2. FUELWOOD CONSUMPTION PATTERNSAND SUPPLY LEVELS

Theanalysis of the demand survey confirmed that fuelwood isamajor fuel in the household
sector. Its use is widespread in rural and urban areas, across provinces and across agro-ecological
zones. Theresultsrevealed that 79% of al househol ds use fuelwood and consume about 29 million
tons per year. In rura areas 91% of the households use this fuel and consume on the average 6.7
kg/day; whereas in urban areas 52% of households are fuelwood users and burn on the average 5

kg/day.

Thislevel of consumption confirms the findings of other limited surveys conducted during
the past few years’. However, it is in contradiction with the most frequently cited and used figure
in Pakistan (0.2 m3 per person per year). Thisamount was estimated by aWorld Bank teamin 1978
and was based on FAO estimates of firewood requirements for space heating and cooking in other
developing countries, using conversion factors to reflect appliance efficiency and a presumed high
level of scarcity.

Most of the fuelwood is consumed for cooking purposes (81.1%), Water heating and space
heating end-uses represent only 9.8% and 8.3% of the total consumption respectively. These shares
should be used as indicative of a certain order of magnitude because of multiple use. For instance,
while cooking the household can benefit from the emitted heat to warm the space and in some cases
the water.

2.1  Driving Factors of Fuelwood Consumption

Although fuelwood is widely consumed by households all over the country, consumption
levels differ according to location, income level, household size and availability of other fuels.

2.1.1 Household size effect: The economy of scale

There is a strong link between the household size and the level of fuelwood consumption.
Householdsthat have asize of 16 or higher consume 2.17 times more than those having asize lower
than5i.e. 3,867 kg/year and 1,785 kg respectively. The observed trend issimilar in both urban and
rural areas (Figure 2). As expected the per capita consumption of large households is much lower
than small households: 198 kg/year and 568 kg respectively making aratio of 0.35 compared to the
above mentioned 2.17 (figure 3). Larger household size provides households with a substantial
economy of scale for fuelwood consumption and certainly higher income due to larger number of
earners. The availability of more labor for fuelwood collection in rural areas would offset the
increased level in absolute terms of the needed fuel.

2 A PFI survey conducted in Barani areas in 1988/89, found out that 100% of the sampled households (119 cases) used
fuelwood and consumed 7.8 kg per day per household.

In her PhD thesis, Dr Qazi presented the findings of her survey which indicated that 95% of the sampled househol ds (197
rura cases in the northern most part of the Pothowar Plateau) were fuelwood users and their consumption averaged 6.9
kg per day per household.

Other studies based on survey resultsindicated high level of consumptions.
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Table2: Fuelwood Consumption by Household Size
By Areafor Fuelwood Users

URBAN RURAL
Size Y early Consumption Average Y early Consumption Average

Class (inkg) size (in kQ) Size

Per Per Capita per H'Hold Per

H'Hold Capita
1-4 1,394 456 3.06 1,893 559 3.16
5-7 1,673 276 6.07 2,284 375 6.09
8-10 2,031 231 8.79 2,648 299 8.86
11-15 2,289 194 12.43 3,208 257 12.46
+16 3,282 170 19.29 3,986 204 19.56
Total 1,820 252 7.22 2,455 334 7.36

It is therefore important to allow for changes in household size in projecting the demand and
identification of major determinant factors of the woodfuel consumption patterns.
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Figure 2: Consumption Per Household

Figure 3: Consumption Per Capita

2.1.2 Urbanization and incomelevel: Major deter minants of woodfuel transition

Rural and urban households have completely different woodfuel consumption patterns as well as
different driving factors as shown by figure 4. It clearly indicates that the fuelwood transition is driven by
urbanization and that income plays an important role only in urban areas. Asindicated above, arelatively
lower proportion of urban househol ds use fuelwood to meet their energy needs. Their average consumption
amountsto 1,819 kg per year whereas rural households use 2,454 kg for the same period.
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Figure 4.

In urban areas the size of the city is strongly correlated with the proportion of fuelwood users and
their level of consumption. Only 28.5% of households residing in large cities of 1 million inhabitants and
above, which houseabout half of the urban population, usefirewood and their average consumptionisalmost
30% lower than consumption of households living in smaller cities. Large cities generally enjoy a better
supply of modern fuel ssuch as piped gas (almost half of the househol dshave accesstoit); and display higher
income. The level of average expenditure in large cities is about 43% higher than in the smaller ones. In
urban areasfuelwoodisgenerally purchased: lessthan 15% collect their needs and over 70% of these bel ong
to medium-low and low income households with an average expenditure less than Rs 2,000 per month®.

3 1 US$=25 PRs.
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Table 3: Fuelwood Consumption in Urban Areas
By City Size and Income Level
(in kglyear/capita for woodfuel users)

City Size
Income Level Large M edium/Small
% Users Qty % Users Qty
Low 36.3 342 76.0 371
Medium 31.6 244 76.5 310
High 20.3 188 64.5 196
Tota 29.0 248 74.7 326

Inrural areas, where about 84% of thefuelwood isconsumed, thelevel of consumption, after
correcting for the household size effect, was not found to be sensitive to the level of income.
However, the patterns varied significantly from one province to another denoting agro-ecological
influences.

Baluchistan, surprisingly, hasthehighest level of consumption (561 kg/year/capita), followed
by Sindh (486 kg). Rural householdsin NWFP and Punjab use 403 kg and 340 kg respectively. The
high consumption in Baluchistan, which islocated in asemi-arid and desert area, isexplained by the
non-availability of alternative fuels, especially crop residues and dung cake, for medium and low
income households. Rural Baluchistan hasthelowest proportions of householdsusing crop residues
(4.3%) and dung cakes (48.5%), whereas the national levels are 40.4% and 69.4% respectively.
Although Sindh and Punjab are dominated by the sametype of agro-ecol ogical zone (irrigated type),
households in Sindh consume considerable quantities of fuelwood which can largely be attributed
to the presence of the riverain forests. In Punjab the availability of alternative fuels such as cotton
sticks and dung cake has probably contributed to alower demand on fuelwood. Incidently, Punjab
province grows about 80% of the cotton and raises over 60% of the cattle. NWFP has the largest
forest cover in the country, and its relatively high consumption is directly related to its rigorous
winter and better availability of woody biomass resources.

A closer analysisof consumption patterns hel ped understanding why consumption levelsin
rural areas are not sensitive to income. The database reveal ed that most of the fuelwood is collected
(69% of the total consumption) and therefore considered financially free. However, in urban areas
over 86% of thefuelwood is purchased which constitutesadirect financial burden (over 57% of total
fuel expenditure- Figure5). Thismakes urban households more sensitiveto relative pricesand inter-
fuel substitution as their income changes.
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Table4: Collected and Purchased Fuelwood Consumption

in Urban and Rural Households

Collection Purchasing

Total Total
Proportion of Average cqgglémpnon Proportion of Average cqnsumpnon
- tons . 000 tons
woodfuel consumption woodfuel consumption
collectors’ kglyr for purchasers kglyr for
collectors purchasers

Urban 14.1 1,841 655 85.9 1,850 4,119
Rural 65.7 2,581 17,000 344 2,187 7,555
Total 55.0 2,547 17,655 45.0 1,975 11,674

For woodfuel users

Expenditure Shares of Different Fuels
For Urban Fuelwood Users

Kerosene (5.50%)

Electricity (15.70%)

Charcoal (2.10%)

Crop (6.60%) Wood (57.60%)

Dung (10.50%)

Figure5

To conclude, it isclear that the city size and the income level are the mgjor driving factors
of woodfuel transition. In rural areas, where almost all househol ds use fuelwood, the consumption
patterns are not affected by theincomelevel. They arerather linked to the availability of alternative
fuelsand woody biomassresourceson one hand and the availability of freelabor to collect fuelwood
on the other. The four provinces display different consumption patterns reflecting the influence of

thelr respective agro-ecological conditions.
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2.2  Sustainability of Biomass Resour ces

2.2.1 Stock levelsand sustainable production

Final results of the HESS supply surveys indicate that the country has a standing stock of
210.8 million tons of biomass resources (including shrubs and bushes). This standing stock could
generate a sustainable production of about 22.7 million tons per year (Table 5). Therelatively high
productivity of the resources is mainly due to alarge proportion of very young trees and the high
productivity of shrubs. It was observed that 70.4% of the trees with visible dbh -which represent
almost 87% of all trees- had a dbh of 10 cm or under®.

The level of sustainable supply is below the actual consumption estimated at 32.5 million
tons (including non-househol ds consumers and industrial wood) indicating that the present demand
is not sustainable. Under the classic gap theory the difference between the sustainable supply and
the level of consumption would be considered asthe annual depletion rate. Furthermore, at thisrate
the gap theory would lead to a complete depletion of the resources in less than 20 years time.
However, this theory is static and does not take into consideration behavioral changes due to
increasing scarcity, higher demand and socio-economic and cultural changes.

Table5: Biomass Standing Stock and Productivity
by Agro-Ecological Zone (1991)

Irrigated Irrigated Barani Forested/ Semi-
Adro-Ecological Zone (NWFP- (Sindh- (Rain-fed) Highlands Arid Desert Total
9 d Punjab) Baluchistan)

Geo-Demographic
- Area (Km?) 123,708 64,481 27,878 129,966 253,832 | 252,342 | 852,208
- Population (million) 63.3 15.90 7.10 5.90 20.80 2.70 115.70
- % Rura Population 70.1 74.70 92.20 80.30 51.80 7.56 69.50
Biomass Resources
(million tons)
- Standing Stock 85.9 19.70 4.50 81.60 11.20 7.90 210.80
- Sustainable Productivity 111 3.60 0.40 5.20 0.90 1.50 22.70
Density (tons/hectare)
- Standing Stock 6.94 3.06 161 6.28 0.44 0.31 247
- Sustainable Productivity 0.90 0.56 0.14 0.40 0.04 0.06 0.27
Biomass Resources
(kg/capita)
- Standing Stock 1,357 1,239 634 13,831 538 2,926 1,822
- Sustainable Productivity 175 226 56 881 43 556 196

Itistherefore crucial to carry out anin depth analysis of wood products consumption and the
sustai nabl e production taking into accounts the various types of wood consumed and produced, and
their source, as well as the dynamics of the process.

4 The productivity estimates were generated by modelling the growth of each tree in the sample, using models of relative

growth rates dependent on total tree biomass, species, extent of crown damage and agro-ecological zone.
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2.2.2 Understanding the gap

About 32.5 million tons of wood were consumed in Pakistan in 1991. This consists of
industrial wood and woodfuel including shrubs and bushes consumed by all sectors. The household
sector consumes about 90% of this amount as fuel and as much as 60% of the household
consumption was collected. A large proportion of the collected fuelwood is made of small twigsand
shrubs. A rough estimates® based on household responses showed that this sector consumed 12.4
million tons of roundwood and 17 million tons of small twigsand bushes. An additional 1.9 million
tonswere consumed aswoodfuel by non-househol ds (derived from thewoodfuel trader surveys) and
2.3 million tons of industrial wood (roundwood for timber, poles etc).

The supply study shows a sustainable supply of the order of 10 million tons for roundwood
(including off-cuts from industrial wood), 10.1 million tons of small twigs and shrubs, and 2.6
million tons of timber (asfinal product). Asshown by table 6 thereisaannual deficit of 6.8 million
tons of roundwood and timber which is certainly being met at the expense of the sustainability of
the resources. The level of deficit represents 4% of the total standing stock. However, thislevel is
not really dramatic especially if tackled promptly and efficiently. Asindicated below farmers have
already realized that tree growing could be alucrative activity and have started planting treeson a
large scal eto meet theincreasing demand. Thedemand survey indicated that household farmershave
planted atotal of 125 million treesin 1990-91, arate which if sustained could generate substantial
amount of wood.

Theconsumption of twigsasfuel isestimated at about 5.5 milliontonsfor asustainablelevel
of 4.4 million tons per year. Thisindicates that households are more or less using this product in a
sustainable manner to meet their needs. Thisfact is supported by the supply survey which showed
that only 8% of all trees have 75% or more of their crown removed and almost 68% of thetreeswere
intact.

During the same period of time households consumed 7.6 million tons of shrubs which
represents almost 78% of thetotal stock, andin spite of their high productivity rateit seemsthat this
level of consumption combined with grazing is causing land degradation especially inrain-fed and
semi-arid areas.

Table 6: Biomass Resour ce, Sustainable Productivity and Consumption L evels
by Type of Wood Product (000 tons)

Type Standing Stock | Sustain. Product. Consum. Levels Deficit
Roundwood 169,000 12,590 19,400 6,810
(incl. timber)

Twigs 31,390 4,360 5,500 1,140
Shrubs 9,780 5,740 7,600 1,860
Tota 210,770 22,690 32,500 9,810

About 2.3 million tons of industrial wood and 1.9 million tons consumed by non- househol ds are added to the roundwood
consumed.

5 It isestimated that 90% of the purchased fuelwood by househol dsisroundwood and that 2/3 of the collected fuelwood are
twigs and shrubs.
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If the observed wave of tree planting by farmersis sustained and assuming asurvival rate of
80% and agrowth rate of 17 Kg per tree per year, the standing stock would even increase by some
10to 15% by the year 2,008 (figure 6) . However, the gap would widen and would almost represent
3timesitspresent level if the projected demand is met (see below: Future Demand in page 30). This
suggeststhat the gap is not agood indicator of sustainability and istotally inappropriate to measure
the rate of resource depletion. This concept has been widely misused asit hasinvariably predicted
a complete depletion of biomass cover within few decadesin several countries. This of course did
not happen. It is even suspected that the gap has existed all along in Pakistan and any similar study
conducted afew years ago would have identified agap. The growing demand is actually being met
through extensivetree planting. Therelative stability of woodfuel pricesand the young age of trees,
which suggests short rotations, seem to confirm thisaspect. Monitoring tree planting trendsthrough
periodic agricultural surveys and wood prices can provide early warnings.

It ishowever, important to note that extensive tree planting by farmers to meet the growing
demand does not mean that there is no environmental degradation. Trees on irrigated farms can
certainly not preserve the endangered ecosystems due to over-harvesting of natural forests and the
deterioration of watersheds. Although the observed tree planting wave - if maintained- seemsto be
capable of sustaining the demand, there are localized areas suffering from land degradation. Semi-
arid and rain-fed areas have the lowest per capita standing stock and rural household are mainly
relying on collected fuelwood. If tree planting does not extend to these areas fuelwood use will
certainly have negative impacts on the environment causing more hardship to poor householdswho
can not afford to purchase fuelwood transported from other areas or switch to modern fuels.

Bl OVASS RESOURCES: SUSTAI NABLE PRCODUCTI VI TY & DEMAND
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Finally, it is important to distinguish between trees grown on farm lands, which will be
regarded as commercial/industrial trees, and trees grown in natural forests to protect and preserve
the eco-systems. The former are treated by farmers as any agricultural crop and their fate will be
dictated by market mechanismsincluding therisk of glut. Thelatter will haveto be protected by the
state because of broader environmental implications and conflict of interest. Thefollowing Chart,
devised by G. Shepherd for ODI, suggests that Pakistan has already reached stage 5 wheretreesare
planted on farm land and new resources are created. The situation hasto be carefully monitored to
ensure stability and avoid a possible return to stages of unsustainability.

From Forest Management to Tree Planting
- Options Dictated by Population Density and External Intervention -
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* or dereserved and allowed to become farmland of some kind.
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2.2.3 Woodfuel scarcity: physical scarcity and household per ceptions

Although households spend considerable time and effort collecting fuelwood, most of them
(91.1%) did not experience any problem of shortage. Moreover, amost half of fuelwood users
reported higher consumption levels than four years ago (certainly due to larger family size).
Furthermore the survey resultsindicate that the majority of those who stopped using fuelwood did
not switch because of scarcity. They rather switched to better fuelsi.e. natural gas (41.9% of the
cases) and kerosene (35.8%). However, the vast majority of those who switched fuel arelocated in
urban areas which enjoy better supply of alternative fuelsand agood woodfuel marketing network.
This also explains why woodfuel prices have been relatively steady in urban areas. Therefore,
substitution wasdictated by higherincomelevel rather thanwoodfuel scarcity. Infact very few cases
in rura areas have substituted their traditional fuelwood and although the supply survey indicated
that the present level of consumption is not sustainable, households seem not to be preoccupied by
the scarcity. Thisattitude seemsto bein contradiction with the popul ar wisdom according to which
thereis a severe woodfuel shortage and confirmstheirrelevance of the gap asindicator of scarcity
and depletion rate.

If thereisrealy awidespread scarcity, this divergence between what households perceive
and what the reality seems to be can be explained by the fact that depletion is a slow process that
takes place over several yearsin avery localized areas and therefore is not immediately noticeable
by households.

Themore plausi bleand maybethe morecontroversial explanationisthat availability of |abor
and its value are the most important determinants of woodfuel scarcity as far as households are
concerned. As G. Leach® pointed out "if spare labour is abundant it may not matter if woodfuel-
collecting trips are long or getting longer. If labour is very scarce, even the collection of abundant
woodfuel supplies may be perceived as a serious problem™. This aspect is extremely important and
should be taken into account during strategy formulation and implementation. It shows clearly that
households do not perceive woodfuel scarcity in physical terms even though there is scarcity of
guality wood. They are much more concerned about "labor availability, land endowments, social
constraints on access to wood resources, or cultural practices’ and many other constraints not
directly related to the energy problem. Therefore, it is crucia during implementation to identify
priorities and perceptions at the community level. This will have high chances of success if
Participatory Rural Appraisals (PRA) are conducted and experienced NGO's working at the grass
roots level are associated.

3. IMPACTS OF WOODFUEL USE ON THE ECONOMY
3.1 Traded Woodfuel and Employment Opportunities

The traded woodfuel amounted to about 12.4 million tons in 1991-1992 which represents
only 41% of the total fuelwood consumed in Pakistan. However, woodfuel trade activity plays an
important role in the economy by generating considerable employment opportunities.

According to the HESS woodfuel market structure surveysthereisawoodfuel businessfor
every 2,500 inhabitantsin Pakistan and about 80,000 to 100,000 people aredirectly involved inthis
trade. The business generates annually about Rs 11.3 billions ($450 millions) which is equivalent
to about 10% of the value of all Pakistan's exports in 1991-92. Most of the traded woodfuel is

6

Beyond the woodfuel crisis: G. Leach & R. Mearns.
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coming from private farms constituting a substantial earnings for farmers. It also constitutes an
important activity for the transport sector as the woodfuel transport effort isbelieved to exceed 100
million ton-kilometers per year.

3.2 Market Value of Collected Woodfuel and Social I mpacts

Fuelwood collection is widely practiced in Pakistan especialy in rural areas where
households satisfy over 69% of their needs through collection. This activity is of course time
consuming asrural househol ds spent on the average 699 person-hour per year (Table 7). If thislabor
isvalued, it would cost arural household almost Rs. 2,800 and the economy almost Rs. 19 billion,
whereas the market value of the collected fuelwood does not exceed Rs. 14 billion’ .

Asfar as households are concerned the difference constitutes the annual loss incurred due
to fuelwood collection. Thisloss could have been avoided if household members were engaged in
an income generating activity and were able to purchase their fuelwood. However, thisimplies that
job opportunities are easily available which is not the case for women and children in rural areas.
The effort provided by these represents about 60% of the total effort required to collect the fuel and
if their labor is not valued, the fuelwood activity becomes lucrative to the households as they will
save annually over Rs 900 (about 3% of their total annual expenditure).

It isclear from the above that fuelwood collection will continueto play amajor rolein rural
households. It is cheaper so long as women's labor is not valued and if there are real hardshipsin
obtaining the needed quantities households would start using lower quality fuels such as shrubs,
dung cake and crop residues. This also explains the reasons why fuelwood transition is not linked
to the income level and is not happening in rural areas. The consequences are tremendous at the
socia levels (heavy burden on women and children), at the economic levels (high opportunity cost
of collected woodfuel) and at the environmental levels (through land degradation).

Thesituationisquitedifferent in urban areas asfuelwood collecting activities have negative
opportunity costsin al cases which indicates that jobs are not easily available and this activity will
basically disappear as soon as employment conditions improve in the cities.

Table7: Opportunity Cost of Fuelwood Collection Activity

Urban Rural Total

Number of households collecting fuelwood ('000) 373.00 6,763.00 7,138.00
Average distance from the collection source (in Km) 351 1.70 1.80
Average time spent in collecting (hrs per round trip) 2.25 1.89 1.92
Average number of trips per year 145.20 161.90 161.0
Number of participantsin collection: 1.93 2.27 2.25

- Males 1.03 0.91 0.92

- Other members (women and children) 0.90 1.36 1.34
Level of effort (person-hr per year) 693.00 699.00 699.00
Cost of labor

- Casel 4,422.00 2,797.00 3,493.00

- Case2 2,414.00 1,119.00 1,419.00
Fuelwood collected

- Quantity (kg/year/household) 1,904.00 2,571.00 2,537.00

- Market cost (Rs) 1,435.00 1,988.00 1,958.00
Opportunity cost

- Casel (2,987) (809) (1,535)

- Case2 (979 869 539

7 1US$=25PRs.
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1 The labor isvalued at Rs. 7 and Rs. 4/hour in urban and rural areas respectively.

2. The collected fuelwood is valued at 80% of the price of traded woodfuel in the same area, to account for itslower
quality.
3. Case 1 meansthat al labor is valued, and case 2 means that only the male members' labor is valued.

3.3 Inter-Fuel Substitution and ItsImpacts
Woodfuel isanimportant fuel in Pakistan and will continueto play amajor roleinthefuture.

The transition between firewood and other fuelsis already happening in urban areasand is
mainly driven by the income. Asthe urbanization rate in Pakistan is growing very fast, one should
expect the growth rate of firewood consumption to slow. Moreover, with income increase the
consumption level per household will decrease. There are opportunities for fuel savings by
introducing improved stoves which could be commercialized through firewood traders.

It isdifficult at the household level and at this stage to work out the economics of switching
from fuelwood to other modern fuelsin rural areas as the use of fuelwood does not require initial
investment and most of it is collected at alow cost. A possible action isto promote and encourage
income generating activitiesfor womenintherural areas. Thiswill not only provide additional cash
to poor households but will also put a value on women's time, which makes it more economical to
purchase fuelwood instead of collecting it, and prepares households for switching to modern fuels
by creating a more city-like situation. Thiswill also help reducing the pressure on the land cover.
Improved woodfuel stoves may not be the appropriate solution to conserve energy in rural settings
as most of the woodfuel consumed is collected and financially free of charge as mentioned above.
Moreover, the stoves used are self-made by households and do not require financial expenditure.
On the other hand, an improved efficiency of 15 to 20% does not constitute a real incentive to
households compared to the related financial cost of an improved stove, and a much higher
efficiency will eliminate the advantages of multiple uses.

However, it is maybe not economically a better solution for the country to force fuelwood
transition in rural areas. Woodfuel is an indigenous source which is renewable if managed in a
sustainable manner. Thisdoes not imply that househol ds should be discouraged from using modern
and cleaner fuels. It ssimply means that the use of woodfuel could be a viable solution for both the
country and householdsiif the resources are sustainably managed and the useis donein an efficient
andlesshazardous manner. It a so provides poor househol dswith the opportunity to switch fromlow
guality fuels such as dung and crop residues to woodfuel, permitting the use of these as manure and
soil conditioner.

Among the fuels that could substitute fuelwood only natural gas is a totally indigenous
source®. However, it isunlikely that rural householdswill get significant connectionsin the next two
decades due to limited reserves discovered so far and the amount of infrastructure related
investments required to connect awidely scattered rural population in avast country.

About half of theamount of kerosene consumed isimported and substituting for examplethe
total rural fuelwood consumption would cost the country an additional $ 650 millions in foreign
exchange. Thiswould further deteriorate the balance of payment situation.

8 Although, the county is contemplating the import of natural gas from Iran, the Golf or Central Asia, if no substantial

resources are discovered in the near future.
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Very little LPG is locally produced and there is evidences that a significant proportion is
being used by the transport sector. Recently the country started importing through private firmsto
make up for the present shortage. However, it is expected that the LPG price will increase
substantialy deterring its use in the transport sector but putting it also out of reach of poor
households. At present it is reported that an 11.8 Kg LPG cylinder costs over Rs. 100 compared to
Rs. 52 ayear ago.

Increased wood supply from farm lands, income generation and better social conditionsfor
rural women combined with educational programsregarding moreefficient and lesshealth hazardous
use of fuelwood are certainly viable options worth considering.

4. FUTURE DEMAND AND PROSPECTS OF FARM FORESTRY

41 Future Demand

By the end of the 10th five year plan i.e. 2,008 wood consumption would reach about 54.7
million tons. The household sector would use 90% of this quantity asfuel, 2.3 million tonswill be
consumed asfinal product by the wood-based industry®, and non-household sector would burn 3.2
million tons as fuel*°.

The fuelwood consumption of the household sector would therefore increase by about 3%
per annum whereas the number of households is expected to increase by about 2.67% per annum
during the same period. This suggests that the average consumption per household and/or the
proportion of usersareincreasing. Infact thisistheresult of inter-fuel substitution from low quality
fuelssuch asdung and crop residuesto fuelwood. The consumption of dung and crop residueswould
increase by only 1.7% and 1% per annum respectively during the same period. In terms of energy
and after correcting for the population increase the projections indicated that the amount of
traditional fuels would actually decrease by some 0.8 million toe. This is partialy due to higher
calorific value of fuelwood by comparison to dung and crop residues, and also to switching to
modern fuels such as L PG, kerosene and natural gas. It also confirms earlier observationsregarding
the low rate of inter-fuel substitution.

Figure 6 showsthat if the number of households did not increase during the period of 1991-
2008, household fuelwood consumption would have increased by only 0.38% per annum. Infact the
proportion of users would have decreased by about 0.73% per annum suggesting an increase of
1.09% of the average consumption. This is due to reduced use of dung and crop residues which
registered a respective decrease of 0.91 and 1.62% per annum over the same period.

Of coursethese projectionsrely essentially on voluntary attitude of households and assumes
that the modern fuels supply can meet anincreasing demand. If the supply isconstrained househol ds
would resort to increased use of traditional fuels.

° Based on surveys conducted for the USAID Forestry Planning and Development project, The Forestry Sector Master Plan
estimated the total demand of roundwood at 4.5 million tonsin the year 2,008. However, it is considered that in general
about half is wasted as off-cuts and therefore used as fuel.

10 Using the same ratio observed for 1991 i.e. 1.9 million tons for 29.4 consumed by the household sector.
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This scenario implies that the wood demand would almost double in a period of 17 years.
The demand will have to be satisfied partly from public land and partly from private farms.
However, the recorded wood production on Government forests and plantations has been stagnant
over the past decade and meets only asmall fraction of the total demand, although it isbelieved that
large quantities are being illegally removed each year contributing to devastating environmental
degradation. The bulk of the demand especially fuelwood is being met from private and community
lands. It is evident from past performance and present share that public forests cannot meet
Pakistan'swood requirements. Thisfailureto deliver and the growing demand has prompted farmers
to pay a special attention to tree growing.

4.2  Prospectsof Farm Forestry

According to the HESS demand survey 125 million trees were planted during 1990-91 and
the share of non-fruit trees was amost 90%. Although trees have multiple functions, the farmers
answersregarding thereasonsfor planting treeswere aggregated according to themain purpose. The
largest proportion of the planted trees (44.9%) wasfor timber, asignificant proportion of 29.8% was
destined for fuel purposes and the remainder being planted for fruits, shade, fodder and other
purposes (figure 6). However, only lessthan 7% of househol ds planted trees for the sole purpose of
fuelwood although the average number of planted treeswas much higher (130trees) thantheaverage
number of trees planted for timber (84). Thiswave of tree planting indicates that farmers realized
that tree planting is a lucrative business. However, it is clear that they regard woodfuel as a by-
product of wood plantation.
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It isimportant to note that the observed wave is extremely fragile as the distribution of tree
planting is skewed towards large quantitiesi.e. among those who planted trees 1.6% accounted for
54.7% of the total of non-fruit trees planted with an average of 1,971 trees per farmer, whereas
75.7% planted only 6.6% of the total trees with an average of 5.2 trees as shown by table 8. This
indicates that some few farmers are considering tree planting as a major business and the
sustainability of thistrend is highly sensitive to the timber and woodfuel market mechanisms. The
low number of trees planted by the majority of the farmersisan indication that farmers are growing
trees mainly on the boundaries of their fields and therefore not directly competing with other

traditional crops.
Table8: Distribution of Planted Non-Fruit Treesand Farms by Class

No. of Trees Proportion No. of Proportion Average no. of
Class Planted '000 (%) Farmers '000 (%) trees/ farmer
1to 25 7,363 6.6 1,416 75.7 5.2
26to 90 12,447 111 262 14.0 475
91 to 700 30,880 27.6 161 8.7 191.8
701 to above 61,110 54.7 31 1.6 1,971.3
Total 111,790 100.0 1,870 100.0 59.8

Share of Planted Trees by Purpose

Other (14.70%)
Fuelwood (29.80%)

Fruit (10.60%)

Timber (44.90%)

Figure 7.
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About 40% of the total number of farmers™ participated in 1990-91 tree planting which
suggested that this effort could be maintained if the remainder were involved. It was possible from
the survey to determinethe reasonsthat kept the latter away from planting trees. The major obstacle
seems to be the lack of water, especially in Baluchistan (56% of the responses) followed by the
Sindh province (48%). However, when land tenure is taken into consideration, it was observed that
thereisasignificant difference in the reasons given for not planting trees between landowner and
tenants. Although the lack of water is of a concern to both of them, tenants mentioned the lack of
land as the main obstacle. This could be one of the reasons behind the low average number of trees
planted per cultivated areain Sindh where only 42.4% of the farmers are landowners.

It is therefore, crucial to check periodically whether new farmers are following the same
trend which will provide early warning of slow down in the rate of tree planting.

Asfarm trees seem to be the only option for Pakistan to meet its growing demand, and as
agricultural self relianceisanimportant Government policy, thereare apprehensionsthat if growing
tress become more lucrative farmers may substitute their agricultural cropswith block plantations.
the HESS project conducted a detailed analysis to understand the economics of farmland trees,
comprehend farmers motivationsand expectationsand to identify major obstaclesthat could impede
the observed trend (see HESS Farm Trees and Wood Market).

Usingthesurveysresultsthereport identified two typesof activitiesi.e. small andlarge-scale
farm forestry.

- Small-Scale Forestry

The magjority of farmers (about 73%) who have been involved in non-fruit tree planting
during 1990-91 have planted less than 20 trees each. The low ratio of number of trees planted per
acre suggeststhat these trees are scattered or planted in rows, and therefore are not displacing other
agricultural crops. It has also been observed that farmers harvest their trees at arather short rotation
of about 6 years, which minimizesthe negativeimpactsgenerally attributed to the shade of treesand
maximize their returns at 10 and 15% discount rates.

Thisform of social forestry presentssevera benefitstothefarmers. Besidesthefact that trees
shelter crops from desiccating wind and can improve soil nutrients, they generate substantial
additional cashincometo small farmersoncethey are sold. The study demonstrated that 100 border
trees per hectare, asrecommended by the National Conservation Strategy (NCS), give adiscounted
annual revenue of 10% of the returns from cotton-wheat and 60% from rice-wheat double cropping
(when land rents are included). It also provides households with an important source of fuel that
would have to be either purchased representing a financial burden or collected which would be
trand ated into additional burden for women and children. With over half of the farmsfalling under
2 hectares or less, the potential for tree growing alongside the boundariesis significant and should
therefore be encouraged and sustained.

n According to the demand survey 5.6 million househol dswereinvolved in farming activities. Out of these about 4.1 million

were landowner.
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- Large-Scale Forestry

Tree plantations could be attractive to farmers as it requires considerably less labor and
limited administration and management. Itisalsolesssensitivetoweather conditionsand the harvest
could be done at periods which are more convenient to the farmers (during seasons where the labor
is easily available and cheaper, or when cash is urgently needed). However, the time span needed
between planting and harvesting could be amajor obstacle for small farmers, although the up-front
cost isgeneraly low.

The study compared the economics of wood plantation and major field cropsi.e. cotton-
wheat double crop, rice-wheat double crop, and sugar cane. It hasrevealed that onirrigated land and
at the present costs and prices wood block plantations could compete with all crops except cotton.
In cotton-growing areas it would be more profitable for farmers to grow trees along their field
boundaries. However, the prospects are limited because this would generate no more than 5 to 6%
of thenet return from cotton-wheat. M oreover, ahectare of cotton could generateasmuch as4.7 tons
of cotton stick that could be used as fuel.

Oneof themajor findingsof the study isthat returnsfromwood plantationsarevery sensitive
to wood prices, yields and the discount rate. This leads to the fact that farmers need extension
services from forestry departments to be trained how to maximize yields and manage their
plantations as abusiness. Theissue of wood pricesisavery critical asit could affect very much the
viability of farm forestry in Pakistan. Excessive supply of industrial wood or market imperfections
could contribute to lowering the prices leading to a crash. The HESS market structure survey
findings indicated that with about atrader for every 2,500 inhabitants wood markets are operating
fairly competitively. However, it has reveal ed that the tax system on wood transport acrossdivision
boundariesis"onerous, inconsistent and poorly understood resulting in increasing opportunitiesfor
abuse". It was also found that farmers could increase substantially their income if they undertake
their own harvesting and transport, and if they are provided with proper training on volume
measurement and wood grading. However, in order to reduce the risk of a glut due to excessive
supply, wood-based industries should be encouraged. Though there are signsthat wood-based paper
production would emerge provided the supply of raw materialsis guaranteed. These industries are
offering to pay higher prices to farmers. On the other hand farmers seem to be waiting for firmer
signs before embarking into large scale plantations.

There are also prospects of wood plantations on water logged and saline lands which will

help rehabilitatethese areas. A mixed treeand field crop systemtoimprovethe soil onimpoverished
lands could also be a potential for tree growing.
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Charcoal in Northeast Thailand
I mplicationsfor Sustainable Rural Resour ce Management

by
Opart Panya'

1 BACKGROUND

Sincethe publication of Charcoal in Northeast Thailand: Rapid Rural Appraisal of a\Wood-
based, Small-scale Enterprise (Panyaet al. 1988), much interest has been directed at the application
of the methodol ogy employed by the study. It was seen assurprising that such avery time-effective
(4 months of fieldwork) and inexpensive research has produced such a thorough understanding of
charcoal production system at thevillageand householdlevel sinthe Northeastern context. Charcoal
making is very important to rural people and the low-income urban sector, as cooking fuel and as
asource of increased income. This study also indicates that wood used for making charcoal is not
necessarily obtained from national forests, ashasawayshbeen perceived. Most wood used in making
charcoal, as| shall describe, is obtained from trees planted and protected on private lands.

For the two years after completion of the above study | worked in a social forestry pilot
project in the Northeast. Four years altogether after the research | returned to the Northeast and
undertook ten-months comprehensive fieldwork (for my thesis) in three rural communities, one of
whichisnext to acharcoa samplevillage (see map, below). Finally, | am gratified to seethat there
isalso aninterest shown at implications of the study for rural resource-related programme planning
and development.

In this paper, | thus examine certain implicationsfor sustainabl e devel opment of rural wood
energy. Thecharcoal study and the later research will form a database for discussion and analysis.
The charcoal study itself, from which the bulk of datawill be drawn, consist of observations, direct
measurements, and 57 interviews with households and key informants in 29 villages and 5 urban
areas spread across 6 provinces of the Northeast. Figure 1 below shows the five provinces visited
during the charcoal study and two provinces of the social forestry project, Nakhon Rachasima
(Korat) and Kalasin.

To accomplish this, | will begin by describing the pattern of charcoal production activities
in the Northeast. | will then focus on adiscussion of its social and economic viability in order to
identify design and promotion considerationsfor potential devel opment of sustainablerural resource
management.

! At thetime of preparing this paper, the author, aPh.D. Student (Human Geography) at Victoria University of Wellington,

New Zealand, has just completed a seven-month field research in Northeast Thailand and is now writing his thesis.
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Figure 1: Sudy Areas and Percentage Changein Forest, 1961-1974
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For those interested in more detail of other charcoal-related issues, | would refer to the
original report and fuelwood study undertaken by researchers at Khon Kaen University (see, for
example, Subhadhira et al. 1987; S. Grandstaff et al. 1986).

2. CHARCOAL ASAN ADAPTIVE WOOD-BASED ENTERPRISE

Charcoal making is characterized as a production system which transforms wood resources
into usable products. It isan enterprise because it requires certain steps and a series of activitiesin
the whole production process, from acquisition of the wood, then transformation of the wood to
charcoal, and to distribution of charcoal made (see Grandstaff et al. 1980). Charcoal, after being
produced, flowsinto a network across the space (households, villages, cities, etc.) through at least
three groups of peopleinvolved: 1) producers, 2) distributors/traders, and 3) consumers/users. The
concept of the flow and production of charcoal, as being conceptualized in Figure 2 will serveasa
"core" pattern of an enterprise which will be referred back and forth in the course of discussion.

Followingthis, charcoal activitiesinthe Northeast can be seen asaresource-based enterprise
adaptive to changes in both the resource base and socio-economic conditionsin awider-scale.
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Figure 2: Production and Flow of Charcoal in Northeast Thailand

21  Charcoal Usein Northeast Thailand: A Historical Perspective

Traditionally, only artisans and blacksmiths were known to have used charcoal. The
Northeast used to be a major supplier of charcoa to the Central region, namely Bangkok and its
surrounding provincial cities. Charcoal was produced mainly for commercial purposes by large-
scale enterprises operated by urban-based wealthy businessmen. Charcoal was madein theregion,
transported by trucksto wholesalersin mgjor cities, and later sold by retailersto urban households,
shops and restaurants. In some areas charcoa was reported to have made a few urban
Northeasterners so wealthy and influential that they became established politicians in the Thai
parliamentary system.?

Traditionaly, fuelwood was used as the main source of domestic energy in the Northeast,
much like other regions. Only until fifty to sixty years ago did northeasters begin use charcoal in
food preparation.® Thelarge-scale commercial production exporting charcoal to the Central region
(above), and the spread of the "chinese" bucket stove (tao ung 10) in the 1960s is believed to have
made charcoal use increasingly attractive to the people in the Northeast.

A former member of parliament in Phu Khiew district of Chaiyaphum was reported by key informants to have been
associated with large-scale commercial charcoal production during the 1970s.

Many key informants roughly at the age of 50 to 60 reported that their first make and use of charcoal were when they were
small children. Charcoal was collected from burnt tree trunks exinguished by overnight rain during thetimewhen families
were out to clear lands.
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Theperiod of 1970sischaracterized asthe"charcoal boom" inwhich villagekey informants
(mostly in Chaiyapum) described, "every household, rich and poor, was engaged in charcoal making
for sale." (Panyaet al. 1988:57). A key informant, once afull-time charcoal producer, reported that
he made an average of 200-400 sacks (40-50 kgs.), making "about 8,000-10,000 baht per month."
(Panyaet al. 1988:58). During this period alarge number of villages, particularly those located in
the urban-village transitional area, are reported to have experienced a severe shortage of wood due
to expansion of agricultural lands. For example, several villagesnear Khon Kaen municipality were
reported to have increasingly bought charcoal from other wood-abundant villages. These villages
became growing charcoal markets for rural small-scale charcoal entrepreneurs.

It wasthisperiod that researchersand plannersbegan to show great concern over the charcoal
situation and different estimates were made. Smitinand and Pragtong (1984) at RFD, for example,
estimates that an average fuelwood consumption per capitain the Northeast was 1.36 cubic metres,
which was the highest of other regionsin the country. This could mean that more than 10,000,000
cubic metres of fuelwood and charcoal were produced yearly in the Northeast in the 1970s. The
authors go on in predicting that critical shortage of fuelwood would occur in 1986. Later estimates
(Boonruang 1986:21; Royal Thai Forest Department 1983) suggest that the overall annual demand
for charcoa in Northeast Thailand was around 3,000,000-5,000,000 cubic metres.

The period of the 1970s a so coincides with emerging problems of forest encroachment and
rapid decline of forest resourcesin all rural areas of Thailand. In Northeast, in particular, thereis
asharp decline in deforestation during the first half of the 1970s at the rate between 10%-18%, or
2.6-3.2 million rai per year (RFD 1983, see aso Figure 3). It was also reported that there were
roughly morethan onemillion peoplelivinginsidenational forest inthe Northeast alone (Dulyapach
and Pragtong 1984). Thisisacontext into which charcoal activity has been drawn. Such factsand
figuresattributedto thefear that, with continuingincrease of population, "wood energy crisis’ would
seem likely to occur.

Asaresult of thisperceived "crisis," ageneral policy regarding charcoal activity has centred
around discouraging the use of charcoa or total banning unlicensed small-scale charcoal
entrepzeneurial activities (seefor example, in Tingsabadh 1988; Secretariat of the Cabinet, Thailand
1983).

4 Charit Tingsabadh (1988:5), in his recommendation with regard to charcoal, writes, "...... slowing down the needs for

fuelwood can be accomplished through imposing increased tax on stovesthat usefuel in order that peoplewill turnto other
sources of fuel, eg., LPG, etc.".
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2.2 Charcoal Use and Demand in the Northeast

Today, substantial changes in charcoal use in the Northeast can be observed. In fact the
differencesof thetwo above estimates undertaken at different pointsin time suggest that the demand
for charcoal is not constant. There also appears to be an increased use of commercial forms of
energy, namely electricity and Liquid Petroleum Gas (L PG), particularly in urban areas. It can easily
be observed that charcoal, while formally used by side-walk food vendors, restaurants, hotels and
specialized businesses (Panyaet a. 1988: Rathakette 1984), hasincreasingly been replaced by these
two forms of energy.®

Although there appears to be a decline in the use of charcoal among certain types of urban
users, itislikely that the use by the poor segments of urban society will continue (see Figure1). A
switch to commercia formsmay have been related to urbani zation, which made el ectricity and LPG
readily available. But for people of lower income, as reported in the study, switching involves not
only the price of alternative energy sources, but also an amount of cash needed for new cooking
appliances (Panya et al. 1988). In addition, the fact that the Northeast is said to be the least
urbanized® suggests that the majority of rural people will likely to continue to use wood-based
energy.

23  WhoMakes Charcoal and Why?

As above evidence suggests, the use of charcoal in cooking in rural Northeast has occurred
in recent times by the introduction of large-scale commercial charcoal production, new stoves and
appliances. Fuelwood was and has remained to be used as the main energy source for most rural
households. Today, most households interviewed use both fuelwood and charcoal in cooking. In
fact, | am never quite certain about when people use fuelwood and when they use charcoal. The
genera response is something like this: "we use fuelwood when we have fuelwood, and charcoal
when we have charcoal.” It seemsthey can easily be substituted.

From alocal perspective, charcoal isproduced for two reasons. 1) for making extraincome,
and 2) for supplementing fuelwood in cooking. In general, when charcoal is made, good quality
charcoal will be packed ready for sale, while small debris and left-overs are kept for use in the
household along with fuelwood.

As Figure 1 shows, most rural households make charcoal. Annual land preparation and
clearance allow themto collect wood: big pieces of trees cleared are made into charcoal on the spot;
smaller ones are carried home to be used as fuelwood. Most younger persons (mostly girlswho |
assumed at the time do most of the cooking) tend to use charcoal, if available. When probed, most
of them indicated that what makes charcoal a preferred cooking fuel isits"cleanliness’ of having
less smoke and "convenience" provided by the use of charcoal. In the rainy season, in particular,
charcoal can easily be stored to prevent damp caused by rain.

At the time of research, most side-walk food vendors observed in 5 urban areas still used charcoal. Today in Khon Kaen,
in particular, increased use of LPG by this particular group can be observed.

The 1988 UN?ESCAP study indicatesthat 96% of the Northeast's population live in rural areas throughout period between
1960-1980. Thomas (1988) reportes that 90% labour force is employed in agriculture, compared to 60% of the national
labour force employed in 1990 (S. Grandstaff 1992). Grandstaff (1992:121) also arguesthat the manufacturing sector has
been very low in absorbing the country's rapidly expanding labour force, employing only 8% in 1980 and 10% in 1990
of the work force.
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However, should an opportunity to make extraincomearisefrom selling charcoal just made,
most households interviewed would do so and wood simply rely more on fuelwood.

24  Charcoal asaWood-based, Small-scale Income Generating Enterprise

The overall production and distribution of charcoal in the Northeast has a so changed in the
|ast decadeor so. Charcoal has become awood-based, small-scal e enterprise operated mostly by the
rural "poor" to generateincome. Locally referred to as Wing Tharn (literally, "charcoal running)”,
charcoal is produced in villages where wood resources are still available, and transported to other
wood-scarce villages, and to urban markets for sale.

Thecurrent dominance of small-scalerural enterprisesof theoverall charcoal system appears
to bearelatively recent phenomenon, apparently occurring widely, whichisthe result of aseries of
interrelated factors. They include: 1) an overall decrease in, and greater dispersion of, the region's
remaining wood resources (a spatia pattern that makes it difficult to produce large quantities of
charcoal at any one location, and therefore economically unattractive to larger-scale commercial
entities); 2) a 1983 legal regulation passed by the cabinet that significantly reduced to 0.5 cubic
meter the amount of charcoal which can be possessed for commercial purposes without a license
(Secretariat of the Cabinet 1983); 3) increased villager awareness and knowledge of urban markets,
4) the growth of the rural market for charcoal (villages where wood is scarce) which posed
distribution problemsfor larger-scale commercia entities; 5) continuing poverty andincreasing cash
needs in many rural areas which have increased the incentive for villagers to become involved in
small-scale commercia charcoal activity; and, 6) improved entrepreneurial awareness and skills of
urban migrant returneeswho see small-scale charcoal and fuelwood trades asthefirst step into other
kinds of commerce.

As Figure 1 shows, most full-time charcoa "runners' are members of landless and
smallholder households, and those beginner small local traders, who do other trading businesses at
the same time. Part-timers include laid-off wage employers and migrant returnees, whose
entrepreneurial awareness and skills have been accumulated from urban experiences. Many
returnees seethisasalearning experiencefor getting into commercial channels. Some see charcoal
"running” as an opportunity to make quick and extra cash, while waiting for better and more
permanent employment.

25 Responseto Wood Scar city

First of all, how do wetell "wood scarcity?' From the study, availability and proximity to
wood resources does not necessarily correspond with the intensity of charcoa making. Wood
scarcity is better understood in the context of the flow and production of charcoal. The flow of
charcoal beginsat the producing village and goesthrough wood-scarce semi-urban communitiesand
finally to urban households.

Where demand for charcoal occurs and the source is within one days travel, charcoal
entrepreneurial activity appears to be pronounced. For example, we found less intense charcoal
activities in Sakon Nakorn (where wood resources are more abundant compared to the lower part
of the region), than in wood-scarce areas in the likes of Khon Kaen, Roi-Et and particularly S Sa
Ket.

As mentioned earlier, charcoal is better thought of as an adaptive enterprise in response to
changing conditions of both the economy as a whole and local resources. In making charcoal,
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different villages have developed different strategies for acquiring wood resources. In wood-
abundant areas (not necessary government lands, see below) the primary concernin making charcoal
isnormally on its quality and therefore charcoa is made from certain species known localy for
making high quality charcoal. In contrast, charcoal makersin wood-scarce areas, such asthosein
Khon Kaen and Roi-Et, use virtually every kind of tree available, from forest to fruit-tree species.
Wood is obtained by pruning large standing trees, digging roots and stumps of dead trees, and so on
(seelist of speciesin Annex ).

In Si SaKet where lands are flat and mostly dominated by paddy cultivation, farmers have
planted indigenous trees on paddy buns and carefully manage "rotating cutting" to make fuelwood
and charcoal. Most householdsinterviewed reported that this method has provided them with more
than enough fuelwood and charcoal supplies for all the year round. Coupled with tree pruning in
annual land preparation, most of them were able to sell charcoal and fuelwood made from trees
obtained from their private lands.

Adaptation also takes place at the process of transformation. Charcoal kilns vary in types
aswell assizein different areas. Kiln types (e.g., shallow pit, fired clay kilns, etc.) appear to be
associated with the amount of time and differing quality of charcoa an individual maker hasin
his’lher mind, although technical skills and suitable soil materials locally available also play
important roles. In general, people who use shallow pits are usually concerned about getting any
amount of charcoal produced at the shortest time, while those who build fired clay kilns are
concerned about the quality of charcoal. A household can have many small-sizefired clay kilnsthat
produce quality charcoal instead of a single or few large ones. It was indicated that small kilns
produce charcoal faster than that of larger ones. Larger kilns are not suitable in wood-scare areas,
because they require large amounts of wood at any onetime. They would have to spend moretime
in obtaining enough wood for the kiln. In short, it takes alonger time for charcoal made by larger
kilns to be ready for sale. Large size kilns aso require more labour beyond the household in the
production process, particularly in obtainingwood. Finally the predominant sandy-based soil found
in many places of the Northeast makes large-size kilns technically infeasible.

2.6  How Economically Viablelsa Charcoal Enterprise?

Charcoal prices vary seasonadly, locationally and with respect to factors such as quality,
acuteness of need, and bargaining skills of sellers and buyers. In general, however, the price of
charcoal wasfoundto roughly double between the producer village and the urban area, with theprice
of charcoa sold in another village falling into a middle range (see also Sterk and van Ginnekin
1987:21).

Income received from selling charcoal depends on different levels and degrees of
involvement in an enterprise, as discussed earlier (see Figure 1). For example, a housewife, who
needs to buy school uniformsfor her children, would go into atown, bringing with her afew sacks
of charcoal (not exceeding 4 sixty-kilogram rice sacks). Since market prices are usually known
beforehand, she would have some ideas of roughly how much cash she can expect to receive. Her
neighbouring friends and relatives, all of whom also need cash but could not afford the time to do
so, may ask the same housewife to "bring along” their charcoal and do the selling for them. In
return, they would sharethe cost of transportation. 1ngeneral, giventhedemand isconstant asit was
at the time of study, adayswork of charcoal "running" (buying and selling) would earn double to
what the local wage employment could provide.

However, it must be stressed that generating income from a charcoa enterprise of
Northeasters, represents only one option along with other "diversified portfolio." Inthe Northeast,
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it is common to find that single community and even household may have its members doing
different things (e.g., rain-fed farming, fish ponds, farm-and off-farm wage employments, etc.) It
is believed that they do this to minimize uncertainties derived from both highly variable, rain-fed
environments and marginalized market system (see Grandstaff 1992; Thomas 1988). The decision
to take part in small-scale charcoal entrepreneurial activity usually depends on whether or not the
other economic optionsexist, and in most cases, on thosewhich offer the best "return.” Onthe other
hand, when people find that other economic options are relatively unavailable and less rewarding,
charcoal activity will at |east be taken as a"better than doing nothing" option. For smallholder and
very poor landless households with a need for supplementary income, however, a low ratio of
income generated to labour expended is of little or no concern: what isimportant is the generation
of any income.

2.7  Rural Poverty, Charcoal and the Resource Base

We now have a clearer picture of charcoal in Northeast Thailand. In the following, | shall
discuss what we have "learned" from the charcoal study. Study shows that charcoa is related to
three issues highly relevant to development of sustainable rural resource management: 1) rural
poverty, 2) change of the local resource base, and 3) adaptive and innovative capability of local
inhabitants in coping with changes. And any attempts to discuss the future and trends of charcoal
must understand these issues more adequately.

Regarding rural poverty, charcoa is important to the livelihood of poor segments of the
population. The poor in the wood-available village produces charcoal to make extra income by
selling it to other poor, whether they live in the urban or the rural wood-scarce areas. To better
understand future use and demand of charcoal and fuelwood, it must be discussed in the context of
rural poverty embedded in regional or national scale economic development.

Rural poverty in the Northeast has begun to draw attention and receive major devel opment
effortssincethelate 1950sto early 1960s. However, these effortshave had mixed results. After the
first twenty years or more of intense development in the Northeast, there were still roughly ten
million people estimated living under "absol ute poverty"’, accounting for over forty percent of the
region's population (Meesook 1979). About another twenty years later, despite the country's
continued growth of investment reaching a double-digit figure in the 1990s, much poverty still
persists. Recent UN reportsindicate that 34% of the rural population in Thailand as awhole were
critically "poor" (under the minimum nutritionally defined poverty line) throughout the period from
early 1970sto late 1980s. Though therural poverty remains constant, the number of urban poor has
increased two fold, from 15%-30% (UNDP 1990;1992). It means that while the problem of rural
poverty hasnot effectively been dealt with, increased urban poverty (from those who migrated from
rural areas) has emerged.

! Meesuk's "poverty line", on the basis of the 1975-76 socio-economic survey, uses a minimum level of income necessary

for basic human need within ayear.
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Table1l: Number of Landless Householdsin the Country and
in the Northeast, 1990

Population Groups Total in Country in the Northeast

No. of landless households
depending entirely on wage 727,928 140,429
employment

No. of landless households
renting al lands 552,977 133,972

Source: Community Development Department (CDD 1992b:19)

Asfor the Northeast, according to arecent government report®, there are still over amillion
people living in critical poverty. These are landless households, as shown in Table 1, above. The
report also shows(Table2) that there are ahigh percentage of Northeastern villagesfaced with major
problems of socio-economic improvement.

Table 2. Number and Per centage of Villages Facing Major Development Problems

Problems still persist No. Villages % of Total Northeast
1. Paddy Rice Production 28,171 58.22
2. Upland Crop Production 31,511 36.70
3. Alternative Occupations 46,234 95.56
4. Migration 20,098 41.54

Source: Community Development Department (CDD 1992b:19)

From above discussion, future demand for rural wood energy will rest with these people.
Any changein the use of and demand for charcoal will depend on the ability the currently-used 7th
Plan (1992-1996) to sol vethe problem of devel opment disparities occurring between regionsaswell
as between high and low-income sectors (S. Grandstaff 1992). As experience shows, charcoal will
still be of importance to poor people, both in rural and urban areas.

Withregardstorural resources, thecurrently pressing problem of forest resourcedegradation
isalso linked with rural poverty just discussed. Together, they form avicious circle within which
rural people struggle. The"troubled" Northeast has been known not only for its poor resources and
backwardness, but also for the serious deforestation. It is estimated that in the past three decades,
forest-covered areas in the Northeast have declined from roughly 42% to 13% (Dulyapach and
Pragtong 1988:2; TDRI 1987:12), though therate of deforestation appearsto have been stableinthe
last decade (NTUSF 1986). While the estimate suggests nearly half of nation's designated forest
(31% of the region'stotal area) has also been degraded, a recent study of forest encroachment has
indicated that timber concession has been the primary force of national forest decline (Neitayarak

8 Thereport isbased onthe Village Baseline Dataknown officially asKor Chor Chor Song Khor. Compiled by government

committee at the district level, which chaired by Community Development Department, the baselineis updated every two
years. This particular report analyzes and compares village data between the first (1974) and last (1990) year data.
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and Ondum 1992)°. However, sincethe early 1970s, as Figure 3 below shows, the government has
tried, with considerable achievements, to increase areas designated as national forest in the
Northeast. Magjor rehabilitation and protection works of these areas are underway.

miionraiy  National Forest and Conservation:
2007 Northeast Thailand, 1975-1989
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Source: Agricultural Statistics of Thailand Crop Year 1975-1989

Ministry of Agriculture and Cooperatives (MOAC). 0. Panya, VUW 1992

Figure 3: Designated National Forest and Conservation Areasin Northeast Thailand

In charcoal and fuelwood discussion, analysts often begin by drawing the causal relationship
between charcoal production and the degradation of resource conditionsdiscussed above. Thisoften
gives charcoa activity a destructive image and consequently becomes the basis for policy
devel opment, which does every thing to discourage the use and produce charcoal. To haveaclearer
image of charcoal in the Northeast, | shall now examine land-use change which occurred at the
village level.

From the rural perspective, there are three types of land tenurial and management systems:
1) designated national forest (including reserved and protected forests); 2) designated non-national
forest, common land, known as thii sahtharana (including burial grounds and sacred
groves); and, 3) privately owned land. Of thethree, the second typeistheleast explored. Attention
has generally been given to problems concerning national lands and forests. Though estimates of
areaper village are not available, my experiencein threevillagesin Khon Kaen recently studied, as
well asover adozen in Nakhon Sawan of the lower North (see, de Pater and Panya 1992), suggests
that most, if not all, rural villages have or can have access to non-national forest common lands.

o The authors (1992:180) point out that the government began granting large timber concession in the Northeast in 1972.

And in the following year of 1973 saw the largest concession, covering up to 83% of total timber forest or 1.6 million
hectares.
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Common lands are important to the rural population as a natural resource for gathering and
collecting food, medicinal plants, fuelwood, and asgrazing for animals. Becauseof legal ambiguity,
common lands tend to be either over-exploited or encroached, or both. Particularly in areaswhere
the common land exceeds village boundaries, existing village-based organizations do not seem to
work well in protecting and managing it."> More research is needed to understand the tenurial and
management problems of the common land.

The second--common land-- and third types, private lands resources have increasingly
becomeimportant areasfor rural peopleto obtain wood resources. Our charcoal study indicatesthat
the present-day charcoal entrepreneurial activities are less and |ess dependent on wood resources
from national forest. In less wood-abundant areas, wood resources are obtained from privately
owned lands. Inrelatively wood-abundant areas, publiclandsand uncultivated uplands provide most
of thewood for making charcoal. In alessabundant or relatively wood scarce areas, trees standing
on uplands are pruned, and those on paddy field are planted and carefully managed asthelong-term
supply for fuelwood and charcoal making.

What is seen hereimpliesthat we may see abetter and more effective tree management. We
can think that decrease in forest land gives substantially expanded agricultural lands owned by
individual households (see Figure 4). As our study indicates, rural Northeasterners, as long as
charcoal isimportant to them, are adaptive and innovativein "managing" wood resource to meet the
charcoal demand and making a fairly decent living out of it. What might also occur is that tree
species preferred by local people may be different from what foresters may expect. As shownin
Annex 1, most of the species planted and preferred are those that are fast-growing and multi-purpose
(as human food and/or animal fodders, fence, house construction, etc.), and better
adapted to the local environment.

Finally, another very important issue of charcoal often absent in discussion isthe ability of
rural dwellersto learn to adapt to the rapidly changing economic and resource 