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FOREWORD

Peshawar is situted at the situated at the North-West Frontier of the RWEDP Region. However,
Peshawar, with its Pakistan Forest Institute (PFI), can also be perceived as being right in the
center of RWEDP. There has been and still is a long-standing cooperation between PFI and
RWEDP for many good reasons. The North-West Frontier Province of Pakistan provides an
outstanding example of private sector participation in wood and wood-energy development,
which is linked to agro-forestry practices, wood industries, trade an markets. Moreover, PFI is
one of the pioneer institutes which have incorporated wood energy subjects into forestry
research and training programmes. A note on the training curricula for woodfuel production, flow
and utilization at PFI has been included in Wood Energy News, Vol. 11 No. 1.

This report gives an account of the regional course on trade in woodfuel and related products,
which was conducted at Peshawar in 1995. Many delegates from RWEDP member countries
travelled to “the frontier” and contributed to the course together with the competent resource
persons of PFI and other organizations in Pakistan, Philippines, Myanmar and India, as well as
RWEDP. Though the activity was labeled as a “course”, it also had many characteristics of an
expert meeting, especially as the participants came up with a number of recommendations for
follow-up activities in the region. Amongst these is a sequence of ten national workshops with
support from RWEDP, for which the regional activity laid the foundations.

This report benefitted from contributions by several experts. First drafts were written by the team
of PFI. These drafts were them re-organised and complemented by Mr. Tara N. Bhattarai, wood
energy resources expert of RWEDP, in consultation with Mr. Conrado Heruela, wood energy
planning expert of RWEDP, and with substantial assistance from Mr. |. Baker of Mahidol
University, Bangkok.

Further related activities being initiated by RWEDP will be directed to capitalising on the many
important papers of the workshop by reworking them into training materials for coming
workshops and regular training activities in the region.

Dr. W.S. Hulscher
Chief Technical Adviser
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PART 1 : MAIN REPORT



1. INTRODUCTION

1.1. Report Organisation

This report consists of the Proceedings of the Regional Course on Trade in Woodfuel and
Related Products held at the Pakistan Forest Institute (PFI), Peshawar from 1-4 October, 1995.
The course was organised by the Regional Wood Energy Development Programme in Asia
(RWEDP). The report was prepared in collaboration with the Pakistan Forest Institute.

Part 1 contains the Main Report and consists of this Introduction as well as material relating to
the Introductory Session of the course, i.e. course background, objectives, content and
structure, and an overview of the regional woodfuel situation, along with a brief report on the
Open Forum which proceeded the presentation of the regional overview. This is followed by
summaries of the three other sessions (as well as brief reports of the Open Forums which
followed each session), namely “Patterns of Supply and Use of Traded Woodfuels” (Session 1),
“Issues in the Trading and Marketing of Woodfuels” (Session 2), and “Commercialisation of
Woodfuels: Policy and Strategy Issues” (Session 3), and reports on the Field Trip and the
Workshop and Plenary Session. Part 1 concludes with a summary of the Course Evaluation.

Part 2 contains the texts of the technical papers presented to the course participants. These
are arranged in the order in which they were presented.

Part 3 contains seven annexures consisting of the Course Programme, the Opening Addresses,
the Closing Addresses, a Profile of the Participants, a List of Participants and Resource
Persons, the Course Evaluation Form and, finally, the Framework for Organising Field
Observations.



2. INTRODUCTORY SESSION

2.1. Introduction

The purposes of this session were, firstly, to orient the course participants by providing them with
details of the background of the course, the course objectives, and the course structure and
activities, and, secondly, to present the participants with an overview of woodfuel trade in the Asian
region so that they would have a broad regional framework within which to place the national
presentations which would follow in the remaining sessions. The session was jointly chaired by Mr.
Ismet Hakim, FAO representative, Islamabad and Dr. Wim Hulscher, Chief Technical Adviser,
RWEDP. Details pertaining to the course were presented by Mr. Conrad Heruela, Wood Energy
Planning Specialist, RWEDP and can be found in sections 2.2, 2.3 and 2.4 below. The regional
overview was presented by Mr. Tara N. Bhattarai, Wood Energy Resources Specialist, RWEDP
and a summary of this can be found in section 2.5. The full text is presented in Part 2 of this report.

2.2. Course Background

At present, developing countries in the Asia-Pacific region meet 30 to 80% of all their energy needs
with woodfuels. Woodfuels for cooking dominate domestic energy use in the majority of the
countries of the Asian region, including Pakistan. Woodfuels are also used by many industries and
enterprises in many of these countries. Per capita consumption of woodfuels may appear to be
decreasing, however the aggregate consumption of woodfuels is increasing because of the
increasing number of users. Woodfuels will continue to be a major component of the energy supply
system of most Asian countries in the future.

The Regional Wood Energy Development Programme in Asia (RWEDP) GCP/RAS/154/NET,
aims to contribute to the sustainable production of woodfuels, their efficient marketing and trade
and rational use for the benefit of households, industries and other enterprises in its member
countries. As such, RWEDP, has three immediate objectives to be addressed and achieved

within the present phase (1994-1999).

To contribute to an improved database on wood energy at regional and national level
and to improve the capacity of institutions to generate, manage and assess such data at
regional, national and sub-national level.

To contribute to the development and adoption of improved wood energy policies, plans
and strategies in member countries.

To improve the capabilities of government, private and community based organizations
in implementing wood energy strategies and programmes.

RWEDP's strategies to attain these objectives include: improving country capabilities (including
GOs, NGOs and POs) to generate and assess wood energy-related data; assisting them in the use
of these data for developing wood energy policies, strategies and plans; and assisting initiatives to
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integrate wood energy into national development programmes. Ultimately, RWEDP aims to see
wood energy continue the important role that it currently plays of significantly meeting the energy
needs of the majority in the countries of this region but in an economical, sustainable and
environmentally-compatible way. In other words, making wood energy a "modern” fuel option for
the future. One prerequisite to this is a thorough understanding of the trading and marketing of
woodfuels, i.e., woodfuels flows from producers to users. Past studies have revealed that
woodfuels flows involve many actors and constitute a complicated network. The production
systems, for example, could include several sectors employing various resource management
techniques: (a) the public sector - national, state or provincial forestry services (b) the private sector
- private land owners, tenant farmers and/or lessees, and (c) the informal sector - the traditional
forest users groups and/or the rural communities. Similarly, a number of different distribution
networks/chains have been found active in operating the trading and marketing systems for
woodfuels.

In its current phase, RWEDP will continue to study the conditions that affect and/or determine the
production and flow of woodfuels from producers to consumers, for this is an important aspect of
wood energy which has not been adequately addressed. A thorough knowledge of this is essential
for adequate planning, for this influences the design of development interventions that impinge
upon policies, strategies and programmes for promoting the use of and developing access to wood
energy resources with due consideration for their sustainability. Some major activities under the
RWEDRP include training, workshops and seminars, as well as the compilation of case studies and
the implementation of pilot projects.

The Regional Course on Trade in Woodfuel and Related Products (the subject of this Report) was
organized by RWEDP in pursuance of its mission outlined above.

2.3. Course Objectives

To bring together participants from governmental, non-governmental and /or private
organizations who have been and will continue to be involved in the production and
distribution (flow) systems of wood energy resources in RWEDP member countries to
share knowledge and experiences and to form mutually beneficial professional networks.

To enhance their knowledge and understanding about the complexity, intricacy and
linkages of various elements of these systems so that the specific role of every element
is duly recognized and incorporated into the planning process of different sectoral
agencies affecting the national energy balance.

To develop country capacities to design and implement national workshops/training
courses that recognize the role and contribution of the private tree owners, woodfuel
processors and traders with the aim of integrating their needs and required assistance
into sectoral development policy and plans so that a sustainable income is assured by
involvement in the wood energy sector.



To identify and plan follow-up training activities at the national level, within the scope of
work of RWEDP.

2.4. Course Structure and Contents

Essentially, the course consisted of a total of 8 technical papers presented by a number of
regional experts who were active in some capacity in the field of woodfuel trade. These
presentations consisted of a regional overview of the current status of fuelwood supply/demand,
resource management, and woodfuel flow systems in selected countries of Asia, two case studies
from the Philippines, three from Pakistan (the final one focussing exclusively on policy and strategy
issues related to woodfuel trading and marketing in that country) and one case study each from
Myanamar and India. Each session was followed by an open forum in which the participants had
an opportunity to ask questions or make comments based on their experiences in their own
countries. These technical presentations occupied the bulk of the first two days of the course. The
third day of the course was devoted to a field trip which consisted of an observation tour to wood
markets in Mardan. The morning of the final day of the course was reserved for a workshop
designed to formulate regional-level and national-level activities (and to make other
recommendations) to help improve national capabilities to assist processors and traders of
woodfuels to maximise their benefits from the woodfuel trade and to help them ensure that
woodfuels become an efficient , economic and sustainable energy option. For the purpose of the
workshop the participating countries of the region were divided into two groups -- a South East
Asian group and a South Asian group. The recommendations of the groups were presented in an
afternoon plenary session when they were discussed and officially adopted. These are presented
in section 4.3

2.5. Summary of Technical Presentation

A paper entitled “ Trade in Woodfuel and Related Products in Asia: An Overview” was
presented by Tara N. Bhattarai, Wood Energy Resources Specialist, Regional Wood Energy
Development Programme in Asia. Some of the major points made by Mr. Bhattarai in his paper
are presented below along with a brief report of the open forum which followed Mr. Bhattarai’'s
presentation.



Energy consumption in most of South East Asian countries has increased significantly between
1980 - 1991, due to rapid economic and population growth. Energy supplies of the region include
both "commercial" (coal, kerosene, LPG, electricity etc.) and "traditional" sources (fuelwood,
charcoal and other biomass fuels, including crop and animal residues).

Numerous countries of the Region are already feeling the pressure of widening imbalances
between the energy supply and demand. Total consumption of energy in the Region in 1991 was
13,094 petajoules of which woodfuels accounted for 3,704 petajoules (28.3%).

Traditionally-obtained energy is mostly used by the domestic sector for cooking and heating.
APDC/GTZ (1993) estimated that about 80% of the household energy needs in the rural areas is
met by woodfuel. National averages for the amount of wood coming from forests range between
10-50%, and for non-forest resources the range is between 50-90%.

It is estimated that 236.5 million tonnes of fuelwood and charcoal were consumed in eight regional
countries in 1992. Of this, the share of forest wood was about 34%.

An increase of 34% in woodfuel prices in real terms in 10 major cities of the region took place
between 1970 - 1982.

In addition to being an important source of energy, woodfuels also provide employment and
income to a large number of families through their collection, transportation and sale. The World
Bank (1992) estimated that over 830,000 households were employed in woodfuel-related activities
in the region. Trade in woodfuel constituted the main source of income for about 10% of all the
rural households, contributing about 40% of their cash earnings.

Fuelwood trade and transport channels involve many actors including the fuelwood producers, the
collectors from forest and non-forest resources, and the traders who use different means of
transport to get it to the urban centers for sale to the wholesalers, retailers and finally to the
consumers and households.

A number of important issues related to woodfuel energy need to be addressed if the efforts to
disseminate decentralized energy options in the developing countries of the Asia-Pacific region are
to succeed. These issues relate mainly to policies (e.g. policies show a poor appreciation of the
significance of energy in rural development and provide limited financial and fiscal incentives for
decentralised renewable energy systems) and institutions (e.g. the overwhelming influence of
centralised energy supply agencies and the marginalization of decentralised agencies with low
levels of resource and manpower allocation).

During the Open Forum questions were raised by the participants from Philippines, Pakistan and
Bangladesh regarding the sources of information and data reproduced by the speaker in his paper.
It was also pointed out that there were discrepancies between the quoted data and the actual
statistics on woodfuels in terms of supply, demand and prices for different countries.

The speaker answered that the data which he reported in his paper are based on figures contained
in various sources including World Bank reports, reports of the World Resources Institute, the
Pakistan Household Energy Supply Study(HESS) and the data collected from other sources in the
region.



3. COURSE SESSIONS

3.1. Session 1: Patterns of Supply and Use of Traded Fuels

Session Objectives

The session was designed to identify the pattern of uses of traded woodfuels, their sources and
the systems for supplying them to various end users in some of the countries of the region,
particularly the Philippines, Pakistan and Myanmar.

Summary of the Technical Papers

The session was chaired by Dr. K.M. Siddiqui, Director General, Pakistan Forest Institute,
Peshawar, Pakistan. Three papers were presented.

QD The first presenter was Ms. Felicisima N. Ariola, Non-conventional Energy Program
Development Section, Non-conventional Energy Division, Dept. Of Energy, the Philippines whose
paper “ Study of Wood Fuel Flows in Six Urban Areas of the Philippines” reported on a major
year-long study which attempted to identify the sources of traded woodfuels, the patterns of
distribution and consumption, and the market mechanisms for distributing the fuels from the rural
areas to users in six urban areas of the Philippines. The study also aimed to identify various
problems which affected the woodfuel trade. The author presented the results of only four of these
areas, namely Cagayon de Oro, Cebu, Metro Manila and Tacloban as the results of two of the
target areas were not currently available. A brief summary of some of the major points is presented
below.

Cagayon de Oro has a population of 430,000 with an annual woodfuel consumption estimated to
be 82,000 tons of fuelwood and 7,000 tons of charcoal. Most of the fuelwood went to households
and commercial establishments (e.g. bakeries, restaurants, textile factories etc.). Incomes of
charcoal-makers average US$ 435 per year which is about 50% of their cash income.

If the above-mentioned figure for the total consumption of fuelwood and charcoal is translated into
LPG demand then this would be equivalent to a value of US$ 0.73 million or P 21.87 million in
foreign exchange savings. Apart from these savings, fuelwood is a source of income for many
households. The wood gatherers interviewed collect an average of 4.9 tons each year, which
suggests that around 17,000 households earn some income from supplying wood to the city’s
market. The charcoal makers’ incomes from charcoal (including that sold for activated carbon)
average P11,300 each year or around US$ 435 which is about 50% of their cash incomes.

The total woodfuel consumption of Cebu city is about 180,000 tons/year of woodfuel and 15,000
tons of charcoal. The commercial sector consumes 49% of the charcoal and 37% of the fuelwood.
Average total consumption of charcoal in Cebu city is less than 5 kg/household/month. Charcoal-
making fetches around US$ 147 per year accounting for 30% of the cash income of charcoal
makers. The total amount of these resources consumed each year is equal to 43,000 BOE or US$
0.73 million.

The fuelwood gatherers collect an average of 5.9 tons of wood each year. This suggests that
around 30,000 households are engaged in wood gathering in Cebu. Wood gathering is an



important source of income with earnings averaging over P 3,500 per year or about US$ 135.00.
This is equal to about 40% of total cash income for these households.

Charcoal is not widely used in the urban areas of Cebu -- the average household consumption is
less than five kilograms per month. Charcoal making is a supplementary occupation for farmers
who receive about P 5,000 per year or US$ 417, a sum which represents about 30% of their
incomes.

Total demand for woodfuel in Metro Manila was estimated at less than 60,000 tons of fuelwood
and less than 50,000 tons of charcoal in 1989. The total quantity of wood used (including that used
to produce charcoal) is estimated at 350,000 tons per year. Most of the fuelwood supply in Manila
goes to bakeries, restaurants, textile factories, etc. Overall woodfuel consumption in Metro Manila
is equal to approximately 80,00 BOE, worth an estimated US$ 1.32 million at 1989 prices.

Total annual woodfuel consumption in Tacloban is about 61,000 tons of fuelwood and 5,000 tons
of charcoal. About 49% of the total fuelwood was consumed for domestic purposes. Charcoal is
utilized mostly by households (60%), bakeries and restaurants (17%), retailers (17%) and
wholesalers (4%).

Woodfuel trade is considered to be an important source of income in Tacloban city. The study
estimated that fuelwood gatherers collect an average of 4.4 tons each year, which suggests that
about 14,000 households (46% of the total) are engaged in fuelwood collection to supply
Tacloban’s market.

In marketing, fuelwood and charcoal pass from the fuelwood gatherers and charcoal makers to the
rural traders and urban traders who further transport the fuel to the cities and sell it to urban traders
or directly to the consumers.

These woodfuels equal about 14,700 BOE with an approximate value of US$ 0.24 million at 1989
prices.

Private lands, forest areas and marginal lands are the main sources of fuelwood and charcoal
supply. Fast growing tree species, forest and fruit trees are the principal sources of fuelwood and
charcoal in all the above urban centers.

An analysis of the biomass situation in the Philippines suggests that that the overall picture for
these fuels is a favourable one and there is no cause for concern about household shortages.
There is evidence, however, of mismanagement and possible over-exploitation of mangrove and
upland areas in some parts of the country.

During the Open Forum questions were raised by the participants from Bangladesh and Nepal
about the distances involved in the marketing of fuelwood. Some clarification about commercial
establishments and the views of the author about the future development of charcoal were also
requested.

The Ms. Ariola answered that the distances involved in the marketing of fuelwood had been
considered in the various marketing studies undertaken by the study teams and that details of
these could be found in the research reports. By commercial establishments Ms. Ariola said she



was referring to the retailers. She also replied that in her opinion charcoal would remain cheap and
economical to produce well into the future.

(2) The second presenter was Mr. Zamir Ahmed, Deputy Chief, Energy Wing, Planning and
Development Division, Ministry of Planning and Development, Government of Pakistan whose
paper was entitled “Wood Fuels Trade and Marketing in Pakistan.” Some of the main points
mentioned by Mr. Ahmed are reproduced below.

The household sector in Pakistan consumed about 20 million tons of oil equivalent of fuelwood out
of a total energy consumption of 38 million tons of oil equivalent. This amounts to 52% of the total.
Within the household sector, 86% of fuel consumed was accounted for by woodfuel. Overall, the
country consumed 32.4 million tonnes of woodfuel with the household sector consuming about
90% of this. About 79% of households use fuelwood with an average of 2,324 kg/year/household.
In urban areas, the number of firewood users decreases as income increases. Households with 16
or more members consume 2.17 times more than those having fewer than five members.
However, per capita consumption is 198 kg/year for large households and 568 kg/year for small
households

Only 28.5% of the urban households use fuelwood. In rural areas most of the fuelwood (69%) is
collected apparently free of charge. In fact, about 699 person-hours per year are spent on
collection. If this labour is valued, it would cost a rural household almost Rs.2,800 and the
economy, about Rs.19 billion, while the market value of the collected fuelwood did not exceed
Rs.14 billion in 1991.

Firewood used in traditional fireplaces generally serves multiple uses simultaneously e.g. cooking,
water heating and space heating.

The average market price of firewood was Rs.0.98/kg in 1991. In terms of delivered energy for
cooking, the cost of 1 megajoules (MJ) of fuelwood is Rs.0.47 which is nearly comparable to
kerosene at Rs.0.48/MJ and more expensive than dung cakes and crop residue (Rs.0.37/MJ and
Rs.0.36/MJ, respectively). The average total household expenditure on fuelewood in 1991 was
Rs.31,147 which is still much lower than the expenditure on electricity (Rs.38,599/year), or natural
gas (Rs.54,330/year). Total fuelwood expenditure represents 10.6% of the total household
expenses.

It is estimated that farmlands are the major source of fuelwood. According to the Forestry Sector
Master Plan(FSMP), the standing stock of farmland trees was 76.6 million m>. This is comparable
to the Household Energy Supply Strategy's (HESS) standing stock estimates of 96.7 million m® as
the FSMP estimates did not include twigs, roots, road side trees and citrus trees in their total
projections.



About 40,412 trading establishments are currently operating throughout Pakistan. These operators
employ roughly one out of every 1,185 person in the country. There is a woodfuel business for
every 2,500 inhabitants and about 80,000 to 100,000 people are directly involved in this trade. The
business generates about Rs.11.4 billion annually, equivalent to 10% of the value of all the exports
of Pakistan for 1991-92.

High tonnages of firewood are transported over large distances in Pakistan. Transport costs are
the largest component of the wood purchase price, accounting for 67% of en route and yard
arrivals costs. Overall transit taxes take up the same share of costs involved in unloading and other
yard arrival tasks. This is a high tax burden for a non-manufactured good. The tax structure
appears to be poorly understood and subject to widespread abuse.

Some small portion of the pressure on forest resources certainly comes from the increased
demand for firewood but the continuing pressure on forest resources is largely attributable to
multiple sources.

For woodfuel resources to continue to be the predominant source of energy in the country there
must be a transition from the widespread exploitation of existing trees to the exploitation of trees
specifically planted as a source of fuel. The management of trees on agricultural lands must also
be improved. Moreover, unbridled population growth without increases in income to provide for
inter-fuel substitution will lead to the destruction of the fuelwod supply system in Pakistan.

The following recommendations were made:

Regular surveys should be carried out to collect data on farm land tree planting,
management, production and economics of tree planting as well as farmers’ attitudes
towards tree planting.

Information and advice to farmers on tree growing and marketing should be improved.

A country-wide review of taxes on wood transport as well as of the permits and
payments systems should be carried out as the present systems are onerous and
reduce incentives for tree growing and effective marketing.

During the Open Forum the participants from Pakistan and China raised questions concerning: (1)
why there is no mention of fuelwood in the Energy Handbook (2) the follow-up to the HESS Study
and (3) whether or not environmental impacts were considered when planning the study.

Mr. Ahmed answered that (1) the Energy Handbook deals with commercial fuels only (2) the
results of the HESS Study were finalized in July, 1993 and the follow-up strategy and
comprehensive report have just been received and so were not mentioned in his presentation (3)
traded fuelwood comes mainly from farm lands where there is least environmental impact, so
environmental impacts were not really addressed in any great depth in the study.

3) The third and final paper of this session was “ Wood Fuel Flows in the Dry Zone of
Myanmar” by U Saw Tun Khaing, Watershed Management Project, Myanmar. There follows
some of the main points mentioned by the author.



The forest area in Myanmar showed a steady decline from 57% in 1958 to 47% in 1980. This was
mainly due to over-use of timber and fuelwood by a large and ever- increasing population. Studies
carried out in Myanmar have shown that out of 14 states and divisions, two states and six divisions
are classed as fuel deficit areas.

Case studies on woodfuel flows in the Mandalay Division, in the dry zone of Myanmar, reveal that
woodfuels are extensively used by both domestic and industrial sectors in the form of firewood,
charcoal, mill off-cuts, bamboo fuel and agricultural residues.

In two urban centers (Thazi and Meiktila) 153,703 tonnes of fuelwood and 604,800 bundles of
bamboo fuel were estimated to have been consumed by 58 cottage industries, 293 food stalls and
21,570 households.

Fuelwood supplies are procured from 13 reserves covering an area of 61,500 acres. Eleven small
and large villages in the area provide labour for the collection of fuelwood for onwards supply to the
urban consumption centers. People engaged in the collection of fuelwood are primarily farmers.
Fuelwood collection is a supplementary activity carried out in the off-farm season. In six villages
alone, there were almost 700 persons engaged in fuelwood collection, and the data for a further
five villages were not available.

In addition to the traditional fuelwood species, mesquite (Prosopis juliflora) is now increasingly
being used as fuel in evaporated milk production, caustic soda boiling, palm sugar production and
yarn dyeing. Evaporated milk producers prefer bamboo fuel over other commonly used woodfuels
as it has some characteristics which make it more suitable for use, namely it does not impart a
brown color to the milk which other biomass fuels do and thus does not result in a lowering of the
price.

Saw mill waste in the form of off-cuts and sawdust and agricultural residues are other sources of
fuel which are used to a lesser degree.

Charcoal is seldom used as a source of domestic energy in rural areas except in small scale
industries and blacksmithies. In urban areas it is used in domestic cooking as well as in
restaurants, tea shops and noodle shops etc.

Around 1983-84 the Forest Department carried out an inventory of 7 forest reserves which have
been designated as fuel supply sources of the supply area. The results of the inventory indicate
that woodfuel supply can be sustained for 16 years and bamboo for 6 years given the existing rate
of prescribed cutting.
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At present the consumers have very little option but to depend on biofuels, mainly woodfuel. For
the increased production of fuelwood, Woodlot Development Projects have been started with the
assistance of the United Nations to check environmental degradation and improve the living
conditions of rural people by providing enough woodfuel for domestic use and additional job
opportunities.

During the Open Forum questions were raised by the participants from Pakistan, Nepal and
Bangladesh regarding (1) the density of various fuelwood species (2) the reasons why rich
fuelwood resources remain, and (3) the proportion of fuelwood collected from forest and non-forest
resources and use of cow dung as fuel.

The author answered that (1) only two wood species have a low density and the remainder are
identified as suitable for fuelwood (2) the reason for the richness of fuelwood resources is the large
forested area which amounts to about 47% of the total land area, and (3) the fuelwood supplies
are all forest based and cow dung is very rarely used as fuel in Myanmar.

3.2. Session 2: Issues in the Trading and Marketing of Woodfuels

Session Objectives

The objective of the session was to discuss the factors that promote commercialization of
woodfuels, how the trading and marketing systems for woodfuels evolve, and their socio-
economic and environmental impacts.

Summary of the Technical Papers

This session was chaired by Ms. Yao Xiangjun, Deputy Director, Institute of Energy and
Environmental Protection, China. Three papers were presented.

QD The first paper in the session was “ Woodfuel Production for Urban Markets in Cebu:
Issues and Challenges “ which was written by Ms. E.M Remedio and T.G. Bensel, Department
of Economics, University of San Carlos, Cebu City, the Philippines. Ms. Remedio presented the
paper which reported on the most significant findings of recently completed research into the way
wood energy is produced, traded and consumed in Cebu Province and the economic and
environmental impacts of these activities. Some of the findings are presented below.

Most of the woodfuel is produced on an area of 73,000 ha. which is about 15% of the land area of
Cebu, Philippines. Major supplies of woodfuel are from four kinds of cultivated fast-growing tree
and shrub species accounting for 58% of fuelwood and 71% of charcoal sold in the province.
Fruit-bearing trees account for 23% of fuelwood and 14% of charcoal, while naturally-growing
trees account for 16% of fuelwood and 12% of charcoal traded in the market.

In many parts of Cebu, small land-holders have established wood lots generally on marginal lands
ranging in size from 100 m? to 2 ha. Commercial tree plantations are usually established on better
guality lands and range in size from 5 to 20 ha., planted with Leucaena leucocephala and Acacia
auriculiformis, mainly producing woodfuel and underground mine props on a 2-5 year rotation.
Large plantations produce high-value wood products from species like Gmelina and Mahogany on
an 8-15 years rotation.
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The commercial woodfuel trade is organized in a fairly scientific manner. Small land-holders
typically do their own harvesting. In plantations, harvesting is usually done either by tenants or
professional wood cutters on a sharing-contract or daily-wage basis. The most common sharing
arrangement is to receive two-thirds of the farm-gate value. If it is a contract arrangement, the
land-owner is paid a fixed amount of money, often by rural traders with an advance cash payment.

Fuelwood cutters and charcoal makers earn 30-50% of the final selling price if they work on a
sharing basis, 40-60% if they cut trees from their own lands and much less if hired on a daily-
wage-basis. Land owners earn about 20% of the final selling price, transporters earn 7-35%
(depending on the transport distance), rural traders earn 10-25% of the final selling price and
urban traders another 10-20%.

Wood energy trade in Cebu is worth US$ 10 million/year. Around 35,000 rural households (15%
of the population) derive some cash income from the sale of fuelwood and charcoal. Another
5,000 earn income as rural and urban traders, transporters and helpers.

Ms. Remedio noted that the general perception that overcutting of trees in Cebu for local woodfuel
supplies and for sale in urban markets is a major cause of deforestation on the island needs to be
treated with caution. Indeed although Cebu has been called a “fuelwood deficit zone” in one FAO
report and the government of the Philippines has classed it as one of nine provinces nationwide
that are characterized by "very heavy stress” in terms of biomass fuel supplies, her research
results suggest that the overall biomass supply-demand picture in Cebu is favourable, and will
remain so if the current woodfuel- producing land use practices do not change for the worse.

During the Open Forum questions were asked by the participants from Pakistan and Nepal
regarding (1) the number of people engaged in the fuelwood trade (2) the sampling method used
by the researchers, and (3) the issue of licenses and permits for fuelwood collection.

Ms. Remedio answered (1) about 35,000 households are involved in the fuelwood trade (2) during
the research no response was accepted from an interviewee without verification from other
households, and (3) an improvement in the permit system could reduce the burden on fuelwood
traders.

2 The second paper in this session “Marketing of Wood Fuels in Peshawar City,
Pakistan” was presented by K.M. Siddiqui, Director General, Pakistan Forest Institute, Peshawar.
Some of the most significant details are presented below.

Dr Siddiqui first gave some of the major characteristics of the national energy situation in
Pakistan, which are:

Low per capita energy consumption-- the figure for 1990-91was 11.45 million kg.

Rapid growth in national energy consumption with an annual growth rate of 4.3%. In
1990-91 an estimated 29.2 million TOE were consumed.

There is an increasing reliance on commercial fuels--these accounted for 74% of the
total in 1990-91.
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Heavy reliance on imports--imports of oil and petroleum products amounted to 8.4
million tonnes in 1990-91.

Declining role of wood fuels which accounted for 15% of national energy consumption in
1990-91.

Fuelwood is mainly used as a source of domestic energy in Peshawar city. However, a survey
conducted in 1992, revealed that only 13.4% of households surveyed used fuelwood as a source
of energy, while 80% depended on commercial fuels. Only a small percentage of households
(6.3%) used cow dung.

The pattern of consumption of commercial and non-commercial fuels with the different income
groups classified as high, medium and low was also different. The low income group met about
18% and medium income group met about 4% of their energy needs from non-commercial
sources (fuelwood and charcoal), while high income households totally depended on commercial
fuels like kerosene, LPG (bottled) and piped gas.

The energy consumption level was related to the household size and showed a decreasing trend
with increasing number of persons per household. The annual per capita energy consumption in
households in Peshawar city (excluding electricity) is estimated to be about 4.6 million KJ, with the
per capita consumption of smaller households (1-3), almost double this figure. The per capita
consumption for larger households sizes (10-13) was about 2 4.2 million KJ.

In terms of annual per capita energy consumed and fuel type, piped gas dominated (5.9 million
KJ), followed by fuelwood (5.37 million KJ), kerosene (4.1 million KJ), LPG (1.8 million KJ), with
dung at the bottom (0.99 million KJ). Average annual fuel expenditure per household (excluding
electricity) was Rs.3,526. The highest expenditure was on fuelwood (Rs.4,636), followed by
kerosene (Rs.4,065), piped gas (Rs.3,591), LPG (Rs.1,198) and dung (Rs.755). The share of
wood was 15.7% of the total energy consumed while gas accounted for almost 50%, kerosene oil
30% and the rest was shared by LPG and dung.

In terms of tonnage, the amount of woodfuel consumed was about 41,000 tonnes followed by
kerosene oil (31,000 tonnes), LPG (3,000 tonnes) and dung (7,000 tonnes). Of the total 224
commercial units located in 4 sampled wards of Peshawar city (out of a total of 45 wards, 22%
used wood, 5% charcoal, 8% kerosene oil and the remainder (65%) consumed natural gas.
Energy consumption in the commercial sector was estimated to amount to 9,227 TOE. The
government sector also consumes a considerable amount of wood fuels, mainly for space heating
in the winter. Charcoal is the main fuel with an estimated 2-3 thousand tonnes consumed each
year. The trade in woodfuels is roughly worth Rs. 78 million (3.1 million US dollars) in Peshawar
City market. The people of Peshawar spend about 61 million rupees on fuelwood and 17 million
rupees on charcoal each year. Total demand for woodfuel and charcoal is estimated at 44,600
tonnes and 3,500 tonnes, respectively.

During the Open Forum there were no questions, however, the Indonesian delegate commented
as follows:

“The procedures for harvesting, transporting and trading fuelwood and its products were quite
different from place to place. | think the situation is similar in our country too. We cannot make a
general statement about all places. | think the consumption and marketing are influenced by
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scarcity of fuelwood. Like Cebu city and Peshawar, the supply depends on prices and these
depend on scarcity of fuelwood and lack of commercial energy. In places where commercial
energy is available the people do not like fuelwood. It also depends on the income of households.
If the income of the household is very small then they will collect fuelwood rather than buy it.”

3 The third paper in this session was read by Mr. T.N. Bhattarai, RWEDP, on behalf of its
author Mr. Prakash M. Shingi, Indian Institute of management, Ahmedabab, India who was unable
to attend. The paper is entitled “ Charcoal Production and Marketing in Gujarat” and a brief
summary of some of the main points follows.

Charcoal production and marketing have a long history in Gujarat. Introduced into India in 1836,
Prosopis juliflora (locally known as gando baval) is the only species used for making charcoal.

Used as a fuelwood, Prosopis has some inherent disadvantages, including limited shelf life
resulting in considerable storage losses, the fact that only thorny varieties are available, prices are
low, and it comes in non-standardized sizes and shapes. In contrast, charcoal made from
Prosopis sells at a higher price, is much easier to handle than fuelwood and easier to sell on a
cash basis in the central market of Ahmedabab.

Charcoal production in Gujarat consists of small scale operations based on simple traditional
technology. Production is sluggish during the monsoon season (October-December) and the bulk
of the output is produced between January and June.

Different arrangements for producing and selling charcoal are possible depending on the skill and
convenience of the Prosopis owners. The two most popular options, whether the owners are
individuals or institutions, are selling the standing trees outright to charcoal producers who
produce the charcoal and then sell it to traders, and contracting the producers to make the
charcoal on behalf of the Prosopis owners who will then sell the final product directly to traders
themselves.

Charcoal sold to the traders is subject to processing (unloading from bags, screening, cleaning,
sorting, re-filling bags, top-dressing i.e. placing attractive and high quality pieces of charcoal at
the top of the bag to attract customers) who then add their margin to the net cost. The margin
depends upon the quantity lifted and the mode of payment. A 2% margin is charged for cash
transactions and 18% when a credit period of four months is involved.

Charcoal is used for cooking, by laundry-men in irons for pressing, for extracting lead from old
automobile batteries and roasting of coriander seed. Industrial use of charcoal is in the
manufacture of calcium carbide, calcium carbonate and rayon industries. Their combined
consumption is estimated at 63,000 tons per annum.

To generate employment and thus improve family welfare, the UNICEF-supported Development
of Women and Children in Rural Areas (DWACRA) have organized more than 100 women'’s
groups in Banaskantha district where charcoal-making is the second largest preferred activity.

The per acre cost of Prosopis charcoal production and transportation to the market as worked out
by DWACRA was Rs.6,300 while the gross income from its sale was Rs.10,000 thus leaving the
owners with a net income of Rs.3,700/acre. Access to 10 acres of standing Prosopis was
considered potentially remunerative for a group of 10-15 women. In the first year of its existence,
DWACRA, with 7 groups and a total of 94 women members, manufactured 3,515 quintals of
charcoal and earned a net profit of Rs.569,102 by using an initial capital of Rs.176,400.
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Yearly arrivals of charcoal from the different districts in Gujarat show an overall increasing trend,
although there were set-backs in some of the years. Some districts also experienced set-backs in
their ability to supply the charcoal to the Gujarat market.

While most of the charcoal arriving in the Ahmedabab market came from the Gujarat state, a
small proportion of the charcoal produced in the state is despatched to destinations outside of the
state.

During the Open Forum a participant from Pakistan commented on the methodology of data
collection stating that the results could be biased if official records were used for a commodity
which is taxed. He also proposed changes in the forestry education system to change the attitude
of forest officers so that they would be supportive of the charcoal industry. Delegates from
Srilanka, Nepal, Pakistan and Thailand made further comments regarding production, trade and
consumption of charcoal, as well as different socio-economic and gender issues related to
woodfuel.

3.3. Session 3: Commercialization of Woodfuels: Policy and Strategy
Issues

Session Objectives

This session was designed to investigate policy and strategy options for improving the efficiency
of woodfuels marketing and trading so that their potential as a modern and commercial energy
option can be better exploited more effectively.

Summary of the Technical Papers

Session three was chaired by Mr. Gopal M. Shreshta, Ministry of Forest and Soil Conservation,
Nepal. There was only one paper presented in this session which was presented by Mr. Syed
Waguar Haider, Energy Consultant, World Bank Household Energal Strategy Study Project. Mr.
Haider's paper, “Policy and Strategy Issues in the Trading and Marketing of Woodfulels”
gave an overview of the energy sector in Pakistan and emphasised woodfuels and their
consumption by the household sector. Some of the highlights are prsented below.

The current national energy consumption is estimated at approximately 20 million tons of oil
equivalent in 1991. The household sector accounts for 54% of this and is thus the largest single
energy consuming sector in the country. Because of rapid population growth it is the fastest
growing sector in terms of demand for modern fuels. Indeed it has placed considerable stress on
the modern fuel supply infrastructure, resulting in electricity load shedding, natural gas rationing,
fuel shortages and increased demand for fuel imports and massive capital investment in the fuel
sector. Despite the growth of modern fuel use, the majority of households still rely on biofuels
such as firewood, dung and crop residues of various kinds. Each of these biofuels alone supplies
more energy (in terms of their latent value) to the household sector than all the modern fuels
combined. The rapid population growth has created fears that woodfuels could become scarce
and thus create considerable hardship, especially for those low income households who rely on
being able to gather these fuels at no cost to meet their energy requirements.

Biofuels account for 86% of the total household energy consumption. Natural gas is the most
important modern fuel and accounts for 50.6% of the total modern fuel consumption in the
household sector of urban areas. Electricity (30.6%), kerosene oil (15.7%) and LPG (3.2%) are
the other types of modern fuels used in the household sector.
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Sixty six percent of the country’s energy requirements are supplied locally and the remaining 34%
of energy is imported at a cost of US$ 1.5 billion, almost 40% of the export earnings of the
country.

About 40,000 fuelwood businesses operate in the country of which 32% are located in urban
areas, 52% in rural areas and the remaining 16%, along metalled roads. In 1992, about 98,800
persons were engaged in fuelwood businesses of whom, 71,800 were engaged permanently and
27,000 were engaged only part time-- about one out of every 1,185 inhabitants of Pakistan.

Nearly 90% of farmers of Punjab sell their wood to local traders on a standing-tree-basis. About
75% of the farmers surveyed indicated that they plant shisham and kikar trees. Sale price ranged
from Rs.125 to Rs.1,000 per ton with an average price of Rs.450 per ton. In 1992, wood trade in
Pakistan was about 15.8 million tons of which 12.4 million tons were sold to the final consumers
and 3.4 million tons to traders.

Except in Balochistan, price mark-ups are fairly consistent at 30%. However, Sindh traders show
the lowest profit margin at Rs.23,000 while Balochistan traders show a very high net profit of
Rs.108,000. Transport costs are prominent in the price structure of firewood and account for 67%
en route and yard arrival costs; average costs being Rs.0.53 per ton-kilometer.

Transit taxes have an important bearing on the landed price of wood and vary significantly among
the provinces. For Punjab, these are about 50% of the transportation costs (les taxes). The initial
wood price ranges between 57% and 74% of the landed cost. Transit costs in NWFP amount to
Rs.150 per tons or 30-35% of the tree-producer price.

With careful planning, woodfuel can provide a sustainable energy future for Pakistan's
households. However, if this is to be attained electricity and gas connections should be
accelerated and reduction in the amount of woodfuel used for cooking should be realized by
switching over to LPG. Such measures would reduce the burden on biomass.

Mr Haider's paper also included a brief appendix consisting of an extract from a paper entitled
“Boom and Crash: Farm Forestry in North West India” by N.C. Saxena. This described the
“explosion of tree growing” which took place in north-west India in the eighties as a result of
rapidly rising prices for timber, poles and fuelwood, and the equally dramatic crash which
followed, beginning in 1986, as a result of saturation of the market.

The presentation of Mr. Haider elicited many comments and reactions from almost all of the
participants during the Open Forum and these covered almost all policy and other issues related
to production and trade of fuelwood. Topics which were raised included (1) policy formulations for
improving woodfuel production in China (2) the fuelwood price situation in Bangladesh (3) the
guestion of saving natural forests and the environment through the establishment of fuelwood
plantations in Pakistan (4) an integrated approach for rural development and energy management
(5) the uneven distribution of per capita income in most of the countries of the region (6) policy
and institutional arrangements for increased production of fuelwood (7) education of fuelwood
producers to reduce their dependence on the traders (8) greater involvement of the private sector
in fuelwood production, trade and marketing and less intervention from the government sector.

Participants also wondered whether Pakistan’'s farm tree boom could lead to a similar crash as
that experienced in north-west India. Whilst noting that the conditions in the two countries are
dissimilar in many respects, it was felt that Pakistan could not discount such a boom and bust
scenario and would be advised to adopt integrated policies and programmes to ensure the
sustainability of her tree farming sector.
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4. REPORT ON FIELD VISIT TO THE FARM / AGRO-FORESTRY
AREAS IN CHARSADDA AND MARDAN DISTRICTSON 3
OCTOBER 1995

The third day of the training course i.e. on the third of October 1995 was devoted to a field trip to
the farm/agro-forestry areas in Charsadda and Mardan Districts, adjoining Peshawar. The purpose
was to show the participants the practice of growing timber and fuelwood species (hybrid poplar
and shisham), both in block plantations as well as in linear rows, in combination with the other
agricultural crops. The trip would also provide an opportunity to the participants to interact with and
ask questions of timber and fuelwood growers, traders, processors and users.

4.1. Background

The majority of the farmers in Charsadda and Mardan Districts have small landholdings and this is
a major reason why they practice intensive agriculture through the adoption of farm and agro-
forestry techniques to make their living. Moreover, in the early seventies, and the years which
followed, certain geo-political developments took place in Pakistan which gave a further
momentum to the farm/agro-forestry systems already rooted in the area. These developments,
namely the secession of the east wing of the country to become the independent state of
Bangladesh, and the influx of Afghan refugees after the invasion of USSR troops into Afghanistan,
resulted in an increased demand for timber and fuelwood and created more opportunities to
increase earnings. This rendered the Charsadda-Mardan districts as the leading poplar producers
in the country. Poplar timber is extensively used in construction and as raw-material for industry,
mainly in the manufacture of matches, and the leftovers are used as fuel.

On the field visit the participants were accompanied by Mr. K.M. Suleman, Senior Pulp and Paper
Officer and Mr. Fazle Subhan, Senior Research Officer of the Pakistan Forest Institute, Peshawar.

4.2. Visitto the Farm of Mr. Abdul Latif Khan

Mr. Abdul Latif Khan is a progressive farmer of the Charsadda District. The size of his farm is about
18 ha. On this farm he practices farm/agro-forestry, planting hybrid poplar in three linear rows
along the boundaries of his crop fields. A piece of land, in the form of an orchard, is also set aside
to grow fruits. Furthermore, he is also the biggest producer of valuable exotic flowers in the area for
marketing in the urban centers.

The participants showed a keen interest in the growing, harvesting and marketing of poplar wood
on his farm and asked a number of questions about propagation, rotation age, distribution,
marketing and uses of poplar wood locally and elsewhere. The participants also learned that poplar
trees of 4-5 years age are harvested and marketed for use in the match industry in Peshawar. On
the question of the need for middleman in the timber and fuelwood trade, Mr. Khan emphasized
the positive role of the middleman in streamlining the process of harvesting and efficient trade of
timber and fuelwood in the area. As a supplementary business Mr. Khan himself is engaged in
handling of poplar timber from the area and acts as a middleman in the trade and marketing of
poplar timber outside. However, he told the participants that direct sale of the timber is not possible
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for the majority of the farmers in the area due to a number of reasons. Firstly, they don't have
enough capital to invest in the business and secondly, in view of the high overhead costs, the
production of poplar timber on their own farms is not sufficient for direct and economic marketing,

4.3. Visitto Timber Wholesalers

The participants also visited a wholesale depot for poplar in Mardan District. They asked a
number of questions regarding the purchase, grading and marketing, transportation and pricing of
poplar wood. Most of the participants showed a keen interest in the existing integrated marketing of
poplar wood in the area. They also discussed the marketing margins of wholesalers.

4.4. Visit to Small Scale Primary Processing Units

The participants also visited small scale sawmills owned by the wholesalers. These small units
produce sawn poplar timber for the manufacture of different wood products. The participants asked
a number of questions to estimate the degree of value-adding by the small processing units. They
also enquired about the possible users and markets of the wood products manufactured from
poplar wood. The participants were highly impressed by the agro-forestry activities they
encountered in the Charsadda and Mardan districts.

From the discussions with various people, it can be concluded that:

the demand of poplar wood, as raw-material for industries, in the country has created
good prospects for the sector and a strong driving force to expand it.

poplar cultivation is not only a source of raw material for a number of industries and for
fuelwood, mostly for domestic use in the area, but employs a large number of rural
people in its planting, harvesting, transportation and sale.

processed poplar residues like bark, small branches and leaves are also used as a
source of energy in the area.

some of the participants expressed a strong interest in introducing poplar into their own
countries.

the majority of the participants were of the opinion that much can be learned from poplar
growing in Pakistan.

the free marketing of poplar wood in the Charsadda and Mardan districts has a number
of important lessons for those who still advocate restrictions on the wood trade.
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SALES DEPOT FOR FARM-GROWN POPLAR WOOD

Participants discussing with a private depot owner who trades farm-grown poplar wood in
Mardan, Peshawar.

Graded piles of poplar wood for different uses in Mardan, Peshawar. Larger piles are
used for paper making or construction purposes and the smaller ones are used as
cooking fuel in household and restaurant kitchens.
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TRANSPORTATION OF PRIVATELY GROWN WOOD

Fuelwood being transported by donkey cart for delivery to end-users.
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WOOD FUEL USERS

Saw-mill waste (off-cuts and sawdust) are used as fuel for different purposes.
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5. WORKSHOP AND PLENARY SESSION

5.1. Introduction

To conduct the workshop, the various countries represented at the course were grouped into two
categories based on criteria which reflect the wood fuels trading and marketing situation in these
countries. The criteria used were: adequacy of information, availability of policies and strategies,
institutional infrastructure for programme planning and implementation, and number and levels of
programme activities.

The two groups are as follows:

Group 1: South East Asian Countries:

China, Vietnam, Thailand, Indonesia,
Philippines and Myanmar

Group 2: South Asian Countries:
Pakistan, Srilanka, Bangladesh. Nepal.

Each group identified regional-level and national-level activities, including a framework for national
seminar/workshops on the trading of wood fuels, plus other recommendations, that were designed
to (in the long-run) improve capabilities of government agencies and NGOs to assist wood fuel
traders and processors to generate sustainable income from their involvement in the wood energy
sector. Various specific pilot schemes were also proposed by the members of each group.The
results of the group workshops were presented at a plenary session.

5.2. Presentation of Participants’ Recommendations

South East Asia Group

Countries: China, Vietnam, Indonesia, Philippines, Thailand and Myanmar.
Country Participants
China: Ms. Y. Xiangjun
Mr. W. Zhong.
Vietnam: Dr. N.D. Chong
Dr. M.V. Bui
Indonesia: Ms. Indarti
Mr.D.B. Astowo
Philippines: Ms. E.M.Remedio
Ms. F.V. Ariola
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(Group Leader)

Thailand: Mr. P. Verapong
Myanmar: Mr. S.T. Khaing
Mr. KW. Maung
Recommendations:
General Activities to be Undertaken
Activity National Regional

Developing Better Under-
standing of Wood Energy
System

- Workshops/Consultation Meeting

- Determine what to produce and for
whom to produce

- Information exchange

- Networking

Strengthening of data base

- Documentation

- Establish data base
micro (site specific)
macro (country/region specific)

- Wood Energy Systems
: resource assessment
consumption
distribution/marketing

(This can be carried out by means of
surveys, case studies and forecasting)

- Support national level
workshops

- In-country coordination efforts for solving
problems related to production and
marketing

Developing Institutional
Set-ups

- Establish National Advisory
Committee

- Establish a Sub-regional Advisory
Committee (without institutional
structure)

- Establish Working Groups (Gos,
NGOs and Pos)

- Conduct research on product
improvement and arrange
demonstration of results

- Carry out extension activities on a
large scale

- Establish Regional Advisory Committee with
NGO involvement

- Establish Sub-Regional Advisory Committee
with NGO involvement ( South Asia and
South East Asia)

- Formulate guidelines for improving research
methods

- Continue regional support activities

Policies and Strategies

- Organize Workshops/ o
Consultations to formulate policies
and strategies

- Guide the formulation of overall energy
development policies and strategies with
relevant agencies and incorporate into them
‘the principle of reduced government
interference

Formulate long term programmes to
address wood energy trade issues
keeping in view the prevailing situation
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South Asia Group

Countries: Bangladesh, Pakistan, Nepal and Srilanka
Country Participants
Bangladesh Mr. M. Ghulam Rasul
Mr. Shamsul Huda
Pakistan Mr. M. A. Qadeer Khan
Mr. Zamir Ahmed
Dr. Usman Mustafa
Dr. M. Igbal
Mr. Habib Gul

Mr. Hakin Shah
Mr. K. M. Suleman
Mr. Wagar Haider
(Group Leader)
Nepal Mr. G. Shrestha

Srilanka Mr. W. P. Ranasinghe
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Recommendations:

General Activities to be Undertaken

Activities

National

Regional

Developing better
understanding

Undertake a comprehensive study on
household energy/biomass resources in South
Asian countries (like HESS), once every ten
years

Update existing studies/follow-up surveys (like
HESS, etc.) to develop time-series data bases

Organize national courses/training programmes
for target groups

Publish newsletter in vernacular languages

Publication of available reports (such as HESS,
etc.)

Initiate ten specific pilot schemes, described
later

Develop a regional biomass data base for
South Asian countries.

Organize expert visits to relevant pro-
grammes in different South Asian countries

Networking of regional institutions/ experts
Publication of a directory of regional
institutions/ experts

Publication of experts’ technical papers from
the region

Work on the standardization of measuring
units and related matters

Developing Institu-
tional Set-ups

Establish/designate one focal point

Establish a Steering Committee/Commission to
coordinate strategy/policy formulation and
implementation

Develop local networking

Strengthen woodfuel-related R&D capability of
national institutions

Develop suitable curriculum for woodfuel
trading and marketing

RWEDP should be institutionalized within
RAPA

Designation of a regional focal point, and
regional networking

Develop content/curricula for training
programmes that could be offered at the
regional level

Policies &
Strategies:

Government pronouncement on no intervention
in the marketing/trading structures for woodfuel

Policy announcement on the removal of
unnecessary restrictions on firewood
transportation/movements

Rationalize energy prices for modern fuels
Government should act as a facilitator to

improve marketing the dissemination of
information

Establish pilot projects on:

a. Comparative analysis of policies on
firewood production, marketing and
trading in the region

b. Intra-regional exchange of
information on experiences in
strategy formulation and
implementation
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Specific Pilot Schemes/Activities to be Undertaken

Pilot Scheme Proposer Objectives Output
Workshop for woodfuel shop- G.Rusul To develop an understanding of marketing Availability of better information for planning
keepers and traders structures and remove and policy making

Bangladesh impediments/difficulties
Study on taxes/levies/ Z. Ahmed To understand the structure of taxes/levies Assistance in the form of quantitative
restrictions on fuelwood ) for its rationalization information in policy-making
movements Pakistan

Study on marketing of woodfuel
from home-garden sources

W.P.Ranasinghi

To increase availability of fuelwood from
home gardens through better information

Report on the structure of fuelwood supply
from home gardcens

SriLanka

Fuelwood marketing study S.Huda To develop baseline number for fuelwood Data base development for planning
markets exercises

Bangladesh
Initiating tree farmers/fuelwood | Dr. M.Igbal To organize farmers/traders for their common| Enhancing returns to farmers/traders
marketing associations . economic benefit

Pakistan
Organizing seminars on Dr. Habib Gul To create awareness among woodfuel Better quality of stoves and equipment
woodfuel technology . appliance manufacturers/users regarding

Pakistan technology improvement
Training of local-level staffand | G. Shresta To create awareness among local-level staff | Better returns to the farmers, and greater
woodfuel farmers/ traders Nepal on woodfuel marketing information cooperation with the local staff
Study tour for concerned A.Q. Khan To appraise officials with field conditions, so | Better informed officials
officials to woodfuel markets ) that they are better prepared to provide

Pakistan advice

Study of fuelwood marketing
structure in NWFP

K. M. Suleman/Hakim Shah
Pakistan

To better understand marketing structures,
and improve profitability of farmers/traders

Comprehensive information on market
structures, data base, etc.

Workshop for woodfuel traders

W. Haider
Pakistan

To initiate a dialogue between planners and
traders, and to bring consistency into the
planning process

Greater information to traders/planners

Study of fuelwood marketing
structure in Balochistan

Dr. Usman Mustafa
Pakistan

To initiate a dialogue between planners and
traders, and to bring consistency into the
planning process

Greater information to traders/planners
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6. COURSE EVALUATION

On the last day of the course, the participants were asked to complete the course evaluation
forms which had been distributed on the first day. These evaluation forms were designed to elicit
the opinions of the participants regarding different aspects or components of the course such as
the pre-course information, the course structure, the course objectives, the presentations/
discussions, the logistics of the course, course organization, interaction among the participants.
The completed forms were analysed by the RWEDP staff and a summary of the results is given
here.

On the question of course information documentation, the majority of the participants stated that
they had received this well in advance and that it contained sufficient information to enable them
to make all the necessary arrangements to attend the course. Some stated that they would have
preferred this documentation to have reached them sooner than it did as they needed more time
to make all the necessary arrangements. As could be expected with this type of course, the
majority of participants were of the opinion that the various sessions of the course and the
discussions which followed these only partly achieved the objectives of the sessions. But they
also felt that it definitely helped them to improve their capabilities to assist producers and traders
of fuelwood to operate more effectively. The majority also reported substantial gains in knowledge
regarding the various aspects of woodfuel production and trade that the evaluation form had
identified. Most of the participants rated the field trip as very informative and as making a definite
contribution towards achieving the objectives of the course. The responses of the participants to
the various technical paper presentations in the different sessions were mixed, with some papers
considered to have made more of a contribution to achieving the objectives of the course than
others. However, on the whole the participants regarded the technical presentations as
satisfactory and effective in contributing to the achievement of the course objectives.
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PART 2: PAPERS PRESENTED



1. INTRODUCTORY SESSION
1.1. Trade in Woodfuel and Related Products in Asia;: An Overview

by

TARA N. BHATTARAI
Wood Energy Resources Specialist
Regional Wood Energy Development Programme in Asia
Food and Agriculture Organization of United Nations
Bangkok, Thailand

General

Energy consumption in most countries within the Asia region has increased significantly between
1980 - 1992/93. Supply includes both "commercial” (i.e. coal, kerosene, LPG, electricity, etc.) and
“traditional” (i.e. firewood, charcoal and other biomass fuel, including crop and animal residues)
sources of energy. With the priority for rapid economic growth through the expansion of industrial
and commercial activities, plus the ever increasing population and its energy demand, most
countries in the region are already feeling the pressure of widening imbalances in energy
demand/supply. As a result, the pace of development is slower than anticipated for most
countries, and adversely affected for others due to energy shortages. Moreover, the condition of
their natural resources is deteriorating due to inadequate or no management and the long-term
sustainability of the natural resource base is being increasingly challenged due rapidly growing
environmental degradation. Such a situation has led to the realization, in recent years, that
countries need to maintain a balance between environment and development. In addition to the
rampant poverty and limited financial and technical resources in most developing countries,
increasing dependency on imported energy sources is further exacerbating the problem of
maintaining environmental quality and the prospect of long-term sustainable economic
development.

Growth in energy consumption is reflected directly in the increasing share of energy imports in
terms of percentage share in their merchandise exports. This growth in consumption is primarily to
meet the energy demand from the industrial/transport sectors and to some extent from the
commercial sector . See tables 1 and 2.

Unfortunately, no reliable, location specific data on traditional energy production and consumption
is available for energy planners in most of the developing countries. The data on traditional energy
consumption still do not appear in the statistical bulletins which are regularly published by those
international agencies responsible for supporting and guiding economic development throughout
the world. Moreover, the data collected at the country level, to a great extent, do not provide a
reliable estimate of production and consumption, largely due to limited funds and non-availability
of skilled manpower for conducting these extensive surveys.

Country specific studies conducted so far reveal that traditional sources of energy are mostly used
by the domestic sector, primarily for cooking and space heating. As most of the users are confined
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to rural areas and collect the wood themselves, no record of its consumption is maintained, either
by the users or by local institutions, except for that portion collected under permit from the local
forestry office with payment of royalty. Recent studies of the energy sector in different countries of
Asia, carried out according to guidelines established by the concerned donor agencies, estimated
a 10 to 30 percent higher share in the consumption of traditional sources when compared to the
official data in most countries (Koopmans 1993).

Although the national energy balances of most RWEDP member countries show a declining share
of traditional sources (in percentage terms), in rural households they still form the bulk of energy
supply for domestic uses. If these national level data are not interpreted carefully, it may give a
false impression of a declining trend in the use of traditional energy sources in most developing
countries. Instead, its use in absolute terms might actually be increasing in many areas due to the
growth in population. In most countries, except Pakistan, Philippines, Thailand, and possibly India
too, recently conducted study findings suggest that the domestic sector is the largest consumer of
energy and is derived primarily from traditional sources. APDC/GTZ (1993) estimated that about
80% of the household energy requirements in the rural areas of the Asia-Pacific region are
exclusively for cooking. The other activities in rural areas which rely on traditional sources for
energy include agro-based activities (i.e. tobacco-curing, rice-milling, etc.) and non-agro-based
industries (i.e. brick making, potteries, bakeries, metal-works etc). Tables 1 and 2 present data on
energy consumption and transformation in the fiteen RWEDP member countries in Asia.

Koopmans (1993) presents three common statements about woodfuel users which may be
applicable to most countries in the region: (a) a majority of woodfuel users are low-income
households; (b) most of the woodfuel using families live in rural areas, and (c) many of the users
gather the woodfuel they need themselves at the production source. More generally he stated:

With the increasing rural population (in spite of urbanization) and a low probability of the
majority of the population drastically shifting to other fuels within the foreseeable future,
woodfuel consumption (including biomass) will continue to increase in the future.

In the urban areas where woodfuels are still being used, in spite of the availability of
different types of commercial substitutes, or the so-called "modern fuels", woodfuels
have become a traded good.

Many rural families with higher incomes, most urban households, and a number of
industries and commercial enterprises buy woodfuels.

Due to the possibility of large variations in agro-climatic and socio-economic conditions
within a small geographical area, macro-level data on traditional fuel sources cannot
give an accurate picture of all the local situations and calls for dis-aggregated data for
comprehensive energy sector planning.

National averages for the amount of woodfuels coming directly from the forests range
only between 25-50%, a large portion of it is produced in the form of twigs, leaves and
dead wood and does not involve cutting of standing trees.

Except in fragile ecosystems, woodfuel collection may not be the main cause of
deforestation. Deforestation is a result of many complex factors in which the clearing of
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forest areas for agricultural expansion and for other uses, primarily to accommodate
population growth, and uncontrolled grazing and fires are the major contributors.

About 50-75% of woodfuels consumed by local people come from non-forest areas (i.e.
fallow lands, scrub and grass lands, agricultural lands, trees on homesteads, home
gardens, along roads, rivers and canal banks, etc.

Sustainable production of wood for energy can be a viable undertaking--woodfuel

demand/supply imbalances in many areas are considerably less serious than perceived
if wood coming out of non-forest sources are properly accounted for.
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Table 1 Energy Consumption and Transformation in Southeast Asian Countries

Country Total Energy Commercial Energy Consumption (petajoules) Traditional Energy Consumption | Av. Annual | Av. Annual Energy
Consumptio Energy Population | Imports as %
nin 1991 Consumptio | Growth (%) of
(petajoules) n Growth 1979-91 Merchandise
(%) 1979-- Exports
91
1984* 1991** Growth in 1991 Percentage of
Consumption | (petajoules) | total consumption
1971 1991
CHINA 29,363 20,047 (137) 27,345 (66) 7,298 (36) 2,018 (7) 7 7 5.1 1.42 4.0
INDONESIA 3,737 1,248 (207) 1,914 (337) 666 (53) 1,465 (43) 68 43 7.2 1.78 6.0
LAO PDR 44 3(-63) 5(-11) 2(67) 39 (88) 82 88 25 3.00 46.0
MALAYSIA 915 390 (119) 825 (334) 435 (111) 90 (10) 22 10 9.6 2.35 4.0
MYANMAR 261 78 (44) 68 (39) -10 (-13) 193 (74) 72 74 -0.6 2.14 9.0
PHILIPPINES 1,139 489 (66) 757 (147) 268 (55) 382 (34) 45 34 3.1 2.07 22.0
THAILAND 1,807 613 (213) 1,281 (425) 668 (109) 526 (29) 54 29 10.1 1.27 10.0
VIET NAM 499 210 (-43) 248 (33) 138 (66) 251(50) | 30 50 1.7 2.03 NA
TOTAL**** 37,765 23,078 32,448 9,465 (40) 1.61(av.)
Note: * Figures in parentheses indicate percent change over 1970

** Figures in parentheses indicate percent change since 1971

ok 1987 figure, percent change also since 1977 only

Fhkx Total may not match due to rounding up of figures.

Source: Bhattarai (1995a)
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Table 2 Energy Consumption and Transformation in South Asian Countries

Country Total energy Commercial Energy Consumption Traditional Energy Consumption Av. Annual Av. Annual Energy

Consump- (petajoules) Consumption Population Imports as

tionin 1991 Growth (%) (%) 1990-95 % of

(petajoules) (1980-93) Merchandise

Commercial Exports
Energy
1989* 1991* Growth in 1991 Percentage of Total
Consump- (peta- Consumption
tion *** joules)
(1989-91)
1989 1991
Bangladesh 539 227 (125) | 262 (3,945) 3BET | 277 54 51 7.9 2.41 26.0
Bhutan 15 NA (155) 3 (2474) 3NA 12 - 82 NA 2.33 NA
India 10,835 7,528 8011 | 483(32) | 2824 | 25(41%in71) 26 6.7 1.91 36.0
Maldives NA NA NA NA NA NA NA NA 3.5 NA
Nepal 221 13 (80) 15 (318) 221 (7.7) 206 92 (97% in '71) 93 8.1 2.45 NA
Pakistan 1,328 930 (119) | 1:032(629) | 10255 | 206 21 22 6.8 2.67 24.0
Sri Lanka 156 55(17) 67(72) | _12(8.9) 89 | 52 (61%in'71) 57 1.9 1.27 13.0
Total** 13,094 8,753 9,390 832(7.2) | 3,704 30 24
Note: * Figures in parentheses indicate percent change over 1979.
** Figures in parentheses indicate percent change since 1971.
ok Figures in parentheses indicate average annual growth percent.

Source: Bhattarai (1995b)

! Population growth rate for Maldives derived from RAPA/FAO (1994), and for other countries directly taken from WRI (1995) growth projection for 1990-95.
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Origin and Source of Woodfuel

The common sources of woodfuel include both forest and non-forest lands. Woodfuels are derived
from many different sources, even if their primary source may be from trees in forest or non-forest
lands, waste wood from wood based industries, sawdust, drift wood, old furniture and scrap wood
in urban centers, bamboo, charcoal, and other woody biomass of different kinds (stalks, fronds,
bagasse, etc), all contribute to woodfuel supply. Households and industrial/ commercial activities
are the two important woodfuel consuming sectors. The household sector has a general tendency
to collect its own woodfuel requirement from near-by sources, whereas the industrial/commercial
sector invariably purchases its requirements from the locally available sources.

In most RWEDP member countries forests alone are not the sole source of woodfuel supply, a
substantial amount of woodfuel is also produced from non-forest areas outside the government
owned/managed forest estates (i.e. homesteads/homegardens in privately owned or leased lands,
local community grass and scrub lands etc). Biomass fuel used for different purposes vary in form,
shape and size, it may be in the form of firewood or charcoal, mostly produced for the market, or as
leaves, branches or twigs collected for self consumption). Unfortunately, very little is known about
the non-forest woodfuel sources, not to mention their contribution and importance in the national
economy and the energy balance. Further, the mechanism of woodfuel production in non-forest
lands and the process through which it reaches the users (or the market) is not yet fully known, and
may also vary significantly in different parts of virtually any country in the region depending upon
many factors such as existing forest cover, population density, availability and stability of supply of
alternative energy sources, level of cash income, etc. Table 3 provides an overview of the woodfuel
supply sources for some RWEDP member countries.

Some highlights of the location specific findings of the energy sector studies of the past, with
regard to woodfuel production sources, include:

The Indonesia Urban Household Energy Strategy Study revealed that people in large
urban areas in Indonesia used no fuelwood from forests; only 11% of the woodfuel used
in small urban areas came from forests; around 50% of the fuelwood used in small to
large urban areas was obtained from the users’ own land; in Jakarta only 1% of the
woodfuel came from the users’ own land (WB, 1990).

The Pakistan Household Energy Strategy Study (HESS) showed the share of own-land
produced fuelwood in total consumption in Balochistan, Sindh and NWFP as 8%, 14%,
and 40% respectively (WB, 1993).

In Cebu Province of the Philippines, which is widely regarded as an environmentally
degraded area with less than 1% forest cover, 90% of the rural and 60% of the urban
households still depended on various forms of biomass for fuel, for some or all of their
cooking needs. In Cebu City, almost 75% of the lowest-income households (0-1,999
Pesos/month) used fuelwood or charcoal as primary cooking fuel in 1992. Kerosene was
clearly found to be a main fuel for the lower middle-income group and LPG for 80% of
the highest income group (20,000 Pesos/month), and 7.3% of the surveyed households
were using "multiple fuels" or two or more fuels on an equal and simultaneous (Bensel et
al. 1993).
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Cooper (1985; in Hulsebosch, 1993), presents a scenario of competition between producers and
free collectors of woodfuel in most rural areas. The latter collect fuelwood freely from the common
property resources or government forest lands and distort the market in a monetary sense. Its
effect is considered profound and creates direct competition with the marketed fuelwood supply.
Although considerable time is spent for its collection, woodfuel derived from self-collection is
regarded as a "free of charge" resource, where time spent for collection has a very small
opportunity cost. In most cases, only a small part of the total woodfuel consumption is marketed in
a commercial way. The share of marketed and free supplied woodfuel varies from place to place
and at some places the possibility of a monetized market may even collapse due to competition
with the "“free of charge" supply. Even in large towns not everybody purchased fuelwood, though
26% of the people surveyed in Java (Indonesia) used fuelwood, not all of them purchased it in the
market. More people (44%) in small towns purchased their fuelwood compared to large towns
(34%) where other commercial substitutes are mostly used and where 45% of fuelwood users
collected the fuelwood and others bought their own supply from homegardens (World Bank, 1990
in Hulsebosch, 1993).

Woodfuel Flows

The flow of woodfuel includes its production, distribution and consumption. the limited number of
studies conducted so far demonstrate that the mechanism of woodfuel flows could be a more
complex system than generally perceived. Important and useful information is now available from
these studies which helps to explain the complexity of the system, but much more still remains to
be known, particularly to exhibit the inter-relationship between the woodfuel flows and the local
political, social and economic systems. Understanding about it is further constrained by the nature
of its trade, which is mostly handled by the informal sector. How woodfuels are moved from
production sources to end users may depend upon the source of collection and/or the purpose of
use. It may vary from a very simple process of direct involvement of only the users who collect the
woodfuel for own use from the nearby forest or other sources and carry it home as head- or back-
load, to a more elaborate system if produced for sale to urban users. In the latter case many types
of intermediaries (such as, the tree owners/caretakers, woodfuel cutters / collectors / converters,
assemblers, wholesalers, retailers, transporters etc) and different modes of transport may be
involved in woodfuel flows. Where many intermediaries are involved, it will be difficult to trace the
flow of woodfuels even though in most cases permits are required to move the woodfuel and/or to
cut down the trees to convert them into woodfuels.

The process, which an individual tree farmer has to follow in the Gujrat State of India for obtaining
an official permit for producing and marketing charcoal from the trees grown on leased wasteland
granted by the concerned agency of the government involves a cumbersome process. It requires
multiple visits to different government agencies if harvesting of standing trees is involved in the
process of conversion and marketing of charcoal, for loading and transporting of charcoal to bring
it to markets, for measurement, certification and granting of a transit pass to transport it to the
market, etc. Such a restricive measure discourages people from getting involved in
entrepreneurship in woodfuel related areas. Administrative constraints of this nature favour the
local commission agents or middlemen who take most of the benefits derived from trade in
fuelwood and related products. It explains both the complexity of the issue and the practical
difficulties of the tree growing farmers. Wherever there was delay in getting administrative
clearances, people were forced to sell the material they produced to the local commission agents
for a price much lower than the previously agreed price (RWEDP 1993a).
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Woodfuels supplied from the forests will be relatively easy to quantify, since the volume produced
and traded will be recorded formally in the registry of the concerned forestry departments and/or
parastatals, which issue the permits for woodfuel collection and conversion. These agencies also
control the flow of woodfuels in most countries of the region. It was observed in Myanmar that even
the woodfuel gathers had to register themselves with the Forestry Department and obtain a
document identifying them as certified woodfuel gatherers. On the other hand, in the same country,
bamboo fuel was exempted from such a restriction and did not require an extraction permit. The
royalty on bamboo wood was charged only after it was brought to certain specified check points,
which also left room for manipulation by government officials. This may be one of the reasons why
trade in bamboo fuel in Myanmar was considered a lucrative business (RWEDP 1993 b).

In most countries in the region, there is a concession granted by the state to the local people living
in the vicinity of natural forests. This concession confers on them local rights to collect woodfuel
free of cost for home consumption, or at a nominal cost. Part of this finds its way to the market but
is difficult to quantify as it is transported as head-or back loads. Woodfuels produced in non-forest
areas are also difficult to quantify, both in terms of the volume of production and the amount traded
for it. The problem is further complicated where the amount removed is small and does not require
prior approval (for cutting, conversion and sale) from the government forest department.

In Pakistan, except for certain tree species which are classified and cannot be cut anywhere,
whatever their origin, trees on private landholdings may be cut down without restrictions. In certain
specified areas trees require prior permission for cutting from the concerned agency. Although
many rural users may not feel the effect of control measures imposed by the government agencies
for collection of woodfuels as long as it is produced and consumed locally. For example, in the
Philippines and Nepal farmers are allowed to cut down privately owned trees on their own land and
use them at will, but if the product of such trees is to be traded or transported outside the
production area, a transport permit will be required from the concerned forestry departments.

Much more information, specific to woodfuel type and/or geographical area of a particular country,
is now available to improve our understanding of the issues of the woodfuel sub-sector. These
studies were either directly sponsored by FAO, RWEDP as part of its previous phase activities, or
conducted in collaboration with other agencies interested in the subject. Most of these studies were
completed in the early 1990s, and the important ones include: Charcoal Production and Marketing
in Gujrat (FD No0.36); Marketing of Woodfuels in Peshawar City, Pakistan: A Case Study (FD
No.38); Woodfuel Flows in the Dry Zone of Myanmar: A Case Study (FD No0.39); and, Patterns of
Commercial Woodfuel Supply, Distribution and Use in Cebu, Philippines (FD No.42).
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Figure 1: Conceptual framework used in the analysis of the fuelwood and charcoal supply
systems.
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Source: Pujanes (1993), taken from the Philippines Household Energy Strategy Study: Preliminary Findings of the Joint
OEA/ESMAP Study Team, World Bank/ESMAP, 1990.
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Similarly, the World Bank sponsored study in Pakistan (i.e., the Household Energy Strategy Study
(HESS), 1993); and the other jointly sponsored studies of the World Bank with UNDP in Indonesia
and the Philippines (i.e., the Indonesia Urban Household Energy Strategy. Study, 1990; the
Philippines Household Energy Strategy Study, 1992) provide an invaluable insight into various
aspects of woodfuels. The information generated by these studies on woodfuels marketing
mechanisms has greatly enhanced our understanding of how and under what conditions woodfuel
is produced and moved to the market, both from the forest and non-forest sources. Figure 1
provides the conceptual framework of woodfuel supply systems. These reports now serve as a vital
source of information and help to identify the gaps that exist in the prevailing forestry sector policies
of these countries designed to initiate and improve the supply side management of wood energy.

Table 3 Overview of the Amount of Forest and Non-forest Woodfuel Consumption.

Country Total Amount of Fuelwood Share of Forest Share of Wood from Non-
Consumed (Million ton) Wood (%) forest Sources (%)
Bangladesh 5.5 13 87
India 94.5 26-53 47-74
Nepal 11.3 66 34
Sri Lanka 9.1 25 75
Philippines 25.3 15 85
Thailand(1) 8.8 48-50 50-52
Thailand(2) 16.0 50 50
Pakistan(3) 29.0 10 90-
Vietnam (3) 33.0 25 75
Note: 1 Wood used as fuelwood
2 Wood used for the production of charcoal
3 Shares based on estimates

Source: Koopmans (1993).
Woodfuel Trading Channels, Transport and Trade

Channels

RWEDP (1994) identifies the actors of the woodfuel subsector as producers, which includes the
“collectors/gatherers” of woodfuel as well as the landlords or lessees who are the legal "owners of
the trees" producing woodfuel. Woodfuel collectors/gatherers may collect the woodfuel from forest
or non-forest sources. They may collect it as dead and/or fallen wood from all types of lands (i.e.
along roads, rivers, scrap-wood, driftwood, etc), or after lopping the branches or pollarding the
trunk of standing trees, or after felling the standing trees purely for the purpose of obtaining
woodfuels, etc. Hulsebosch (1993) defines the suppliers of woodfuel (generally called the
producers) as "a homogenous group of actors marketing fuelwood". Within this broad group a
further distinction was suggested so as to separate the producers from woodfuel collectors (free
collectors). The argument for this separation rests on the view that producers posses legal
ownership/access to land and manage the woodfuel resources, collectors on the other hand are
mostly poor farmers and the landless who only gather/harvest or convert the woodfuels at the
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production source; they do not own the resources or have any active role in the management of
the resource base.

Producers have also been differentiated into two types: (a) those producing for their own
consumption, and (b) others, producing for the market. Similarly, collectors may also be collecting
either for their own use or to earn an income from its sale in the market. Where fuelwood collection
is unlikely to offer a vast profit, this business tends to be dominated by poor people. But it is also
stated that, as woodfuel shortages cause prices to rise more entrepreneurs will become motivated
and get involved in woodfuel marketing, especially in areas with good markets or with round the
year road access. Long and uneconomic transport distances, long collection times, physically
inaccessible terrains, certain tree sizes and certain species can all hinder woodfuel collection. If
traded, the preference is for roundwood rather than deadwood or branches. In fact, even the
considerable efforts required for getting the larger size of roundwood is no deterrent to collectors.

Ellenbroek (1988) (in RWEDP, 1994) categorically states that "where the sources of collected
wood are near to urbanized areas (larger villages and cities) where a ready market may be found
for the relatively small amounts collected, a larger part of this collected wood could end up in the
market, providing a ready source of cash for the gatherers". In many areas this practice is the main
source of cash income for the poor and landless. Non-tradable woodfuel from less desirable tree
species and other easily available inferior biomass sources (i.e. small twigs, leaves, crop-and
livestock-residues, etc) are the common energy sources they use to satisfy their own
requirements. Therefore, it is also believed that woodfuel collected for self consumption by the poor
generally does not require large and expensive tools which would lead to deforestation.

The nature of woodfuel flow is different from one country to another. In Myanmar, the trade in
woodfuel is dominated by formal woodfuel traders. In Pakistan, the Forest Department owns and
manages forest plantations, where prepared fuelwood lots (by size and species) are sold through
open auctions (above the reserve price fixed on the basis of the price realized at earlier auctions).
Woodfuels acquired from non-forest lands involves local traders, who buy from woodfuel cutters or
farmers and sell it to wholesalers/retailers or to users who come to buy at the woodfuel depots,
mostly located along the road sides. In Indonesia, on the other hand, a considerable amount of
charcoal is derived from logging residues. Forest companies announce bid notices to charcoal
makers for disposing of its logging residues. Both forest and non-forest sources supply woodfuel in
the Philippines. An RWEDP study in the city and province of Cebu, Philippines revealed that most
of the woodfuel produced there comes from non-forest sources. In Cebu a permit is required from
the Department of Environment and Natural Resources (DENR) to transport the woodfuel, and to
obtain the permit. To obtain the permit it has to be proven that the wood was obtained from non-
forest land. Supplies are also to be cross checked or verified at stated/mobile check posts.
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Wood producers may be the owners of private trees or gatherers and/or convertors (charcoal
makers) who belong to the informal and unorganised sector. On the other hand, the traders of
woodfuels and the consumers represent both the formal and informal sectors, either in groups or
as individuals. Figure 2 presents the basic woodfuel flow system.

Figure 2: The basic woodfuel flow system.
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Hulsebosch (1993) describes the basic marketing channel for fuelwood, where the suppliers
(producers and collectors) harvest the fuelwood and sell it in medium to large quantities to
wholesalers or assemblers. They in turn transport it to areas where markets for woodfuel exist and
sell the fuelwood to retailers. Most retailers work closely with the consumers and often are not
specialized in the woodfuel trade. The consumers usually purchase small quantities of fuelwood
and most use this source for energy due to economic reasons. Indeed, most users (mostly the
middle income group) spend a considerable amount of income on procuring cooking fuels. The
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position of woodfuel markets in many parts of Asia has been represented as not functioning
efficiently due to numerous factors such as: incorrect stumpage fees and regulations; inadequate
infrastructure for transport; monopoly in trade.

Transport

Woodfuel gatherers often carry the supplies to local markets and sell them directly to users as
head-, back-, cart-loads, etc. Sharma (1994) estimated between 2,000 - 2,300 persons bringing in
10,000 to 1,000 headloads of firewood per day in Mandala and Dindori towns of Mandala district in
Madhya Pradesh, India. The amount carried/traded in this way is usually quite small, even though
many people may be involved. Another considerable amount of woodfuel is reported to be handled
by the non-professional or occasional traders (i.e. woodfuel carried in public transport vehicles as
piggyback loads). This type of occasional trade is quite common in most areas where forests are
owned by the state and managed as common property resources. The exact volume of woodfuels
supplied from these sources remains mostly unknown, although most forestry agencies consider
the amount "not very significant".

The bulk of woodfuel supplies which are traded is thought to be handled by woodfuel traders, who
bring the supplies in large quantities from the sources to the end users. Transport of woodfuel sold
to buyers in Pakistan is done either by truck or by train. In Myanmar, one trader made his own road
in the Yinmabin Reserve and now monopolizes the collection of bamboo fuel from the area
(RWEDP 1993b). The supplies are acquired from various channels, either bought directly from the
tree owners or gatherers and/or from the respective forest departments through auctions or
permits. Transport is considered an important aspect of the woodfuel trade, where traders with
their own transport are considered to hold greater power. Ouerghi (1993) (in Hulsebosch 1993)
address the issue of unhindered transportation in the marketing of woodfuels. Besides the length
and operating capacity/conditions of existing physical facilities, (inclusive of river, road and railway
transport networks used in woodfuel transport), seasonal variations in their effectiveness in
functioning, and the cost and availability of labour can influence the unhindered movement and
price of woodfuel in the market. For example, rainy season versus road/rail (surface) transport dry
season versus river transport, and peak agricultural seasons versus labour supply/availability.
Bullock carts, farm tractors, tailors, trolleys and trucks are the most important means of woodfuel
transport at a commercial scale. Transportation of woodfuel generally follows a trend in movement
from the resource rich rural areas to rural and urban markets. A variety of modes are used for
transportation from the production site to the consumption site (e.g., head-back-loads, carts,
bullock-carts, bicycles, tractors, trucks, other transport vehicles of different kinds) depending upon
the nature of the terrain and upon the modes and infrastructure that are available at the time.

Trade and Traders

Fuelwood trade does not follow a standard system of grading or unit of measurement in local
markets. The common methods and measures that have been adopted in the trade of woodfuels
depend very much upon the local practice and commonly understood units of measurement, which
varies from one place to another reflecting the commonly understood measures in practice from
the traditions existing in any particular area. Hulsebosch (1993) cites Ouerghi (1993) to
characterize the woodfuel trade. It is mostly done in "the cash and carry" way, without any close
relationship between sellers and buyers. In the case of charcoal the market price is determined
according to the quality and quantity of material supplied.
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In Thailand, only producers who have established a relationship with regular clients bring fuelwood
into the town (Jameson 1991, in Hulsebosch 1993). The distribution of different categories of
woodfuel traders in Pakistan was revealed by the HESS report of 1993. The wholesalers were
concentrated at the roadsides, indicating the importance of access since they themselves had to
provide transportation. The retailers, on the other hand, were found situated close to the clients,
primarily to reduce the distance the clients had to come to buy the products (HESS 1993, in
Hulsebosch 1993). Bensel et al. (1993) report the case of Cebu City where commercial sector
woodfuel users received around 37% of their fuelwood directly from the rural retailers, against only
3% at the household level. RWEDP (1993a) explained the quality control system adopted by the
Trader's Association in Gujrat State of India to determine the purchase price of charcoal from
producers (i.e. dust, chips and adulterated material) and suggested a random verification of quality
by examining two bags per truck load of charcoal. RWEDP (1993b) categorically states that “the
prices of different types of woodfuel, vary very little among different supply centers, basically
because they are competing with each other. However, the prices are increasing largely due to the
scarcity[ of woodfuel] which has increased the collection distance from the villages and the access
from the roadside." The other reason presented concerned the natural increment in labour cost.
Siddiqui et al. (1993) state that "the marketing of woodfuels in urban areas has received little
attention ...[it is] a sellers' market where effective demand exceed[s] the availability of the supplies".
The same source states that 13.4% of the households in Peshawar City used woodfuels, total
demand for woodfuel was 44,600 tons per annum (household 40,874 tons and commercial sector
3,725 tons), and the low level of income and non-availability of other alternatives were the two
important causes of woodfuel use there. Charcoal was found mostly used for room heating during
cool winter days in government offices, and a small quantity was also used in private and
commercial establishments. Total consumption amounted to only 3,500 tons/year. The retalil price
of fuelwood varied according to species and the charcoal price was fixed at Rs.5.0 per kg
irrespective of quality. Transportation cost accounted for 25% of the retail price of fuelwood in the
market.

Very little information is available about the woodfuel price fluctuations over time at real terms,
although Leach (1987) (in RWEDP 1994) reports an increased woodfuel price in real term by 34%
in 10 major cities of South Asia during the period 1970-1982. The aggregated country specific data
on woodfuel trade, with adjustment for price inflation, is difficult to find. Therefore, the assessment
of both short-and long-term effects of time, variations in seasons and labour supply, etc. on
woodfuel price and volume of trade has become very difficult, if not impossible.

Some major findings of a number of studies are presented below to give a general feeling of the
scale/volume of woodfuel use which may be used to guess-estimate the size of trade in the market:

In Pakistan, 79% of all households (91% in rural and 52% in urban areas) used 29
million tons of fuelwood per year, mostly (81%) for cooking. In rural areas 69% of
woodfuel is collected by users spending about PRs. 2,800/year (US$ 1 = PRs. 25 in
1993) worth of collection time, total value PRs. 19 billion or PRs. 5 billion more than the
market value (av. market price PRs. 0.98/kg). In urban areas 86% of the woodfuel is
purchased which constitutes over 57% of total fuel expenditure (Ouerghi 1993).

In 1992, woodfuel consumption in the residential sector of Cebu City amounted to
43,000 metric tons of fuelwood and 6,900 tons of charcoal. This was equivalent to
220,000 barrels of oil worth US$ 4 million (P 100 million) at 1992 prices (Bensel, et al.
1993).
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Information on woodfuel prices over time is only available for Pakistan, while prices of charcoal are
known also for Myanmar and India. The HESS study in Pakistan gives an overview of the
wholesale and retail price indices using constant 1957 prices and show these two indices
maintaining a more or less constant level until the early seventies, but thereafter the wholesale
price index rises faster than the retail price index, which indicates a narrowing of the retail margin.
Figure 3.

Figure 3: Wholesale and retail price indices.
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The difference between the price paid by traders at the source for the procurement of woodfuels
and the price he/she receives at the market from its sale is the "mark-up". It includes many
variables such as transportation costs, taxes, interest rate for borrowing working capital, loading
and unloading charges, plus all other associated seen and unseen charges. The higher the sum of
all these costs, the lower will be the income to the trader of woodfuels. Therefore, in a competitive
market traders' profit margins depend largely upon their own efficiency of production (larger mark-
ups). The other factors which influence the retail price according to Leach and Gowen (1987)(in
Hulsebosch 1993) are: the cost of competing fuels, the cost of transport , the size of trade, the
quality of the product and the location of the sale. When fuelwood prices become too high
compared to other substitutes, consumers generally tend to switch to more economical sources.
The gross margins earned in Cebu, Philippines by various intermediaries in the woodfuel trade who
produced woodfuels from plantations of Leucaena sp. and/or from mixed species of secondary
forests, ranged from 10% - 15% to the traders (both urban and rural traders), 17% - 20% to the
landowners, 35% to the transporters and 33% - 40% to the fuelwood cutters. In Peshawar, the
gross margin to the wholesalers after they sold fuelwood to retailers was about 12.5%, to the
retailers the gross profit margin was 11-16% of the retail sale price, and to the producer 50% share
of the resource cut at the farmgate. It is also stated that roadside traders usually do better
economicallyhaving the highest mark-up percentage. The consumers of woodfuels are the last in
the marketing channel. They have only a limited bargaining power where the possibility of
switching over to other energy sources is bleak. Factors that influence the woodfuel price are
related to: stumpage fees; over or under pricing of woodfuels, government regulations; market
characteristic (i.e., competition, monopoly), seasonal variations, availability and affordability of
substitutes, cultural influences, etc. which affect the marketing and use of woodfuel (Hulsebosch
1993).

Employment Generation

Many actors are involved in the handling of woodfuels. It is labour intensive both in production and
in distribution to end-users/consumers. Handling of woodfuel involves cutting/gathering,
conversion, transportation, collection, sales (wholesale and retail), etc. The findings of recent
studies indicate that woodfuels contribute considerably to the rural incomes of men and women
who have few alternative sources of income. The World Bank (1992) (in RWEDP 1994) estimated
over 830,000 households employed in woodfuel related activities, from gathering to retailing (i.e.,
536,000 in gathering, 158,000 in charcoal making and selling, 40,000 as rural traders, and 100,000
as urban traders). Trade in woodfuel constituted the main source of income for about 10% of all
rural households, which contributed about 40% of their cash earnings.

Another study of the World Bank in Pakistan showed about 100,000 people involved in the
woodfuel trade, 73% permanently employed and the remaining 27% temporarily employed.
Agrawal (1987) (in RWEDP 1994) estimated not less than 3-4 million people involved in the
woodfuel trade, which was considered the largest source of employment in the energy sector of
India. Poudyal (1986) (in RWEDP 1994) estimated about 6% of the population in Pokhara, Nepal
involved in woodfuel supplies. In most cases, women and children were the main collectors of
woodfuels, primarily for their own use.

Implications of Policy on Woodfuel Flows

APDC/GTZ (1993) identified some common barriers to the dissemination of decentralized energy
options in the developing countries of the Asia-Pacific region. These barriers relate to policy,
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planning, institutions, cost (and pricing mechanism), financing and information. Although these
issues are applicable to the energy sector as a whole, those which significantly affect the wood
energy sub-sector are:

Policy Related

poor appreciation of the significance of energy in rural development; limited fiscal and
financial incentives for decentralized renewable energy systems

a bias towards the expansion of bulk energy supply capacity through development of
centralized systems

weak research and development (R&D) and linkages with its outputs. Among the
planning issues, low level of attention to social and environmental concerns in energy
development

lack of attention to social and environmental costs in technology choice; avoidance of
rural energy systems for the sake of numerical consistency

centralization of the planning process and its poor co-ordination with other relevant
sectors (forestry, agriculture, small-scale industries etc).

Institution Related

the overwhelming influence of centralized energy supply agencies

lack of technical skills and suitable analytical tools to address decentralized rural energy
development

the marginalization of decentralized agencies with low levels of resource and manpower
allocation

insufficient participation of local communities in planning and implementation process.

Similarly, a number of issues related to technology, cost, financing and information that
affect the development of wood energy which need to be addressed to suit local needs and
conditions have been identified in the above studies.
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RWEDP (1991), as a part of the training course in Rapid Rural Appraisal (RRA) in collaboration
with the Khon Kaen University, Thailand tried to analyze the impact of energy and forest sector
policies on wood energy as well as on the increasing uses of non-renewable energy sources in
urban areas in four of its member countries (i.e., Indonesia, Nepal, Philippines and Thailand). The
other issue it tried to analyze was sustainability and sustainable natural resource management in a
subsistence economy and identify its policy implications. With the energy sector, it raised a number
of fundamental questions regarding wood energy policy, such as:

How should the energy sector respond to this important, enduring and valuable
component of the energy system, which has been playing a key role in the economies
and socio-cultural lives of most developing countries?

Should the wood energy sub-sector receive additional support for its efficient,
sustainable and equitable development, rather than be suppressed in favour of the so
called "modern energy"?

Concern was raised about the constraints posed by prevailing policies and regulations on wood
energy development which make this energy system less efficient. Calls were made for further
study of issues such as: how to maximize the benefit per unit of wood and per unit of cost, by
increasing efficiency in acquisition, processing, distribution and consumption of wood energy? How
to utilize all potential sources of wood energy, including those so far unutilized, to substitute for
scarce and expensive energy sources, by discovering, developing and disseminating ways of using
them economically?

Regarding the forestry sector policy, the question of how can we increase wood production for
energy and maintain a steady supply on a sustainable and equitable basis was raised.

And, regarding policy related to socio-economic development, the issue of how to integrate the
acquisition, production, processing, distribution and sale of wood energy into the subsistence
economy so that wood energy increasingly contributes significantly and reliably to the reduction of
poverty and to the amelioration of its dreadful human consequences was addressed. Which in
efect means how can wood energy be made an integral part of development planning for upland
and midland areas, and for other marginal zones where poverty is high and agricultural productivity
is low?

All the above issues (related to wood energy) must be addressed while planning development in
the energy sector. All sectors which directly impinge upon or influence the development of the
wood energy sub-sector must be co-ordinated and their sectoral policies must be integrated to
make them conducive to economic, environmental and social sector development goals of member
countries. If poorly thought out a narrow sectoral development policy could have undesirable
adverse impacts on the national economy/environment. As wood energy is a source of both
income and energy for the poorest of the poor, the human dimensions of the system should not be
neglected while formulating and implementing the energy sector policy and plans (RWEDP 1991).
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2. SESSION 1: PATTERNS OF SUPPLY AND USE OF TRADED
WOODFUELS

2.1. Wood Fuels Study of Woodfuel Flows in Six Urban Areas of the
Philippines

by

FELICISIMAV. ARRIOLA
Non-Conventional Energy Program Development Section
Non-Conventional Energy Division
PNPC Complex, Merritt Road, Fort Bonifacio
Makati City, Philippines

Introduction

Woodfuels are widely used in urban areas of the Philippines. These fuels are supplied from
surrounding rural areas, and are used in the household sector and by a variety of small enterprises
such as bakeries, restaurants and food processing industries. Until recently, not much was known
about the organization and operation of these supply systems. This situation prompted the then
Office of Energy Affairs, Non-Conventional Resources Division (OEA-NCRD), now the Department
of Energy-Non-Conventional Energy Division (DOE-NCED), to commission a series of studies on
the supply systems of six urban areas of the Philippines.

This paper reports the results of this research, which was conducted between August 1989 and
August 1990. The research aimed to determine the sources of traded woodfuels, patterns of
distribution and the consumption market mechanism of distribution from the rural areas to users in
the urban areas and to identify any trading problems.

The service of the University of the Philippines at Los Banos-Forestry Development Center (UPLB-
FDC) was contracted to prepare a methodology and survey instruments for the supply studies.
The UPLB-FDC was also in-charge of conducting the urban supply surveys in Metro Manila.

The survey instruments and methodologies prepared by UPLB-FDC were also used by the various
Affiliated Non-con Energy Centers (ANECS) to conduct a similar study for their respective areas of
coverage. The ANECs are strategically located colleges and universities which act as the technical
extension arm of NCED in the promotion of non-conventional energy systems. Five ANECs were
involved in this study, namely: the Don Mariano Marcos Memorial State University (La Union),
Isabela State University (Isabela), University of San Carlos (Cebu City), Visayas State College of
Agriculture (Tacloban) and Xavier University (Cagayan de Oro). The results of four of these studies
are available and the socio-economic and environmental impact of these supply systems will be
discussed below.
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Three main groups of actors have been investigated, namely:

Fuelwood gatherers and charcoal makers - the former extract the fuels from the rural
environment and the latter convert in to a more convenient form. Most are farmers for
whom fuel gathering is a supplementary means of earning cash income.

Rural traders - those who purchase the fuels from the first group, i.e., fuelwood
gatherers/charcoal makers and in most cases, transport it to the urban areas in either
their own or hired transport.

Urban traders - those who are mostly small retailers who operate shops or market stalls.
They sell wood or charcoal alongside other goods.

These categories are not discrete and the market chains discovered in the studies are not simple.
For example, many rural traders also gather fuel or make charcoal, or some gatherers sell the fuel
directly to urban traders. There can be several stages in the market chain in the city (with large
wholesalers selling to smaller retailers) and so on. Similarly, in some areas, logging and sawmill
residues are an important source of urban fuelwood, linking the supply system to these industries.

Despite these complications, the information collected in the studies permits some clear
conclusions on the following issues:

The main sources of the wood used to supply urban fuel markets, including how these
vary in different regions.

The actual and potential environmental impact of urban fuelwood and charcoal markets.
The economic significance of fuelwood markets for the rural supply areas, including the
numbers of people involved and the contribution the trade makes to their household
income.

The efficiency of the operation of these market systems.

The sustainability of fuelwood and charcoal as urban household fuels, including

preliminary estimates of the scale at which supplies of these fuels can be sustained
without serious environmental implications.

Findings of the Study
The following sections summarize the main results from the four cities, namely: Metro Manila,

Cebu City, Tacloban and Cagayan de Oro. These four areas are representative of different sized
cities and of different resource positions in the regions surrounding them.
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Metro Manila stands out as the primate city of the Philippines and has a very different household
energy economy to other urban areas in the country. Cebu City is located in a region which has
few forest resources left, and is a representative of the more densely-settled regions of the Visayas
and Luzon. Tacloban is a small city in the Eastern Visayas and is close to both densely-settled
areas of Leyte and the substantial forests of Samar. Cagayan de Oro is smaller and is in a region
with more plentiful forest resources.

Cagayan de Oro:

Uses of Traded Fuels

Cagayan de Oro is a city of approximately 430,000 people in Misamis Oriental Province on
northern Mindanao. Total annual fuel consumption in Cagayan de Oro is estimated to be
approximately 82,000 tons of fuelwood and 7,000 tons of charcoal.

The majority of fuelwood resources go to households, urban traders, commercial establishments
such as bakeries, restaurants and eateries. Surprisingly, the majority of the charcoal supply is
intended for industrial use as activated carbon. Households, restaurants, bakeries and other
establishments are also considered as charcoal users.

If the above-mentioned total consumption for fuelwood and charcoal is translated into LPG
demand, simple calculations indicate that a total of US$ 0.73 million or P 21.87 million as foreign
exchange savings will be realized (1989 prices).

Apart from these savings, fuelwood is considered as a source of income for many of the
households. The wood gatherers interviewed collect an average of 4.9 tons per annum, which
would suggest that around 17,000 households gain income from supplying wood to the city's
market.

Almost all of the charcoal produced in this area is coconut shell charcoal and an estimated 70
percent of it is not used as fuel. There are two companies in Cagayan de Oro which purchase coco
charcoal and ship it out for industrial use as activated carbon. This is an important local industry,
providing a regular source of income to a large number of poor households. The supply of coco-
shell is plentiful and this industry does not impact on household fuel availability. The charcoal
makers income from charcoal (including that sold for activated carbon) averages P 11,300 per year
or around US$ 435.00 which is about 50 percent of their cash income (with most of the rest coming
from farming).

Supply of Traded Woodfuels

The wood supplies in Cagayan de Oro come from a variety of sources. Wood from private lands,
including some coconut fronds, makes up 38 percent of the total supply. Government forest land is
the source of 29 percent of the wood, but most of this is residues from logging activities. This
includes tree bark, which is stripped from logs being shipped to sawmills in Cagayan de Oro and
sold by the truck crews to roadside dealers. The rest of the wood from forest areas comes from
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secondary growth in former logging areas. A further 29 percent of this wood sold in Cagayan de
Oro is residue from the city's sawmills, which is sold directly to urban dealers or large consumers
such as restaurants. The remaining 3 percent is driftwood collected from the seashore. As such,
the supply of wood to Cagayan de Oro is strongly tied to the region's logging industry.

The rural traders act as intermediaries between the gatherers and the urban market. Most are
small, dealing with an average of 9.7 tons per year, and many are part-time operations. Although
the picture is complex, most of the transportation is done by the rural traders, who hire jeepneys to
ship the wood to the city, usually a distance of 30 to 45 kilometers. The urban traders are mostly
small stall holders or shopkeepers who sell other household goods, but there are a number of
larger traders who deal in large quantities of wood from the sawmills.

Ipil-ipil, coconut fronds, molave are the dominant wood species in the area.

Cebu:

Uses of Traded Fuels

The island of Cebu is in the central Visayas, in Region VII. It has a population of 2.5 million, 40
percent (1 million) of which live in urban areas. Total urban fuelwood consumption is approximately
180,000 tons per year and charcoal consumption is an additional 15,000 tons per year.

Overall, it appears that the commercial sector accounts for 49 percent of charcoal consumption
and 37 percent of fuelwood consumption in Cebu City. The rest is utilized by the household sector.
The commercial sector is also somewhat less dependent on primary fuelwood than the residential
sector, with certain commercial end-users such as eateries, food vendors, and various industrial
establishments making extensive use of coconut fronds and scrap wood. Aside from households,
charcoal is used primarily by barbecue and lechon vendors, restaurants and bakeries. Much of the
charcoal sold in Cebu is reportedly used for ironing and it is not an important cooking fuel.

With the utilization of these resources, a total of around 43,000 barrels of oil equivalent valued at
US$ 0.73 million or P22 million at 1989 prices will be saved in foreign exchange savings.

The fuelwood gatherers collect an average of 5.9 tons of wood per year, but this varies from over
40 tons to less than 200 kilograms. This suggests that about 30,000 households are engaged in
wood gathering in Cebu. Wood gathering is an important source of income, with earnings
averaging over P3,500 per year or about US$135.00. This is about 40 percent of total cash income
for these households. There are around 2,000 rural wood traders in Cebu City and many of them
employ laborers.
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Charcoal is not widely used in the urban areas of Cebu, with an average household consumption
rate of less than 5 kilograms per month. Charcoal making is a supplementary activity for farmers.
They receive around P5,000 per year or about US$ 417.00 which represents more than 30 percent
of their cash income.

Supply of Traded Fuels

The wood supplying the urban market comes primarily from agricultural areas, with "village
woodlands” (trees on farms and small patches of woodland scattered throughout the agricultural
landscape) providing 66 percent of the total supply. The remaining 34 percent is reported to come
form forest land, meaning that some 60,000 tons of fuelwood is reported to come from forest land
(although this includes vestigial woodland patches outside the main forest area).

The fuelwood gatherers mostly sell to rural traders, who have substantially bigger operations. The
traders transport the wood to the city, where they sell it on to urban traders, wood-using industries
or households. The urban traders sell wood usually in small bundles and usually alongside other
household goods in small shops or market stalls (Figure 1).

Figure 1: Fuelwood Supply System in Cebu City.

Urban Comm/Ind.
Retailer Establishment
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The charcoal makers sell the product to rural traders who have larger enterprises. They usually
pay the transport costs and sell on to small urban traders. The final retailers are small shops and
market stalls.
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Fast-growing varieties like Leucaena leucocephala and Gliricidia sepium account for close to 60
percent of fuelwood (excluding non-woody biomass) and over 70 percent of the charcoal being
sold. Fruit bearing trees such as mango, star apple and tamarind are the second most important
category in terms of woodfuel production accounting for 23 percent of the fuelwood and 14 percent
of the charcoal traded. Naturally-growing shrub and tree species common in patches of secondary
regrowth, including Vitex parviflora, Psidium guajava and Buchanania arborescens, still make- up
16 percent of the fuelwood and 12 percent of the charcoal commercially traded in the city.

Metro Manila:

Uses of Traded Fuels

The fuelwood and charcoal markets of Metro Manila differ from those of other urban areas in a
number of important ways. Firstly, wood and charcoal are not important fuels in the National
Capital Region, supplying less than 10 percent of the energy used for cooking. Secondly, the
distances over which the fuels are transported are far greater than those of other regions of the
country (and include a significant inter-island trade from Mindoro and elsewhere). Thirdly,
commercial alternatives and especially LPG, are more readily available and are cheaper than in
other parts of the country. Finally, the population of Manila is more prosperous and, in many cases,
more cosmopolitan than that of other urban areas. All of these factors mean that the propensity of
Manila's population to use charcoal and fuelwood is much lower than that found in other urban
areas; a fact reflected in the relative unimportance of the capital's market in national and charcoal
demand.

Total fuelwood demand in Metro Manila was estimated to be less than 60,000 tons and charcoal
demand was less than 50,000 tons in 1989. The total quantity of wood used (including that used to
make charcoal) is estimated to be approximately 350,000 tons per year, a quantity which is small
compared to the resources of the regions which supply the city. As such, there is no reason why
existing levels of wood and charcoal cannot continue to be supplied to Manila for as long as a
market exists in the city, although localized impacts of the demand (for example, on mangrove
areas) may need to be addressed.

The majority of the fuelwood supply in Metro Manila goes to industries or commercial
establishments such as bakeries, restaurants, textile factories, etc. Another 21 percent of fuelwood
supply goes to local fuelwood agents or middlemen. The remaining 36 percent is distributed to
wholesalers/retailers and households.

Charcoal supply is distributed among retailers (30 percent), traders (23 percent), households (21
percent), industries (11 percent) and transporters (8 percent). The remaining 7 percent is intended
for non-fuel uses, i.e., for orchids and activated carbon.

Overall, 1989 woodfuel consumption in Metro Manila is equivalent to around 80,000 barrels of ail,
worth an estimated US$ 1.32 million or 40 million at 1989 prices.
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Supply of Traded Woodfuels

Woodfuels supplies in Metro Manila are reported to come from all over Luzon and the surrounding
islands, but southern Luzon (in particular Quezon Province) is one of the most important sources of
supply. The fuelwood gatherers supplying Manila tend to sell larger quantities than those in other
areas. These primary producers sell on to rural traders, who are frequently local actors who in turn
sell on to transporters or urban-based wholesalers.

Within the city, there are a number of stages between the city gate and the final consumer. The

wood gatherers sell fuelwood to the rural traders and then sell on to the transporters (who may be
urban wholesalers as well (Figure 2).

Figure 2: Fuelwood Supply System in Metro Manila.

Fuelwood Gatheret

Higher prices were reported in Mindoro, a province in Luzon. This appears to reflect the premium
price which is paid for large stems of mangrove wood, which, reportedly, supply commercial
consumers such as bakeries and restaurants in Manila. The scale of this trade is unknown, but it is
a cause for concern as the extraction of fuelwood from mangrove areas is a contributing factor to
the rapid deterioration of mangroves found in islands such as Mindoro.

The charcoal supply system is more complex than that of fuelwood. This is because charcoal is
easier to transport. All of the charcoal requirements of the industries are purchased from the rural
traders as well as from urban traders like market retailers and wholesaler-assemblers. Urban
traders avail of the cheap charcoal by buying directly from charcoal makers in Rizal, Batangas and
Quezon. The rural traders deliver the fuel needs of industries and the charcoal supplies sold by the
urban traders. Rural traders come to the provinces of Luzon. In some cases, rural traders resort to
purchasing from middlemen in the person of the wholesaler-assemblers in town because charcoal
makers are located in far-flung areas, often inaccessible by poor roads.
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Figure 3: Charcoal Supply System in Metro Manila.
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Several wood species are utilized as fuelwood in the city. These species include: Dipterocarps or
the premium species; the fast growing species and the lesser-known species.

The premium species come from sawmill wastes and are utilized as fuelwood. Kakawate (Gliricida
sepium) and ipil-ipil (leucaena sp.) are the most notable fuelwood species purchased from
suppliers. The lesser known species such as batino (Alstonia macrophylla), tibig (Ficus nota) and
antipolo (Artocarpus blancoi), among others.

Dead and senile fruit trees are made more utilizable by charcoaling them. Some of the commonly
enumerated fruit tree species were guava (Psidium guajava), tamarind (Tamarindus indicus),
mango (Mangifera indica), duhat (Syzygium cumini) and santol (Sandorium koerjape).

Tacloban:

Uses of Traded Fuels

The 1990 population of Tacloban, the capital of Leyte is estimated to be 170,000. It is one of the
principal towns of the Eastern Visayas and is the administrative center for Region VIII. Total annual
fuelwood consumption in Tacloban is estimated at 61,000 tons, with charcoal consumption
estimated at 5,000 tons.

Households utilize a major share of fuelwood supply in Tacloban City, accounting for 49 percent.
Retailers (36 percent) and commercial establishments such as oil mills (15 percent) have been
identified as consumers of this resource.

Charcoal is utilized mostly by households (60 percent), commercial establishments such as

bakeries and restaurants (17 percent) and retailers (17 percent). The other 9 percent goes to
wholesalers.
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Woodfuel trade is considered an important income source in Tacloban City. The fuelwood
gatherers collect an average of 4.4 tons per year, which would suggest that close to 14,400
households, i.e. 46 percent of the total households, are involved in fuelwood collection to serve
Tacloban's market.

The rural traders are fairly small-scale operators, purchasing an average of 12.8 tons per year.
Fuelwood trading is a secondary activity for all of the traders interviewed, with farming and shop
keeping the principal sources of income for most of them. Almost all the urban traders are small
shopkeepers or stall holders in the market who sell wood as one of a number of household items.

Charcoal is of minimal importance as a household fuel in Tacloban, with an average consumption
of 30 kilograms household per year. This is mostly used for ironing or specialized cooking. There
are considerable quantities of coco-shell charcoal made in this region for export as activated
carbon for industrial use. This is often done by professional charcoal makers, some of whom are
organized into co-operatives. The rural traders, who are again small, part-time dealers sell charcoal
on to urban traders (who are again small shopkeepers). Overall, the charcoal market of Tacloban is
so confined that the number of actors involved is small and the impact on the region's wood
resources is minimal.

Using 1989 prices, foreign exchange savings generated from the consumption of these woodfuels
amount to US$ 0.24 (P7.36 million) or 14,700 barrels of oil.

Supply of Traded Woodfuels

The supply of fuelwood in Tacloban City principally comes from two municipalities in Samar,
namely Basey and Sta. Rita, and two municipalities in Leyte, namely Babatngon and San Miguel.
Fuelwood coming from Samar is brought to Tacloban either by boat or by public utility vehicles via
the San Juanico Bridge. On the other hand, fuelwood from the two municipalities of Leyte is
brought to Tacloban through public utility vehicles only.

Fuelwood from these four sources is collected from family woodlots(47 percent), land belonging to
landlords (26 percent), nearby public forests (21 percent), and mangrove areas (6 percent). Few of
the respondents interviewed reported collecting mangrove wood, but field observations in
Tacloban's markets found quantities of mangrove wood for sale and the remaining mangrove
areas of both Leyte and Samar appear to be an important source of fuel for the urban market.

Figure 4, indicates the flow of fuelwood from the gatherers to the users. Fuelwood gatherers sell
the bulk of the fuelwood collected to the transporters, households in the locality, and rural traders in
the locality. However, some fuelwood gatherers sell fuelwood directly to urban traders, bakeries
and oil mill in Tacloban City.

Transporters sell their purchased fuelwood only to urban traders in Tacloban City. Rural traders, on
the other hand, sell the fuelwood purchased to urban traders, bakeries restaurants, and oil mills in
Tacloban City.

Urban traders then sell the purchased fuelwood to households, bakeries and restaurants in
Tacloban City. The end users of fuelwood are the household bakeries, restaurants and oil mills in
Tacloban City.
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Figure 4: Fuelwood Supply System in Tacloban City.

Transporterg Households

Households

Bakeries

Fuelwood
Gatherer

Urban traders

Restaurants

Rural traders

Oil mills

The flow of coco-shell charcoal from the makers to the users is summarized in Figure 5. Coco-shell
charcoal makers sell their charcoal to rural traders. Some of these rural traders also produce their
own coco-shell charcoal. The rural traders then sell their coco-shell charcoal to urban
traders/retailers and wholesalers in Tacloban City. However, some rural traders sell charcoal
directly to households, bakeries and restaurants. Urban traders/ wholesalers sell their purchased
coco-shell charcoal to households and bakeries.
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Figure 5: Coco-Shell Charcoal Supply System of Tacloban City.
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Wholesalers sell their coco-shell charcoal directly to activated carbon processing companies
outside Leyte. The ultimate users of coco-shell charcoal are bakeries, households, restaurants and
activated carbon industries.

There are two supply systems for charcoal in Tacloban City. This is because there are two types of
charcoal supplied namely, coco-shell charcoal and wood charcoal.

The wood charcoal supply system is much simpler. Wood charcoal makers sell their wood charcoal
directly to urban traders and restaurants in Tacloban City. The urban traders then sell their wood
charcoal to households, roasted chicken stands and some restaurants.

Woodfuel Supply Systems:

Summary

The foregoing sections set out the main findings from four of the detailed market studies
undertaken by the NCED in cooperation with the different ANECs. The results of these surveys,
along with some preliminary findings from two other study areas, permit us to identify a series of
important conclusions concerning commercial woodfuel supply and demand in the Philippines.
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Sources of Fuelwood Supply

The sources of wood used to supply these markets vary greatly from one region to another.
Government forests are an important source of these materials, but there are a number of other
sources and the impact of these markets on the forest resources is less severe than expected at
the outset of the study.

Residues from logging and sawmills are important sources of fuel in areas where these activities
continue to operate, representing an efficient and economic use of a resource which would
otherwise be wasted. There is undoubtedly scope for increasing these flows if production continues
at current levels. Essential to this is the legitimization of this trade and the removal of bureaucratic
restrictions on the use of logging wastes. Also, active intervention and provision of incentives or
improvement of market infrastructures may also be worth considering. Finally, greater use of
logging waste in remote sites to make charcoal and improvements in the efficiency of charcoal
production should be encouraged. If logging activities cease, there will be a need to develop
alternative sources which can be managed on a sustainable basis in regions which use logging
residues.

Village woodlands in agricultural areas (including the mixed extensive farming areas on designated
forest land in the uplands) are an important source of fuel in most regions. This provides a source
of income for farming families and is intensively managed in some cases. However, little is known
of village or farm woodfuel management practices in upland areas.

Environmental Impact

There is little evidence from the survey to suggest that these resources are under significant
pressure, but they play a vital role in the household economy of rural areas and there are some
indications that the management of these areas could be significantly improved. The model of
community management being introduced into designated forest land has some potential for these
areas in A&D land. A prerequisite for this is the clarification of the tenure status in these areas in
favor of farmers.

Both upland forests and mangrove woodlands are sources of urban fuelwood in many areas. The
extraction of wood resources for commercial fuel markets does give some cause for concern in
regions which are less well-endowed with forest resources. The mangroves are more accessible
especially by boat and provide wood which is considered to be excellent for fuel, in particular for
informal sector commercial fuelwood users such as bakeries.

Mangroves are degrading rapidly and urgent action to protect them is needed. Action to mitigate

the effects of fuelwood extraction is part of this wider need for better management of the mangrove
resources, and should be approached from this perspective.
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Economic Significance

The fuelwood and charcoal supply industries are extremely important sources of income for many
rural households. The supply studies provide data on the amount of wood gathered and charcoal
produced by individual households. This information has been combined with estimates of national
urban fuelwood and charcoal demand to estimate the number of households engaged in wood
gathering, charcoal making and wood and charcoal trading in rural areas. It is estimated that
536,000 households are engaged in gathering and selling wood, 158,000 households make and
sell charcoal (this does not include those households who make coco-shell charcoal for activated
carbon, a major rural industry in some areas) and 40,000 households act as traders in rural areas.
An estimated additional 100,000 households are urban traders. Almost all of these households
have other main occupations. In rural areas this is mainly farming and the traders are mainly
shopkeepers or market stall operators selling wood and charcoal as part of a range of goods.

As such, close to 10 percent of all rural households receive income from selling wood or charcoal.
The survey found that the urban-fuel markets provided an average of 40 percent of the cash
income for these households. Many were poor households with few alternative sources of off-farm
income, and for them the urban fuel trade is a vital component of their household economy.

Efficiency of Operation

Wood and charcoal markets operate totally outside the formal regulatory mechanism of the state.
They are a classic informal sector activity--a characteristic which is reinforced by the formal
illegality of much of the industry. The supply studies indicate that they operate efficiently to link
fuelwood resources with urban markets, and do so without utilizing significant quantities of capital.
The lack of price variation indicates that supply systems appear to be flexible and responsive to
consumer demand. Informal markets such as these expand or contract according to the level of
demand for the fuels, and in particular are able to increase supplies to make up for any potential
shortfall in the availability of non-biomass alternatives. This is particularly true for urban areas
outside Metro Manila where wood and charcoal are still the main fuels and the market structures
are more fully developed. These actual and potential roles need to be recognized and action taken
to legitimize and encourage the wood and charcoal markets in areas where they do not have an
adverse environmental impact.

Sustainability of Fuelwood and Charcoal

The analysis of the biomass situation of the Philippines indicates that the overall national picture for
these fuels is extremely favourable and there is no immediate cause for concern about widespread
woodfuel shortages for the household sector. There is, however, clear evidence of poor
management and possible over-exploitation of mangrove and upland resources in some areas.

As determined by this study, woodland plots in agricultural areas are a vital energy resource but

little is known about the efficiency of their management or how management can be improved. The
basis for these improvements will be through some form of community-based venture with
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the specific techniques used varying from place to place. An investigation of the management of
woodland plots should be an explicit focus of these studies. In general, numerous ways the
government could assist farmers to better manage the resource base include: providing training
and extension to farmers, establishing improved seed supply sources, giving farmers long term
leases or tenure, introducing them to improved tools and possibly increasing their monetary
reward.

All of these interventions will therefore require detailed study and co-ordination between the
agencies responsible for the management and use of the renewable resource base, namely the
Department of Environment and Natural Resources, the Department of Agriculture and the
Department of Energy.
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2.2. Woodfuels Trade and Marketing in Pakistan

by

ZAMIR AHMED
Energy Wing, Planning & Development Division
Ministry of Planning and Development
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Islamabad

Introduction

As the development transition takes place, energy planners often strive to ensure that supplies of
energy keep pace with the rapid increase in demand. The household sector is a very important
component of the energy consumption matrix in Pakistan, yet, until recently, littte was known about
the energy-use patterns of the household sector, particularly relating to biomass fuels, and this
hindered the development of a comprehensive strategy capable of fully addressing the issue of
sustainability of the resources. The realization of the importance of the household energy sector
led the Energy Wing of the Government of Pakistan to undertake the Household Energy Strategy
Study (HESS) with the support of the UNDP/World Bank. The main objective of the HESS project
was to estimate, analyze, and understand the role of the household energy sector in Pakistan so
as to formulate a strategy for the sustainable growth of energy resources.

The findings of the HESS project also underlined the importance of fuels consumed by households
in the overall energy balance of Pakistan. According to HESS demand estimates, Pakistan's
household sector consumed about 20 million tonnes of oil equivalent (MTOE) out of 38 MTOE in
1991, or about 52% of the total energy consumed by the country, thus emerging as the single
largest energy-using sector of the economy. Within the household sector, nearly 86% (17.8 MTOE)
of energy is comprised of biomass fuels (predominantly woodfuels) which is 46% of the total
national consumption. Given that the fuel mix of the household sector is dominated by woodfuels, it
is generally believed that this heavy consumption of woodfuels by the household sector is the
major cause of deforestation in Pakistan. Overall wood consumption, including that of other
consumers besides the household sector, stand at 32.4 million tons. According to HESS supply
estimates, with total standing wood stock of 210.7 million tons, the annual wood productivity is
about 22.7 million tons, to which the country’s forests contribute only a small share. Although there
is a gap of about 10 million tons which raises the question of sustainability of wood sources it does
not provide ground for supporting the prevailing general notion of "deforestation”. In fact, according
to HESS findings most of the demand is met by wood obtained from private farmlands, so the so-
called "pressure on forests" could never have arisen from this activity in the first. Moreover, the real
prices of woodfuel over the years have been quite stable and do not reflect any scarcity of
woodfuels as such.
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Furthermore, the HESS woodfuel market survey provides, firstly, an important link between the
findings of demand and supply surveys and, secondly, a framework that helps explain the stability
of fuelwood prices and thus wood scarcity. Although it does not solve the riddle of the gap and
sustainability it clears the smoke screen created by the general notion of woodfuel collection
causing "deforestation”. According to the HESS market survey, the woodfuel markets operate
under highly competitive conditions with mainly retail outlets which obtain most of their supplies
from nearby farmlands (with the exception of Balochistan province) and thus are able to meet the
demand. Most of the traded woodfuel comes from private farms constituting a substantial earnings
for farmers. It also constitutes an important activity for the transport sector as the woodfuel
transport effect is believed to exceed 100 million ton-kilometers per year.

This paper, in the light of the HESS findings, presents, in the next four sections, information on
almost all aspects of woodfuels including demand of woodfuels, quality of wood used, the main
consumers, consumption patterns, the supply picture, and, more importantly, the structure of
woodfuel markets, the question of sustainability and, last but not the least, suitable policies and
strategies in order to address the future of woodfuels.

Uses of Traded Woodfuels

Consumption Level

Out of the total amount of fuel consumed by households (20.7 MTOE), nearly 54% consists of
woodfuels. Total fuel wood consumption by households stands at 29.4 million tons per year. About
32.4 million tons of wood were consumed in Pakistan in 1991 including other sectors as well. The
household sector consumed about 90% of this amount as fuel. A rough estimate based on
household responses showed that this sector consumed 12.4 million tons of round wood and 17
million tons of small twigs and bushes and an additional 3 million tons of industrial wood (round
wood for timber, poles etc). As much as 60% of the wood consumed by the household sector was
collected. A large proportion of the collected fuelwood is made up of small twigs and shrubs. The
traded woodfuel amounted to about 12.4 million tons in 1991-92 which represents only 41% of the
total fuelwood consumed in Pakistan in that period. However, woodfuel trade plays an important
role in the economy by generating considerable employment opportunities. Table 1 below provides
details about total consumption by households and its break-down into purchased share and
collected share.

It can be observed that the largest proportion of the total amount of woodfuel consumed by
households is supplied from collection rather than from purchases. The purchased wood (or
traded wood) constitutes only about 41% of total woodfuel consumption. About 79% (91% Rural,
52% Urban) of the households use firewood with an average of 2,324 kg/year/household. In rural
areas much of the fuelwood is collected and in urban areas purchasing dominates. In urban areas
the number of fuelwood users declines as income levels rise and households switch to modern
fuels.
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Table 1:

Collected and Purchased Fuelwood Consumption in Urban and Rural
Households in Pakistan.

Proportion of Average Total Proportion Average Total consum-
woodfuel consumption consu- of woodfuel consumption ption /000 tons
from kglyear mption from kglyear
collection (1) | accounted for by | /000 tons purchases | accounted for by
collection 1) purchases
URBAN 14.1 1,841 655 85.9 1,848 4,119
RURAL 65.7 2,581 17,000 34.3 2,187 7,555
TOTAL 55.0 2,547 17,655 45.0 2,042 11,674

(1) for woodfuel users

Quality of Firewood

Households which purchase firewood generally use better quality wood than those which rely on
collection for their needs. Marketed fuelwood is normally round wood which mostly is obtained
through harvesting the whole tree, and not through lopping branches or through harvesting of
shrubs. Households collecting to meet their needs for firewood most often report using leaves,
twigs, shrubs and sometimes even roots. However, this should not necessarily be taken as an
indicator of a scarcity of better quality wood. A number of factors may explain why stem wood is
not collected. Firstly, because stem wood has a higher financial value, it is more likely to be sold,
possibly by the same people who prefer to collect lower quality wood for themselves. In other
words, it may be that the benefits of selling stem wood outweigh the value assigned to the labor
time of collectors. Secondly, since the majority of firewood collectors mainly rely upon human
transportation, the collection of stem wood may be precluded since it is too heavy to carry in single
headloads. Finally, collectors often will not have the tools required to cut large tree stems and so
the resources are simply not available to them.

Major End-Uses

Firewood used in traditional fireplaces generally serves multiple end-uses simultaneously (for
example: cooking, water heating and space heating). Thus it is not possible to quantify accurately
the proportion of firewood used for each end-use. Nevertheless, the HESS survey did attempt to
get some indication of the relative requirements of each end-use. Households were asked to
indicate the end-use for which they used firewood. Major end-uses with their shares in
consumption are given below in Table 2.
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Table 2: Firewood end-uses.

Consumption (kg/h.hold/day) Share of total consumption
Cooking, Space & Water Heating 8.6 20.6%
Cooking & Space Heating 6.9 3.5%
Cooking & Water Heating 5.9 19.8%
Cooking Only 6.0 54.5%
Water Heating Only 3.1 0.2%
Space Heating Only 6.9 0.6%
Other 4.3 0.8%
Total: 6.4 100%

Households were asked to indicate the end-uses for which they used fuelwood. Using these
results, rough estimates of the share of each end-use was deduced. Cooking is the major
consumer of fuelwood followed by two smaller end-uses (space and water heating) which accounts
for an equal amount of wood. Other end-uses account for a small fraction of fuelwood use.

Consumption Pattern

Patterns of woodfuel consumption have an important bearing not only on the energy sector, but
also on wider development issues and on questions of environmental sustainability. There is
conflicting evidence about the impacts of woodfuel use on the environment in Pakistan. On the one
hand, it is feared that the present heavy reliance on woodfuels is not sustainable and that firewood
may be becoming scarce in some areas, causing hardship particularly to subsistence households.
The widespread use of inferior fuels such as dung and crop residues is cited as evidence of this.
On the other hand, the relative stability of woodfuel prices over the past decades may indicate that
the level of supply has been satisfactory.

The analysis of the demand survey confirmed that fuelwood is a major source of energy in the
household sector. Its use is widespread in rural and urban areas, across provinces and across
agro-ecological zones. The results revealed that 79% of all household use fuelwood and consume
about 29 million tons per year. In rural areas 91% of the households use this fuel and consume an
average of 6.7 kg/day; whereas in urban areas 52% of household are fuelwood users and burn an
average of 5 kg/day. 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.

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. Households
that have 16 or more members consume 2.17 times more than those having less than 5 members.
As expected, the per capita consumption of large households is much lower than that of small
households i.e. 198 kg/year and 568 kg, respectively, making a ratio of 0.35 compared to the
above mentioned 2.17. A larger household size also leads to a substantially larger economic
contribution from its large number of earners.
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Rural and urban households have completely different woodfuel consumption patterns as well as
different driving factors. It clearly indicates that the fuelwood transition is driven by urbanization and
that income plays an important role only in urban areas. 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 house about
half of the urban population, use firewood and their average consumption is almost 30% lower than
consumption of households living in smaller cities.

In rural areas, where about 84% of the fuelwood is consumed, the level of consumption 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. A closer analysis of consumption patterns
helped to develop an understanding of why consumption levels in rural areas are not sensitive to
income. The database revealed that most of the fuelwood is collected (69% of the total amount
consumed) and therefore considered financially free. However, in urban areas over 86% of the
fuelwood is purchased which constitutes a direct financial burden. This makes urban households
more sensitive to relative prices and inter-fuel substitution as their income changes. Fuelwood
collection is widely practised in rural areas where households satisfy over 69% of their needs
through collection. This activity is of course time consuming as rural households spent on the
average 699 person-hours per year. If this labor is valued, it would cost a rural 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 (in 1991).

It is clear that the city size and the income level are the major driving factors of woodfuel transition.
In rural areas, where almost all households use fuelwood, the consumption patterns are not
affected by the income level. They are rather linked to the availability of alternative fuels and woody
biomass resources on the one hand and the availability of free labor to collect fuelwood on the
other. The four provinces display different consumption patterns reflecting the influence of their
respective agro-ecological conditions.

Prices and Expenditure Patterns

The average market price of firewood was Rs.0.98/kg in 1991 with a variation of about 27%
between the highest and lowest recorded figures in 7 major cities. In terms of delivered energy for
cooking, firewood is a relatively expensive fuel at Rs.0.47/MJ, comparable to kerosene at
Rs.0.48/MJ, and more expensive than dung cakes and crop residues at Rs.0.37/MJ and
Rs.0.36/MJ, respectively. Of course, in comparison to modern fuels there are little or no equipment
costs for using biofuels. Real firewood prices in Pakistan have remained relatively stable in recent
years. Furthermore, there has been a relatively small spatial variation in the recorded prices among
the different major cities in Pakistan.

Although firewood use is common, the average total household expenditure of firewood using
households in 1991 (Rs,31,147) was still much lower that of electricity using household
(Rs.38,599/year), or of natural ga