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Wood energy: the way ahead
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Several years ago, the energy sector
initiated a “silent revolution” as a
result of deregulation and liberali-

zation policies enacted in most countries,
followed more recently by reforms directed
towards environmental protection and pov-
erty reduction. Large public utilities have
been fragmented and privatized. New
smaller energy projects and initiatives have
been undertaken making use of local ex-
pertise, labour, facilities and infrastruc-
tures, and resources (such as by-products)
which previously went unused. This “revo-
lution” has opened new opportunities for
the development of renewable energy in
general and wood energy in particular.
Thus the panorama has changed in the two
decades since Unasylva last dedicated an
issue (No. 133, 1981) to fuelwood aspects
and issues.

The changes have not been restricted
to developing countries (such as Brazil,
which pioneered the development of
bioenergy as a local energy solution).
Industrialized countries such as Austria,
Canada, Finland, Germany, the Nether-
lands, Sweden and the United States have
also adopted new energy policies with
an increased utilization of wood energy
within their “energy mix”.

Unfortunately, most of the old prob-
lems associated with wood energy – re-
lated to production and management of
resources for fuelwood and charcoal and
their use by the poorest people, with
lengthy time and distance involved in
fuelwood collection – still remain to be
overcome. Similarly, the main concerns
of public and private organizations in-
volved in this field have not changed:
insufficient management of woodfuel
supply sources; the informal trade of
fuelwood and charcoal; the inefficient
conversion of fuelwood by households
and small cottage industries, leading to
pollution and health problems; as well
as gender issues and policy matters – just
to mention a few.

In addition, new problems regarding
the industrial use of woodfuels are
emerging as a result of new energy, en-
vironmental and forest policies devel-
oped to promote wider use of wood (and
other biomass) for energy production.
For instance, national capabilities for
promoting and regulating wood energy
systems are still weak in most places;
social and economic concerns have been
raised in many areas about the use of
wood as fuel and its competition with
other uses; international trade of
woodfuels (including new liquid
biofuels) is increasing in many parts of
the world (see the short article by A. Faaij,
p. 28) even though standards for its com-
mercialization are not yet in place; and
new technology is being developed but
its transfer to the main users remains a
great challenge for policy- and decision-
makers.

Wood energy is gradually penetrating
the new energy markets of industrial-
ized countries as a clean and locally
available source of energy. Meanwhile,
in developing countries wood-based
fuels remain the dominant source of
energy for over 2billion poor people. In
these countries, woodfuels not only are
vital to the nutrition of rural and urban
households, but are also often essential
in food processing industries for bak-
ing, brewing, smoking, curing and elec-
tricity production.

Analysis of different energy scenarios
for both developed and developing coun-
tries (FAO, 1998; IEA, 2002) indicates
that the demand for woodfuels will re-
main strong for many years to come. This
is true even though the share of
woodfuels in total energy demand is
expected to decrease, as most develop-
ing countries have adopted energy poli-
cies aimed to promote use of other en-
ergy options by households, such as
liquefied petroleum gas (LPG), bottled
gas and kerosene. Moreover, the reduc-
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tion in woodfuel’s share of energy con-
sumption in developing countries is be-
ing largely compensated by the increased
use of woodfuels for industrial energy
(heat and power) in many developed
countries as a result of environmental
concerns.

It is expected that advances in knowl-
edge and technology coupled with new
policies will eventually contribute to
more sustainable and cost-effective
wood energy systems1  and to poverty
alleviation, especially in poor areas of
developing countries where a large wood
energy potential remains untapped or
where trees can be planted.

OVERVIEW OF THE CURRENT
WOOD ENERGY SITUATION
Filling information gaps
Existing information is too limited for a
comprehensive analysis of the wood en-
ergy situation. Because of the decentral-
ized nature of wood energy systems and
inadequate national capabilities, energy
and forestry statistics seldom include the
same level of detail about woodfuel con-
sumption as about other conventional
energy sources, or about forest products.
Moreover, the lack of uniform terminol-
ogy, definitions, units and conversion
factors makes it difficult to aggregate
and compare the data that do exist.

FAO, through its Wood Energy Pro-
gramme, together with many other or-
ganizations and with the financial sup-
port of the European Community
(EC)-FAO Partnership Programme “Sus-
tainable Forest Management Programme
in African ACP Countries”, has been
working for several years to help improve
national capabilities and update and up-
grade wood energy information systems
at the national and international levels.

As a result of this process, a Unified
Wood Energy Terminology has been cre-
ated to facilitate data exchange between
the major national and international or-
ganizations (see Box by D. Thrän, p. 10).
A Guide for woodfuel surveys is being
distributed; and existing and new data
from different sources such as FAOSTAT
(FAO’s statistical database), the United
Nations Energy Yearbook and the series
of FAO regional studies “Wood Energy
Today for Tomorrow” are being collected
and collated within a database, the Wood
Energy Information System (WEIS).

Woodfuel statistics in WEIS differ from
those in FAOSTAT in that they include
statistics for black liquor, a by-product
derived from pulp and paper making and
used to generate energy for these indus-
tries. Black liquor generates a great
amount of energy, and its inclusion in the
database is important for estimating the
contribution of woodfuel to total energy.
However, the FAOSTAT forest product
statistics do not include it because, as it
is a derivative of other wood products, its
inclusion would lead to double counting.

The woodfuel statistics in FAOSTAT
have recently been revised, with a new
method used to produce estimates for
those countries that have not provided

In developing countries
wood-based fuel

remains a dominant
source of energy; piles

of wood scraps fuel this
boiler for electricity

production, Honduras

Wood energy is
gradually penetrating
new energy markets of
industrialized countries
as a clean and locally
available source of
energy – shown, wood
pellet production in the
Netherlands

1 Wood energy systems consist of all the steps
(unit processes and operations) involved in the
production, preparation, transportation,
marketing, trade and utilization of woodfuels for
their conversion into energy.
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national data (see article by A. Whiteman,
J. Broadhead and J. Bahdon, p. 41). The
new statistics suggest that global
woodfuel consumption is somewhat
higher than was previously thought, but
that growth trends in woodfuel use may
be lower than was previously thought.

How much of the world’s energy supply
comes from wood?
In global terms, woodfuels represent about
7 percent of the world’s total primary
energy consumption. Most woodfuel use
(76 percent) is in developing countries,
where about 77 percent of the world’s
population lives. About 44 percent of to-
tal woodfuel consumption is in Asian
countries (Figure 1).

In the developing countries, wood en-
ergy represents approximately 15 percent
of total primary energy consumption,
although this figure conceals differences
at the subregional and national levels
(Figure 2). For example, in 34 countries
in these regions woodfuels provide more
than 70 percent of energy, and in 13coun-
tries they provide 90 percent or more.

In developed countries woodfuels rep-
resent only 2 percent of total energy con-
sumption (approximately 5400 peta -
joules [PJ] [1 PJ = 1015 joules, equivalent
to the energy produced from 100000m 3

of wood]). This contribution rises to 14
percent if other biofuels are considered,
however, thus reaching a share similar to
that of other conventional energy sources
such as coal, gas and electricity (FAO,
2002; IEA, 1997).

Wood energy contributions in devel-
oped countries also vary considerably
from country to country. In Europe, for
instance, the United Kingdom, Belgium
and Germany make relatively little use
of woodfuels, while in Finland, Sweden
and Austria, wood energy provides 18,
16 and 12 percent of the demand, respec-

tively (FAO, 1997a). Since 1990 France
has been the largest consumer of wood
for energy within the European Union
(EU) at 370 PJ, but because of the mag-
nitude of the country’s total energy de-
mand, woodfuel use in France represents
only 4 percent of the total energy sup-
plies. Germany is also an important wood

1
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Source: FAO’s Wood Energy Information System.
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energy consumer, at 184 PJ, although
wood energy supplies only a meagre 1.2
percent of the national primary energy
used. In many countries, especially those
of the former Soviet Union, there is vir-
tually no information on wood energy.

How much wood is used for energy?
Approximately 60 percent of the world’s
total wood removals from forests and
trees outside forests are used for energy
purposes. In other words, woodfuel is
one of the main products of forests and
trees. While only 30 percent of the wood
produced in developed countries is used
for energy (33 percent in Europe and 29
percent in North America), in develop-
ing countries that amount reaches 80 per-
cent. In Africa, Asia and Latin America
woodfuels account for 89, 81 and 66 per-
cent, respectively, of total wood con-
sumption (Figure 3).

At the country level, the share of
woodfuels within total wood consumption

ranges from only 22 percent in Malaysia
(which is in line with European countries)
to 98 percent in Bangladesh, Cambodia,
Nepal and Pakistan (FAO, 1997b).

Unfortunately, the paucity of woodfuel
data already referred to makes it hard to
assess the reliability of these figures and
hampers the proper understanding of the
contribution of wood energy in relation
to energy from other sources. Incomplete
and misleading national energy statistics
result in distorted national, regional and
international energy scenarios. Hence the
importance of continued assistance to
help countries improve their national
wood energy information systems.

TOWARDS SUSTAINABLE WOOD
ENERGY SYSTEMS
Are wood energy systems
environmentally sustainable?
At any given location there are many
different sources of woodfuels. They can
be collected from dead trees, prunings

and other woody wastes collected from
forests, woodlands and trees in farming
lands. In many areas, a substantial
amount of woodfuels originates from the
biomass produced by land clearing op-
erations when forests and woodlands are
transformed into agricultural farms.
Considerable amounts of woodfuels are
also obtained from trees planted on
marginal and farming lands through
agroforestry schemes (FAO, 1996).

However, in places with intensive utili-
zation of woodfuels, for example around
large urban centres and in zones with a
high concentration of commercial activi-
ties like brick-making, lime burning and
sugar production, pressure on fuelwood
supply sources can be heavy, with conse-
quent deforestation and/or devegetation.
Such areas face fuelwood and charcoal
shortages and depletion of wood stocks.
Although fuelwood utilization for house-
hold cooking does not generally seem to
face supply constraints, especially in ru-
ral areas, there are places in Haiti, the
Andean highlands and the Sahelian coun-
tries, and around large cities such as the
capitals of the Sudan, Senegal, Sierra
Leone and Honduras, where there is clear
and worrying pressure on forest re-
sources. Therefore, generalizations about
the sustainability of woodfuel use at the
local level cannot be made without care-
ful analysis in the field.

Dynamics of wood energy systems
Area-based woodfuel flow studies car-
ried out by FAO and other international
organizations in countries such as Bra-
zil, the Philippines, Pakistan, Mexico
and Honduras have supplied essential
information contributing to the under-

3
Woodfuel versus timber
consumption

Afric
a

Oceania
Asia

Latin America and

the Caribbean Europe

Form
er U

SSR

North
 America

Oceania

100

80

60

40

20

0

TimberWoodfuels

Source: FAO’s Wood Energy Information System.

%

Developing countries Developed countries



Unasylva 211, Vol. 53, 2002

7

The “fuelwood crisis”
that never happened

“dead” wood, dry branches and twigs. A
large volume of fuelwood is produced from
trees planted with agricultural crops
(agroforestry), fruit orchards, village
woodlots, land around homes and commu-
nity buildings (e.g. home gardens) and public
lands (e.g. along roads, canals and rivers)
(see Figure). In addition to trees, other
woody plants, shrubs and bushes are also
harvested for fuelwood.

Other important sources of fuelwood in-
clude residues of wood harvesting and
processing activities and wood recovered
from urban dumps and construction activi-
ties – particularly important sources for
urban users. In addition, a significant vol-
ume of fuelwood and charcoal is obtained
through use of by-products from clear-
cutting operations to convert forests to
croplands, shifting cultivation, plantations
or other land uses.

Nevertheless, ensuring a sustainable
woodfuel supply for the poorest people of

the Third World remains a serious prob-
lem. For instance, more attention should
be given today to the rising charcoal con-
sumption associated with urbanization
processes (see article by P. Girard, p. 30),
as current charcoal making practices and
techniques result in high pressure on forest
and woodland resources. Fuelwood collec-
tion is also known to be a cause of defor-
estation around major cities and especially
near refugee camps.

In general, the problems of fuelwood have
to be considered “part and parcel” of the
problem of poverty. All the efforts carried
out so far to improve the wood energy situ-
ation in developing countries through de-
velopment of fuelwood resources, dissemi-
nation of improved stoves and enhancement
of national and international capabilities
are merely a drop in the ocean in relation to
the magnitude and importance of the prob-
lems to be solved.

Woodfuel supply by
type of land, Viet Nam

Source: Data from FAO’s Regional Wood Energy Development Programme
for Asia (www.rwedp.org).
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During the “oil crisis” of the early 1980s,
when the United Nations Conference on New
and Renewable Sources of Energy took place
(Nairobi, 1981), many international organi-
zations were anxious to draw attention to
another potential energy crisis: the
“fuelwood crisis” affecting the daily energy
supplies of approximately half of the world’s
population, most of them poor people in the
Third World. Many studies estimated that
fuelwood consumption patterns could not
be sustained by existing supply sources and
forecast serious fuelwood scarcity problems
in the years to come (e.g. FAO, 1983). Sev-
eral factors contributed to this perception:
high oil prices, rapid population growth,
deforestation of large amount of forests and
scarce access to other sources of energy.

As a consequence of these assumptions,
the use of fuelwood and charcoal was be-
lieved to be an irreparable cause of de-
forestation around urban and peri-urban
areas, especially in fragile areas, notably in
the Sahelian countries. The use of wood
energy was thus considered a catalyst in a
vicious circle of poverty and natural re-
sources degradation.

However, this “fuelwood crisis” never hap-
pened: the alarming woodfuel deficit situa-
tion predicted for many developing coun-
tries in the 1980s did not occur. The
predictions were later understood to be the
outcome of a limited and erroneous under-
standing of the dynamics of wood energy sys-
tems. At fault in particular was the assump-
tion that forest resources were the main
supply sources of fuelwood and charcoal.

Studies carried out by FAO after the Nai-
robi Conference showed that woodfuel ma-
terials are obtained from many supply
sources, not only from forest lands. They
showed how people (especially women and
children) gather their fuelwood mainly from
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Woodfuel Integrated Supply/Demand
Overview Mapping (WISDOM), a spa-
tially explicit method using geographic
information system (GIS) technology for
the representation and visualization of
woodfuel consumption and production
areas (see article by R. Drigo, O.R. Masera
and M.A. Trossero, p. 36). WISDOM is
expected to help in wood energy planning
and policy development and in identify-
ing priority areas of woodfuel shortage or
of untapped wood energy potential.

ECONOMIC ROLE OF WOOD
ENERGY SYSTEMS
Energy is both an engine of development
and a source of many of today’s eco-
nomic and environmental problems.
Access to affordable energy is essential
to keep economies running. It is key to
enhancing the productivity of industrial
and commercial activities in urban as
well as rural areas. Development ben-
efits associated with renewable energy
include the generation of rural jobs, ur-
ban and rural public health improve-
ments and local self-reliance (G-8 Re-
newable Energy Task Force, 2001).

The economic value of woodfuels can
be high. FAO estimated the value of the
woodfuels consumed in 15 Asian coun-
tries, based on average calorific values
and market prices for fuelwood and char-
coal, to be the equivalent of US$29 billion
per year (FAO, 1996). In Thailand in the
mid-1990s, woodfuels contributed 30
percent of the total energy supply, with a
value of approximately US$2 billion,
which was more than 50 percent of the

4
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standing of the underlying dynamics of
wood energy systems.

Figure 4 shows a typical area-based
wood flow for energy and non-energy
uses, with woodfuel types derived from
different forest and non-forest supply
sources (including trees outside forests,
such as those planted under agroforestry
and community tree-planting schemes).
As shown, by-products of forest indus-
tries (sawmills, particle board plants,
etc.) often constitute an important source
of woodfuel, particularly in developed
countries.

Black liquor deserves special mention
for the amount of energy it generates.
The pulp and paper industries have so
improved their energy efficiency and
productivity that they generate electric-
ity surpluses which can be sold to the
public grid. This is another locally avail-
able, environmentally friendly and cost-
effective wood-based energy source.

Unfortunately, data for area-based
woodfuel flow analyses are not often
available and their collection is expen-
sive and requires skilled personnel. For
this reason, FAO has developed
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total energy import bill for 1994. A simi-
lar evaluation covering 15 European
countries (FAO, 1997a) estimated that
wood energy accounted for roughly
e4billion.

Growing trees and collecting and mar-
keting woodfuels are labour-intensive
activities (FAO, 2001). Studies based
on a large household survey carried out
by the United Nations Development
Programme (UNDP)/World Bank En-
ergy Sector Management Assistance
Programme (ESMAP) found that
fuelwood and charcoal are extremely
important sources of employment and
income for many rural households in
developing countries (see Table). Of the
various household fuels analysed,
fuelwood and charcoal provide the
greatest employment per standard unit
of consumed energy. Petroleum fuels
provide the least employment.

The European Union has forecast that
the bioenergy sector will generate hun-
dreds of thousands of full-time jobs in
Europe by 2020, of which a large part
will be in woodfuel production and use
(see the short article by J. Domac, p. 18).

An opportunity for poverty
alleviation?
In many developing countries, unused
residues from forests and forest indus-
tries represent a large untapped wood
energy potential. This could be of im-
mense importance for the future devel-
opment of forestry and associated sec-
tors and could help reduce fuel imports,
leading to the redistribution of national
incomes and macroeconomic benefits.
Harnessing this potential could also en-
hance self-reliance through the use of
local energy sources and provide
microeconomic benefits such as income
generation and improved equity, thus
contributing to poverty reduction.

Various experiences reported world-
wide, for example from Brazil, the Neth-
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Estimated employment from different fuel types in the Philippines

Fuel type Amount of fuel Employment per TJ energy
 per terajoule (TJ) in person days

Kerosene 29 kilolitres 10

LPG 22 tonnes 10-20

Coal 43 tonnes 20-40

Electricity 228 megawatt hours 80-110

Fuelwood 62 tonnes 100-170

Charcoal 33 tonnes 200-350

Source: FAO, 2001.

A government-
supported community
forestry nursery in
Oaxaca, Mexico to raise
trees for woodfuel,
counteracting
deforestation caused by
previous overharvesting
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erlands, Ireland, Nicaragua, some Asian
countries and the European Union, sup-
port the notion that wood energy can help
promote development, especially in rural
areas where the most investment is needed
and the generation of employment is the
most difficult. This is not true for all coun-
tries in all periods, however, and depends
on conditions in the country (FAO, 2001).

THE WAY AHEAD
A more diversified energy mix with a higher
contribution of renewable energy is fore-
seen for the years ahead – driven by, among
other things, environmental protection, cli-
mate change and poverty alleviation issues
(UN, 2002; UNFCCC, 2002).

Wood energy has great potential as a
locally available and environmentally
friendly (relative to fossil fuels) source
of energy. However, in the short term
the transition towards its increased uti-
lization will be dominated by economic
factors – more specifically, the cost-
effectiveness of the technology used and
the associated subsidies and incentives
provided not only for wood energy but
also for fossil fuels and other conven-
tional energy sources.

Woodfuels, like fossil fuels, can be used
for the production of different types of
fuels (solid, liquid and gaseous) and the
generation of different kinds of energy
(electricity, heat and power) needed by

the industrial, commercial, household and
transportation sectors. These characteris-
tics are not encountered in other renew-
able energy sources such as solar and wind
energy. However, the implementation of
wood energy systems is considerably more
complicated than that of conventional
energy sources.

The technical and non-technical barri-
ers to be removed in the years to come are
many. For instance, new technologies are
needed to make woodfuel more cost-
effective and competitive with other en-
ergy options. New policies are needed for
the development of woodfuel markets, for
instance. Promoting woodfuel use can
have many positive economic benefits in-

Wood energy
terminology,
information,
statistics and
standards

D. Thrän

FAO’s effort to develop a
unified terminology is a first
step towards harmonizing
wood energy data.

Bioenergy systems include many phases from the production, preparation and transport

of raw materials to their conversion into fuel, distribution to consumers and utilization for

energy production. A proper understanding of such complex systems requires clear

information at all levels. It is increasingly recognized that improved and more detailed

bioenergy data, adequately disaggregated, are necessary for planning the sustainable

production and utilization of biomass for household as well as commercial and industrial

uses. Consistent definitions, units and conversion factors are needed to enable comparison,

aggregation and exchange of information.

Clear definitions for bioenergy sources, trade forms (e.g. briquettes, chips) and properties

(e.g. density, particle size) are needed, for example, to advance biofuel trading, which is still

rather undeveloped. A unified bioenergy terminology and specifications, well adapted to

practical needs (as for the different types of gasoline or fuel oil), can contribute to the optimization

of biofuel products with respect to certain qualities (e.g. particle size and moisture content of

wood chips), leading to cost reductions and assisting the development of biofuel markets.

FAO data on wood supply and demand are a reference for many institutions. To improve

the process of collecting, organizing and presenting wood energy data, FAO (2001) has

developed a Unified Wood Energy Terminology, in close cooperation with the European

Standardization Committee, which will be drafting more than 20 European standards on

solid biofuels during the next two years.

The aim was to create a suitable framework for identifying the amount and type of

bioenergy flowing from different supply sources to meet end-users’ needs. Its development

required a conceptual view of bioenergy systems, showing the flow of biofuels to satisfy

demand. Thus the fuel or product used to transport energy is the basic parameter to be

accounted and classified.

The unified bioenergy terminology defines three types of biofuel, distinguished according

to the primary production process: woodfuels, agrofuels and municipal by-products (see

Figure). On the supply (production) side, the groupings clearly identify the origin of biofuels.

On the demand (product) side, the groupings distinguish different types of unprocessed

and processed fuels which can be used for heat, electricity and power generation.

Daniela Thrän is Project Manager at the
Institute for Energy and Environment,
Leipzig, Germany.
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cluding the creation of markets for biomass
wastes; improved economic viability of
thinning and harvesting; promotion of new
crops, especially on marginal or unused
agricultural land; and creation of employ-
ment in tree growing, harvesting, trans-
port and conversion to useful energy.

A combination of factors, including
those listed here, are expected eventually
to contribute to overcoming the main bar-
riers and to promoting the development
of more sustainable woodfuel production
systems.

• More sustainable and environmentally
friendly energy policies are being im-
plemented, for example decreased

subsidies to conventional energy and
new incentives for renewable energy.

• The considerable knowledge gained
and disseminated in recent years by
energy agencies, environment depart-
ments, forestry services and private
companies is leading to a better un-
derstanding of wood energy systems.

• The variety of emerging technological de-
velopments for the conversion of wood-
fuel into energy (e.g. co-combustion,
increased use of combined heat and
power, and new techniques for the uti-
lization of wood residues for woodfuel
production) will make wood energy
solutions not only more cost-effective

but also more easily usable for the spe-
cific local needs of both developed and
developing countries.

• The large untapped potential of wood
energy resources, especially in devel-
oping countries, is of great importance
not only for the future development of
forestry and associated sectors but also
for the development of programmes
for poverty reduction and improved
livelihoods.

• The capacity of wood energy systems
for the mobilization of funds and in-
vestments in rural areas, the creation
of employment (especially in forested
or rural areas), the development of new

Certainly the new terminology is not a

panacea for the many problems associated

with bioenergy statistics and trade, but it is

a first and essential step towards

improvement. By assisting the exchange

of information, it should help governments

and institutions address the problems of

bioenergy utilization more efficiently

through policy instruments, development

projects and activities and investments.

The next step is to promote the use of the

terminology through publications, training

and dissemination activities, and through

its use in FAO’s Wood Energy Information

System database.
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Liquid: ethanol, raw vegetable
oil, oil diester, methanol,
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market opportunities for forest by-
products and the diversification of for-
est activities will contribute to in-
creased forest production and enhance
the productivity of forests and trees
outside forests, leading to improved,
sustainable forest management.

In addition, a trend towards increasing
use of processed wood-derived fuels sug-
gests that, in the long term, the demand for
biomass energy may increase not only in
developed countries but also in develop-
ing countries, with increased industrial use
offsetting an eventual decline in residen-
tial woodfuel demand.

A radical change in the policies of the
forest and energy sectors is needed to en-
sure a positive climate for investment in
wood energy. The expansion of woodfuel
use in the power and industrial sectors
suggests that decision-makers and plan-
ners in energy, environment and forestry
agencies have begun to recognize the po-
tential of wood energy. However, invest-
ment is particularly needed in those rural
areas where fuelwood and charcoal remain
the main source of energy and can become
a motor for economic development and
improved livelihoods.

Positive signs have been indicated in the
recently approved Plan of Implementation
of the World Summit on Sustainable De-
velopment, which called for countries to
improve access to modern biomass tech-

nologies and fuelwood sources and sup-
plies, to commercialize biomass operations
in rural areas (where sustainable) and to
promote the sustainable use of biomass and
other renewable energies through im-
proved management of resources, more ef-
ficient use of fuelwood and new or im-
proved products and technologies (UN,
2002, Para. 9b,c). However, the mobiliza-
tion of funds and resources for the imple-
mentation of wood energy initiatives re-
mains the greatest challenge ahead. ◆
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