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r over fivedecades, FAO hasbeen
Pol lecting statistics on the produc-
tion and trade of forest productsand
presenting this information annudly in the
FAO Forest Products Year book and on CD-
ROM. These statistics, going back to 1961,
are also available in FAO's online statisti-
cal database, FAOSTAT (apps.fao.org),
whichisrevised four times per year asnew
statistics are obtained from countries.
These are the only forest products statis-
ticsthat cover every major category of for-
est productsand every country intheworld.
Thewoodfud statisticsin FAOSTAT have
recently been revised based on an aware-
ness that the method previoudy used to
estimatemissing datawas probably leading
to the presentation of mideading trendsin
woodfuel production for some countries
andtheworldasawhole. Thisarticlebriefly
explains the need to revise these estimates
and the methods used to do so, and shows
how the revisions have altered the trends
presentedin FAOSTAT. Finally, it describes
some of the problems that remain in inter-
preting these statitics.

WOODFUEL STATISTICSIN
FAOSTAT

FAOSTAT containsstatisticson five differ-
entelementsof thewoodfuel sector: amount
of production;* amount and value of im-
ports, and amount and value of exports.
Valueis reported in US dollars (converted
fromlocal currencieswherenecessary). The
amounts of charcoa production and trade
are reported in metric tonnes, and the
amounts of al other woodfuel productsare
reported in cubic metres.

Until 1997, these statisticswere presented
for three product categories (non-conifer-
ous fuelwood, coniferous fuelwood and
charcoal) and two product aggregates (total
fuelwood, i.e. non-coniferousfuelwoodplus
coniferous fuewood; and fuelwood and
charcodl, i.e. al three product categories
added together). Fuelwood and charcoa
amounts were presented in cubic metres

Therevison of woodfudl estimatesin FAOSTAT
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and, for the purpose of calculating this, the
weights of charcoa production or trade
were multiplied by six to convert these
weightsinto the volumes of wood required
to make the specified weights of charcodl.

In 1997, it wasrecognized that thisclassi-
fication system contradicted the conven-
tions used in other energy dtatigtics, in that
theamount of fuelwood producedinacoun-
try should aready include the amount of
wood that is used to make charcoal. There-
fore, the fuelwood and charcoal aggregate
was removed from the database, and the
two fuelwood categories (coniferous and
non-coniferous) were combined and re-
named*“woodfuel, includingwoodfor char-
coa”.

It remains uncertain whether countries
include the amount of wood used to make
charcod inthewoodfuel statisticsthat they
report to FAO. In some cases, comparison
of recorded woodfuel and charcoal produc-
tion statistics suggests that the former may
notincludethewoodusedtomakecharcoal .

Sour cesof satisticsused in FAOSTAT

Since 1997, dl four international organiza-
tions that collect forest product statistics —
FAO, the International Tropical Timber
Organization (ITTO), the United Nations
Economic Commission for Europe (ECE)
and Eurostat (the statistical office of the
European Union) — have joined forces to
send just asingle questionnaire to national
statitical correspondents. Thequestionnaire
asks correspondents for information about
the production and trade of forest products
in their country in the previous year. The
countries are divided up among the four
organizations, and each country’s reply is

LFAOSTAT presentsforest productsstatistics
and, assuch, only includesthe production of
woodfuel from forestsand other trees. It doesnot,
for example, includetheuse of wood residuesand
black liquor for energy. Thus, thefigures
described hereareonly part of thebigger wood
energy picturethat isdescribedinother articlesin
thisissue.




circulated to all of the partnersinterestedin
the statistics from that country. FAO re-
ceivestherepliesfrom al countries.
Although most of the statisticscomefrom
national statistical correspondents, some
countries return only partially completed
questionnaires, andafew donotreply at al.
Therefore, to produce globa totals, FAO
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Trends in the number of
countries sending woodfuel
statistics to FAO since 1970

includes estimates of production and trade
where statistics were not supplied. In most
cases, these estimates are produced smply
by copying the previous year's dtatistics
into any gapsin the database.

However, in the case of woodfuel, many
countrieshavenever sent any statisticsabout
production or trade. Inthese cases, produc-
tionwasformerly estimated simply by mul-
tiplying thepopulationin each country by a
per capitaestimate of woodfue or charcoa
production. Theseper capitaestimateswere
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based on a review of the literature on
woodfuel use carried out in 1980, which
identified 265 estimates of fuelwood and
charcoal consumption covering 66 (mostly
developing) countries (Wardle and
Pontecorvo, 1981). Estimates of per capita
production for countries that were not in-
cluded in this review were based on the
estimates for countries in a similar socio-
economic and geographical situation.

Why did FAOSTAT woodfuel
estimatesneed tober evised?
Woodfudl accounts for over half of all
roundwood production intheworld, andin
many developing countriesit is by far the
most important forest product. Thus, the
reliability of the woodfuel statistics in
FAOSTAT iscritical for thetotal roundwood
statistics presented in the database. In addi-
tion, with current concerns about global
warming and initiatives such as the Kyoto
Protocol, statistics on woodfud are of in-
creasing significance in terms of its contri-
bution to the carbon balances of countries.
It became important to revise the
FAOSTAT woodfud estimatesforthreemain
reasons. Firdt, there have been some im-
provements in reporting of woodfud pro-
duction by countries, but most of these
datistics are gill estimated by FAO. In
recent years only about 60 countries have
sent woodfuel dtatistics to FAO and only
about 25 have reported their charcoal pro-
duction (Figures 1 and 2). Very few of the
reporting countries are developing coun-
tries, wherewoodfuel and charcoal produc-
tion is relatively most important, so only
about 10to 15 percent of the estimated total
global production reported by FAOisbased
on dtatistics sent by countries.
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Overview of the
different types of
model used in the
analysis

Second, the statistics needed revision be-
cause the use of constant per capita figures
had probably led to overestimation of the
changeinwoodfud consumption(and, hence,
production) over time, for thefollowing rea:
sons. On the supply side, urbanization is
likely to haveled to gregter accessto dterna
tive sources of fuel and to reduced accessto
forest resources. Furthermore, deforestation
islikely to have reduced woodfud supply in
some places. On the demand side, increased
incomes are likely to have reduced demand
for fuelwood as people have switched to
preferred fuels (which may, however, in-
cludecharcod). Thesefactorswould suggest
that per capita fuelwood consumption has
probably decreased over time, although the
Situation with respect to charcoal consump-
tion is more ambiguous.

Third, the estimates failed to account for
thenon-househol d use of woodfudl . Recent
studieshave shown that woodfuel isusedin
many other sectors such as agriculture, in-
dustry and the commercia sector (eg. res-
taurants, bakeries and public buildings). In
addition, most of thestudiesusedto produce
these estimates did not include the use of
woodfuel toproducecharcoa. Bothof these
factors would suggest that the previous es-
timatescouldbesignificantly belowthetrue
level of woodfuel consumption.

THE MODELS USED TO REVISE

THE FAOSTAT ESTIMATES OF
WOODFUEL PRODUCTION
Datasources

Over the period 1999 to 2001, FAO col-
lected and analysed 1635 and 541 observa-
tions on fuelwood and charcoal consump-
tion, respectively. Sourcesincluded statistics
reported to FAO? and to energy organiza
tionsand statistics reported in the literature

Unasylva 211, Vol. 53, 2002

FAOSTAT Household Non-household All charcoal
total fuelwood fuelwood fuelwood consumption data
consumption data consumption data consumption data

National
records >10

FAOSTAT

records 210

No No
\4 A\
. National and National and
FAOSTAT models National and regional regional models RO
. regional household models of
of consumption consumption models non-household of total RS e
consumption models| consumption P

Natlonal

Nanofr:ilellvr:’ggzehold non-household
fuelwood

consumption consumption

Total national
fuelwood

/ Total national
charcoal

consumption

;(%)A
> <

Total national
woodfuel
consumption

consumption

E Models
|:| Data (inputs, outputs)
® Combination of data

(including thedataanalysedin 1980).All of
these figures were critically reviewed and
only those based on credible measurements
or surveyswere used.

Next, al of the figures were converted to
common measurement units(inmost cases,
per capita consumption per year in cubic
metresfor fuelwoodandinmetrictonnesfor
charcoal). The data sets were divided into
observationsfor household, non-household
and total consumption, and household con-
sumption was further subdivided into ob-
servationsfor rural, urban and total house-
hold consumption.

M odellingmethodology and results
The modelling exercise aimed to produce
consumption estimates that were close to

the existing statistics for those countries
that have regularly provided datato FAO.
However, to accommodate the different
levelsof disaggregationinthe dataand the
different number of observations for each
country, it was necessary to construct a
number of different models, which were
combined to give estimates of total con-
sumption (Figure3). Sinceall of thesources
reported fuelwood and charcoa consump-
tionseparately, total national woodfuel con-
sumptionwasestimated by addingtogether
the results of separate models for each.

2Thestatisticspresentedin FAOSTAT arefor

amountsof production, sothesewere convertedto
amountsof consumption by subtracting exports
and addingimports.
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Comparison of the old and
new woodfuel statistics and
the results of the models

All of the estimates were produced using
multiplelinear regressiontechniques(using
the functional form that gave the best fit).
Consumption was related to variables such
asincome, climate, forest cover, land area,
oil production and percentage of population
living in urban aress.
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Insomeregions(e.g. moist West Africa)
there were sufficient observationsto pro-
ducearegional consumptionmodel, which
could be used to produce estimates for
some of the countries with only a few
observations. In other cases, it was neces-
sary to use more general consumption
models based on continental- or global-
level data.

Asexpected, theresultsgiven by themod-
els showed that consumption of fuelwood
tends to decline with increasing income,
urbanization and deforestation. Theresults
of thecharcoal consumptionmodellingwere
less conclusive, because of the paucity of
observations and the lack of detail in the
data set, but also showed that urbanization
tends to increase charcoal consumption
whileincreasing income reducesit.

Further details on the modelling proce-
dureand projectionstotheyear 2030 canbe
found in FAO (2003).

IMPLICATIONS OF THE REVISED
ESTIMATES OF WOODFUEL
PRODUCTION AND REMAINING
CHALLENGES

Toreplacethe previous FAO estimatesin
FAOSTAT, the results of these consump-
tionmodel swereconvertedinto estimates
of production by adding exports and sub-
tracting imports.

Only some of the old statistics in
FAOSTAT - the estimates for countries
that have never sent FAO any statistics—
have been replaced by the modelling re-
sults. Countriesthat have sent only afew
statistics are till in the system with the
samevaluesrepeated year after year. This
partly explainswhy thecurrent FAOSTAT
figures are lower than the modelling re-
sults(Figures4 and5). It would be hel pful

5

Comparison of the old and
new charcoal statistics and
the results of the models
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to examine the estimates for some of
these countries on acase-by-case basisto
seeif someof them should bereplaced. It
would al so be helpful to check with coun-
triesthat have sent datain the past to find
out whether their figures have included
the wood used to make charcoal.

Thesuddenfall in global woodfuel pro-
duction in 1996 — attributed almost en-
tirely tonew, muchlower figuresfor India
— highlights another problem faced in
establishing the statistics. As a general
rule, FAO aways presents statistics sub-
mitted by countries in preference to any
other estimates that may be available.
Indiahasjust started to send FAO official
estimates of woodfuel consumption, and
the current estimate (15 million cubic
metres per year) is dramatically lower
than previous estimates of woodfuel pro-
duction (around 290 million cubic metres
per year). A similar drop is reported for
Morocco. It isdifficult for FAO to reject
statistics sent by countries even when
they seem implausibly low. However,
FAO is currently discussing this differ-
encewiththeauthoritiesinIndia, anditis
expected that the official estimates of
woodfuel production in the country will
soon be revised upwards.

In general, total globa woodfuel pro-
ductionisnow estimatedto behigher than
before, but to be increasing by a much
lower rate. It is probably higher because
previous estimates did not take into ac-
count non-household consumption and
consumption of woodfuel for charcoal
making. Thetrend islower because of the
socio-economic changes referred to
above.

One final point worth noting is that
these new estimates suggest some subtle
changes in the structure of the sector.
Becauseof socio-economicchanges, char-
coal consumption isbecoming relatively
more important, particularly in Africa,
whilefuelwood consumptionislevelling
off. Indeed, at thecountry level, fuelwood
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consumption may aready be falling in
many developing countries. This could
have profound implications for forest
management and the socio-economic im-
pact of woodfuel production. It also sug-
geststhat a greater effort should be made
to improve the quality and availability of
charcoal statistics, asit seemsthat thiswill
beagrowth sectorinmany countriesinthe
future. ¢
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