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1. Introduction

Tobacco is grown in over 125 countries, on over lian hectares of land,
whereby the major producer is China (FAO 2009bijs frown on a wide variety
of soils and climates.

Growing tobacco contributes to some extent to astation, whereby the main
issue is the wood required for the curing procesd aot the land used for
cultivation. Against this background, the Internatl Tobacco Growers'
Association (ITGA) seeks to assess and estimateeffexts of the tobacco
industry on deforestation and their efforts towaneferestation. In addition, these
aspects shall be related to other industries gaygpean, palm oil, cotton, coffee)
and activities (e.g. use for fuel wood, logginggaing) that cause deforestation.

The present report addresses these issues ands#isdine impact of the tobacco
industry on deforestation. The first part givesoamrview on global deforestation
as well as on the major causes and drivers of dsfation. The second part
addresses the role of the tobacco industry towdefisrestation and describes the
share of deforestation due to cultivation and @uthé tobacco curing process. In
the following chapter, tree-planting activities, aabefficient curing and other
initiatives undertaken by the tobacco industry wmdrass deforestation are
described by means of selected examples. Basedlected countries the impact
of the tobacco industry on forests is analysedeitailand related to the impact of
the production of other crops and different drivefrsleforestation.
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2. Global Deforestation
2.1. Deforestation Facts

According to the Forest Resources Assessment 200 ¢-AO, about 13 million

hectares of the world's forests are lost each e to deforestation. South
America suffered the largest net loss of forestenf2000 to 2005 — 4.3 million
hectares per year — followed by Africa, which 1490 million hectares annually
(FAO 2006a).

The ten countries with the largest net forest |memsyear between 2000 and 2005
are Brazil (-3.1 Mio. halyear), Indonesia (-1.87oMha/year), Sudan (-0.59 Mio.

halyear), Myanmar (-0.47 Mio. halyear), Zambia480Mio. halyear), Tanzania

(-0.41 Mio. halyear), Nigeria (-0.41 Mio. ha/yeabemocratic Republic of the

Congo (-0.32 Mio. halyear), Zimbabwe (-0.31 Miolylear) and Venezuela (-0.29

Mio. halyear). 37 countries and territories logbelrcent or more of their forest

area each year between 2000 and 2005, while 20treesirgained more than

1 percent per year due to natural expansion ofsterand afforestation (FAO

2006a).

Figure 1 gives an overview of the world's foredeettiscape today and in the past.
Green areas are the landscapes of today's fotetdst (large undisturbed) forests
appear in dark green, and managed or fragmentexbtfoin lighter shades of

green. Brown areas represent estimates of histdooest cover. These are areas
where forests have been replaced by developeddaddroplands (dark brown)

or pastures and grasslands (light brown). Red aka® recent (2000 to 2005)

tropical deforestation (WRI 2009).
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Forested landscapes today’
‘ Intact forests?
- Managed/fragmented forests?

[ ] sparse managed/fragmented forests®
Formerly forested landscapes

B  Recent tropical deforestation®
B croplands/built-up areas

- Pastures/grasslands

1. As of 2000

2. Tree canopy cover >30%
3. Tree canopy cover 15-30%
4. 2000-2005

Figure 1  State of the world's forests today and in the fastl 2009).
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2.2. Major Causes of Deforestation
2.2.1. Overview

The most important causes of deforestation incliedging, the conversion of

forested lands into land for agriculture and cattlising, urbanisation, mining and
oil exploitation, acid rain and fire. There has beetendency in the literature of
highlighting small-scale migratory farmers or pdyeas the major cause of forest
loss (FAO 2009a). However, since wealthier housgh@uch as ranchers and
plantation owners also deforest, higher income dmésiecessarily lead to lower
rates of deforestation. In the Brazilian Amazongmpbouseholds are responsible
for less than one-fifth of deforestation. 39 petceh deforestation occurs in

increments that are larger than 200 hectares. Ssutxsistence farmers are
generally unable to clear more than 20 hectareygar, these large increments
are most likely attributable to relatively wealtimgerests (Chomitz 2007).

The main forest cover changes in the tropics aeetduhe direct conversion of
forests to permanent agricultural land (see FigkireDifferentiated by region
either the conversion to small-scale agricultuaald (main factor in Africa) or to
large-scale agricultural land are predominant (F2009a).

70%

60%

Africa Latin America Asia and the Pacific

B Direct conversion to small-scale permanent agucalt
B Direct conversion to large-scale permanent agrice It
@ Intensification of agriculture in shifting cultiiah areas
0O BExpansion of shifting cultivation into undisturbfdests
0O Gains in forest area and canopy cover

0O Other

Figure 2 Main forest cover changes in the tropics (Africatih America and Asia)
(FAO 2009a).
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As discussed by Chomitz (2007), deforestation iesalt of individual decisions
of millions of large and small actors, and is dniviargely, if not exclusively, by
economic motivations. Deforestation can be, anderoftis, individually
economically desirable, making way for profitabtgiaulture and other land uses
and can, of course, be environmentally catastrophiderms of losses of
biodiversity. Deforestation may be legal or mayirigated and executed illegally
by a range of interests ranging from corporatecagjural interests to ranchers and
poor slash-and-burn farmers desperately seekiivgléhbod.

While the more direct causes — agricultural expamsinfrastructure extension
and wood extraction — are rather well establishatlrect drivers of deforestation
form of a complex web of interlinked and place-spedcactors.

Angelsen & Kaimowitz (1999) synthesize the resoftsnore than 140 economic
models analyzing the causes of tropical deforestatiThe main source of
deforestation is clearing by households or comafie agriculture or timber.

The question is: what factors make farmers anddoggecide to clear forests?
These underlying causes of deforestation are mongplex and it is harder to
establish clear links between underlying causesdafidrestation. They conclude
that more roads, higher agricultural prices, loweges, and a shortage of off-
farm employment generally lead to more deforestatidow technical change,
agricultural input prices, household income levedad tenure security affect
deforestation is according to the study unknowne Tble of macroeconomic
factors, such as population growth, poverty redungtnational income, economic
growth, and foreign debt is ambiguous (Angelsen&niowitz 1999).

A study by Helmut Geist and Eric Lambin (2002) eksed and compared the
factors causing deforestation based on 152 caséstin Africa, Asia and Latin
America. The authors based their analysis on éndigin between the proximate
causes of deforestation — human activities on tbargl and local level — and the
larger underlying causes or driving forces that l&xpthese activities. This
approach recognises that people in the front liheleforestation are strongly
influenced by macroeconomic and social factors atjreg at regional, national or
global level over which they have little controligére 3 shows the four broad
clusters of proximate causes (agricultural expamsiavood extractions,
infrastructure development and others) which arkeld to five clusters of
underlying causes (demographic, economic, techiwdbg policy and
institutional, and cultural factors). The studytssathat no universal link between
cause and effect exists.
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Infrastructure extension Agricultural expansion Wood extraction —‘ Other factors

# Transport #i Permanent Cultivation # Commercial # Pre-disposing

(roads, railroads, etc.) (large-scale vs.smallholder, (State-run, private, environmental factors
% Markets subsistence vs.commercial) growth coalition, etc.) (land characteristics, e.g. soil
(public & private, e.g. sawmills) | ShiﬂinguCulrivation # Fuelwood quality, topography, forest

# Settlements (slash &burn vs. (mainly domestic usage) | . ___ fragmentation, etc)
(rural & urban) traditional swidden) ## Polewood # Biophysical drivers

# Cattle Ranching

(mainly domestic usage)
(farge-scale vs. smallholder)

# Charcoal production
(domestic & industrial uses)

(triggers, e.g.fires,droughts,

ﬂcogs,pestsl

# Social Trigger Events
(e.g-war, revolution, social
disorder, abrupt displacements,
econamic shocks, abrupt policy
shifts)

# Public Service
(water lines, electrical grids,
sanitation, etc.)

# Private Company
(hydropower, mining,
oil exploration)

l l |

i
1
|
1

#i Colonization t

(incl.transmigration h
&resettlement projects) |
1

1

|

1

|

1

!

Proximate causes

L l a2

Demographic factors

# Natural Increment
(fertility, mortality)

Economic factors

# Market Growth
& Commercialisation

Technological factors

& Agro-technical Change
(e.g.in/extensification)

Policy
& Institutional factors

# Formal Policies

Cultural factors —‘

# Public Attitudes,
Values & Beliefs

(e.g.unconcern about

forest, frontier mentality)
% Individual

& Household Behavior

{e.g.unconcern about

forests, rent-seeking,

imitation)

# Migration

(in/out migration)
# Population Density
# Population Distribution
# Life Cycle Features

(e.g.on economic
development, credits)
## Policy Climate
(e.g.corruption,
mismanagement)
# Property Rights
(e.g.land races, titling)

# Economic Structures
# Urbanization
& Industrialization
# Special Variables
(e.g.price increases,
comparative cost
advantages)

# Applications
in the wood sector
(e.g.mainly wastage)
& Agricultural
production factors

Underlying causes

Figure 3  Proximate and underlying causes of forest declBagt & Lambin 2002)

Agricultural expansion is the leading land-use deaassociated with nearly all
deforestation cases analysed in the study (96%pmgnthe detailed categories of
proximate causes for all regions, the extensioovefland transport infrastructure,
followed by commercial wood extraction, permaneuitication, cattle ranching,
are the leading proximate causes of deforesta@Gontrary to widely held views,
case study evidence suggests that shifting cultivds not the primary cause of
deforestation (Geist & Lambin 2002).

At the underlying level, deforestation is also besgplained by multiple factors
and drivers. Economic factors are prominent undeglyforces (81% of the
analysed studies). Commercialisation and the graftainly timber markets as
well as market failures are frequently reportediiwe deforestation. Institutional
factors also drive many cases of deforestation (¥8%he analysed studies).
These factors mainly include formal pro-deforestatmeasures such as policies
on land use and economic development related tinisation, transportation, or
subsidies for land-based activities. Among demdgagdactors (61% of the
analysed studies), only in-migration of colonissw®jtlers into sparsely populated
forest areas shows a notable influence on defdi@staContrary to a common
misconception, population increase due to highilitgrirates is not a primary
driver of deforestation at a local scale, as eiménes in 8% of the cases only and
is always combined with other factors (Geist & LamP002).

Schaeffer & Rodrigues (2005) agree with the conchssof Geist & Lambin that
the underlying causes of deforestation are comatekinvolve an interaction of
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underlying government policies (economic and emmental), as well as
institutional (fragility), agritechnological and &o-economic factors (i.e.,
population, income, food demands).

2.2.2. Description of Different Deforestation Drivers

In the following, the factors influencing deforesta are described in more detail
for the three regions Africa, Latin America, andaand the Pacific according to
the FAO report "State of the World's Forests 2008@ 2009a).

Africa

Although Africa holds only 16 percent of the glolialest area, from 2000 to 2005
it lost about 4 million hectares of forests anngatliose to one-third of the area
deforested globally. Most forest loss is takingcplan countries with a relatively
large forest area. To date, conversion to smalesparmanent agriculture has
been the main contributor to forest loss (see Eid); but investment in large-
scale agriculture could become a major driver dbiasstation in the future. Forest
loss is likely to continue at current rates. Thewgng demand for food and energy
and rising prices will exacerbate the situatiompeesally as increased investments
in infrastructure open up new areas. Climate chamijjealso have an impact;
increasing frequency of droughts, declining watappdies and floods strain
coping mechanisms at the local and national leesld undermine efforts to
manage forests sustainably.

Latin America

In countries with relatively high forest cover and the early stages of
industrialisation, forests are highly vulnerabletBeen 1990 and 2005, the region
lost almost 64 million hectares, or 7 percent, ©f forest area. The region
accounted for more than one-third of annual gldbedst area loss from 2000 to
2005. All South American countries registered afasdst loss between 2000 and
2005 except Chile and Uruguay, which had positreads because of large-scale
industrial plantation programmes. With the incregsglobal demand for food,
fuel and fibre, those forest-rich countries in $oAerica that remain dependent
on natural resources will continue to lose foretis large-scale industrial
agriculture and cattle ranching as long as thesecampetitive. New planted
forests for industrial uses, especially in ArgeatirUruguay and potentially
Colombia, may partially offset the loss of natufarests, although not in
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ecological terms. In most Central American coustrieet forest loss declined
from 2000 to 2005 in comparison with the previowsatle, with Costa Rica
achieving a net increase in forest area. Howevempédrcentage terms, Central
America has had still one of the highest ratesoaédt loss of any subregion in the
world, exceeding 1 percent per year from 2000 0520 his rate is expected to
decline as small-scale agriculture becomes unecimnorith abandonment of

marginal farmlands, increasing opportunities foemdative sources of income and
growing urbanisation. Therefore, several countiethe subregion are likely to

witness stabilisation and recovery in their for@sa.

Asia and the Pacific

Asia and the Pacific had 734 million hectares a&$b in 2005, about 3 million

hectares more than in 2000. However, this increaselargely a result of the high
afforestation rate in China, masking significargd®f natural forests in a number
of countries; in the region as a whole (excludirgn@), 3.7 million hectares were
lost annually between 2000 and 2005. Consideriagwlo dominant development
paths — rapid economic growth through industriéilisaand agriculture remaining

the mainstay of livelihoods — forest loss is likébycontinue in most countries in
the next two decades at more or less the currdes.r&Some countries have
reversed their trends of forest loss, but the aoesitvith the largest deforestation
rate are unlikely to be able to do so. Expansiotarfe-scale commercial crops
will remain to be the most important driver of defstation in the region (see
Figure 2), especially as oil-palm cultivation exgarno meet the growing demand
for biodiesel and foodgrain prices rise. In additian the more populous

countries, especially those in South Asia, foresgrddation will be a major

problem stemming from unsustainable collection @od and non-wood forest

products and from grazing.
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2.2.3. Some Drivers in Detail

Pasture Expansion

Expansion of livestock production is a key factordeforestation, especially in
Latin America where the greatest amount of defatest is occurring — 70
percent of previous forested land in the Amazooasupied by pastures, while
feedcrops cover a large part of the remainder (R@06¢). In Southern America,
forest area has been reduced by almost 40 pereentlte past 40 years. Over the
same period, pasture areas and the cattle populaticreased rapidly (FAO
2006b). Figure 4 puts the trend of the forest @meperspective with the pasture
area and the cattle population.

Indexvalues (1990 = 100)
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= = 'Forest Area /_/
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Figure 4 Forest area, pasture area and cattle populati®oirthern America, 1990 —
2007 (based on data from FAO 2009b).

Livestock production is projected to be the maindlaise replacing forest in the
neotropics after clearing. Indeed, Wassenaar amidéagues estimate that the
expansion of pasture into forest is greater thanh ofi cropland (Wassenaar et al.,
2006). For South America Figure 5 indicates defatemn hotspots and areas with
a more diffuse deforestation pattern.
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Figure 5
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Projected expansion of cropland and pasture intdropical forest from 2000

to 2010 (Wassenaar et al. 2006).

lllegal Logging

Table 1 provides estimates of illegal logging aeecentage of total wood harvest
in 17 countries. lllegal logging in these countrigdelieved to range from 10 to
15 percent of total harvest in northwest Russiapt@o 80 percent of total harvest
in Bolivia and Peru and 90 percent in Cambodia (Wuld Bank 2006).

Table 1

Indicative estimates of illegal logging in percefthe total timber production

in selected countries (The World Bank 2006).

Country Percent of total timber
production

Bolivia 80

Brazil 20-47

Cambodia 90

Cameroon 50

Colombia 42

Ecuador 70

Gabon 70

Ghana 60

Indonesia 70-80

Malaysia Up to 35

Myanmar 50

Papua New Guinea 70

Peru 80

Russia 10-15 (northwest), 50 (far east)

Thailand 40

Vietham 20-40

10
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Woodfuel Consumption

Africa and Asia together use about three quartehefwoodfuel produced in the
world.

Africa: About a third of the global woodfuel is producedi @onsumed in Africa.
As household incomes and investment in approprdtErnatives remain low,
wood is likely to remain an important energy souigeAfrica in the coming
decades (FAO 2008). Forecasts suggested a 34 pemmaase in woodfuel
consumption from 2000 to 2020 (Figure 6). Howeteg, rise in fuel prices in the
past years suggests that this increase is likelget@ven greater. The share of
woodfuel in the total energy supply is likely toctiee, but the absolute number of
people dependent on wood energy is predicted w.gktthough woodfuel supply
and demand are balanced at the aggregate leved, dine areas of acute deficit,
resulting in unsustainable removals, particularhpuad urban centres (FAO
2009a).
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Figure 6 Woodfuel consumption. Predictions for Africa (FAOG®a).

Asia: Almost three-quarters of the wood produced in Amiied the Pacific is
burned as fuel. In South and Southeast Asia, wabdfishare in total wood
production is 93 and 72 percent, respectively.dntrast, woodfuel accounts for
less than 1 percent of the wood produced in JapaA® (2009a).

Woodfuel consumption in the region declined betw&@80 and 2006 from about
894 million to 794 million cubic metres. South Asias the only subregion that
registered an increase. As incomes and urbanizaticnease, woodfuel will be

11



Tobacco and Forests B,S,S.

substituted with electricity, kerosene and gas.d&x@mple, South Asian woodfuel
consumption is expected to grow and then startetclime from around 2015.
However, rising fossil fuel prices could lead toddferent scenario, and the
predicted fuel switching may not take place. In sarases, there could even be a
shift back to woodfuel, with consequences of inseeh collection and forest
degradation (FAO 2009a).

Agricultural Expansion

According to Geist and Lambin (2002) agriculturapansion is the leading land-
use change associated with nearly all deforestatases (96%) in the 152 case-
studies they examined.

The relative importance of small- and large-scalecalturalists is debated. A lot
of Brazilian and Indonesian deforestation is uralet by large commercial
interests, and most African and mainland Southasisin deforestation is thought
to be carried out by smallholders (see also Fi@drefThe FAO (2001) estimated
that expansion of shifting cultivation into undidiad forest represented only
about 5 percent of all pan-tropical changes in lars#®. Intensification of

agriculture in shifting cultivation areas represehtmore than 20 percent of
tropical land use change in Asia and less than é&&egmt in Africa. Direct

conversion of forest area to small-scale permaagntulture accounted for 60
percent of land use change in Africa, but only alsmortion elsewhere. Direct
conversion of forest to large-scale permanent afjuce represented about 45
percent of tropical land use change in Latin Anmeedod about 30 percent in Asia.

Figure 7 shows forest degradation rates by suitalidr rainfed annual cropping,
according to the Global Agro-Ecological Zones assent by the FAO and the
International Institute For Applied System AnalydIASA). In Africa and Latin
America degradation rates are higher on bettes,safl a simple economic model
would predict. But a lot of forest degradation cwring on lands considered
marginal for annual agriculture. In Asia there i3 clear relationship between
agroclimatic conditions and degradation ratess Ipossible that in these areas,
forest degradation is driven by logging or by casien to perennials rather than
annual cropping. In all three continents this asiglysuggests that a substantial
amount of deforestation and degradation occursréasawith little agricultural
value (Chomitz 2007).

12
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Figure 7 Forest degradation rates by the suitability forn#faid annual cropping
(Chomitz 2007).
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3. Tobacco Growing Countries
3.1. Overview

Figure 8 shows the major tobacco growing countimording to their production
in tons for the year 2007. The highest productioargity has China followed by
Brazil, India and the USA.

2'397'200

180'000 170'000

126'000 ¥ | {
18000 100'000  98'000 7900 70'000 63'000 53000  44'000

China Brazil India USA Indonesia  Argentina  Pakistan M alawi Italy Turkey Zimbabwe Thailand DPR Korea Tanzania Canada

Figure 8 Tobacco Production in tons for the major tobagawing countries for the
year 2007 (based on data from FAO 2009b).

® 100000 or more 1'000 - 5'000
" 10'000 — 99'999 less than 1'000
" 5'000 - 9'999 No tobacco grown or no data

Figure 9 Land devoted to grow tobacco, area in hectarehoytear 2007 (based on
data from FAO 2009b).
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Figure 9 shows the land area devoted to the pramuof tobacco worldwide. The
countries with the largest agricultural areas deddb grow tobacco are China,
Brazil, India, Indonesia, Malawi, Turkey and the AJ®ith more than 100'000
hectares.

Table 2 puts in perspective the area where tob&cdwarvested and the total

agricultural area for the countries where thisoréihigher than 0.5%. In addition,

it shows the annual forest change in 1'000 hectamdgpercent for the years 2000
to 2007. Malawi has the largest share on agricalltairea devoted to grow tobacco
followed by the Republic of Macedonia, Lebanon, BEabwe, DPR Korea and

Jordan. All other countries grow tobacco on lessth% of their agricultural area.

Of the countries with the largest share on agnralt area devoted to grow

tobacco only Malawi (118'000 tonriesZimbabwe (79'000 tonnes), DPR Korea
(63'000 tonnes) and China (2.4 million tonnes) mgor tobacco producers by

means of production per year.

Table 2  Harvested Tobacco Area compared to the total dtuial area for countries
where this ratio is higher than 0.5% in the yedi2@nd Annual Forest Change
in these countries between 2000 and 2007 (basedtarfrom FAO 2009b).

Country Harvested Tobacco Area/  Annual Forest
Agricultural Area Change 2000-2007
% 1'000 ha %
Malawi 4.¢7 -33.C -0.€
Republic of Macedonia 3.68 0.0 0.0
Lebanon 3.14 1.1 0.8
Zimbabwe 1.55 -313.0 -1.6
Demaocratic People's Republic of Korea 1.50 -126.8 1.9 -
Jordan 1.31 0.0 0.0
China 0.92 4057.8 2.3
Bulgaria 0.91 50.0 15
Republic of Korea 0.84 -7.0 -0.1
Brazil 0.69 -3103.0 -0.6
Cuba 0.69 55.6 2.3
Dominican Republic 0.68 0.0 0.0
Turkey 0.59 24.6 0.2
Saint Vincent and Grenadines 0.58 0.1 0.8
Indonesia 0.57 -1871.4 -1.9

. According to the definition of the FAO the totarizultural area is defined as land where permansys are
cultivated plus arable land (land under temporamycaltural crops, temporary meadows for mowingasture,
land under market and kitchen gardens and land dearity fallow (less than five years). The abandbiend
resulting from shifting cultivation is not included this category.). Permanent meadows and pastrgesot
included in the numbers mentioned above.

1 Production data for the year 2007 (FAO 2009b).
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Only with these data it is not possible to makeeaegal statement on the link
between the part of the agricultural area wheradob is grown and the annual
forest change. Therefore, a closer look on defatest due to the cultivation of
tobacco is necessary.

3.2. Deforestation due to the Tobacco Industry

There are two possible contributions of the tobaowhstry to deforestation:
clearing of forested land for the production ofdoto and deforestation due to the
use of wood for curing of tobacco. In the followjnge address these two issues.

3.2.1. Deforestation due to Cultivation

There is no data available, which would show thepaaot of the tobacco
production and other crops on deforestation diyedtherefore, we analyse data
from the FAO and put it into perspective to the m@bacco producing countries
and the change of the forest area, the changesafgticultural area, the change of
the area where the different crops are cultivat&teg Harvested") and the
change of the ratio "Area Harvested / Total Agtictdl Area" (see Table 5). The
data analysis shows, that whenever the changesdbtiest area in a country over
a certain period (1990-2000 or 2000-2007) was magathe agricultural area
increased. For example the forest area in Indorsestaeased between 1990 and
2000 of about 16%, whereas the agricultural aresea@sed of 5% in the same
period. This fact gives first evidence that agtictdl expansion has an impact on
deforestation. In addition, the data show the mataimpact of the tobacco
production on the deforestation due to agricultegbansion. For example the
area where tobacco was cultivated in Indonesiadmiwl990 and 2000 decreased
by 29% and the share of tobacco on the total atui@h area by about 32%.
During the same time the area where palm oil frwtsere cultivated almost
doubled. In this case it can be concluded, thatptioeluction of palm oil fruits
may have been a main driver on deforestation inriedia between 1990 and 2000
and the tobacco production certainly had no sigaift impact on deforestation
due to agricultural expansion.

16
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In summary, Table 3 gives an overview of the mamd aecondary drivers of
deforestation due to agricultural expansion formtdas with a negative forest
area change. The selection is based on Table 4 alplé 5: Considered as main
drivers are those crops, where the change in & lsarvested and the change in
the ratio area harvested to agricultural area iteelst.

Table 3 Main and secondary agricultural drivers of defaash in selected countries
with negative forest change.

1990 - 2000 2000 - 2007
Country ain Drivers Secondary Drivers Main Drivers Sec  ondary Drivers
Brazil Oil palm fruit, Soybeans Tobacco Wheat, Soybeans, Tobacco Cotton, Oil palm fruit, maize
Indonesia Oil palm fruit Rize, Maize, Cotton Oil palm fruit Tobacco
Argentina Maize, Soybeans Rize, Tobacco, Wheat |Soybeans Tobacco
Pakistan Soybeans Tobacco Tobacco, Rize, Cotton
Malawi Rice Tobacco Tobacco Rize, Maize
Zimbabwe |Cotton, Tobacco Rice, Maize, Soybeans Soybeans, Cotton, Maize
Tanzania Maize, Tobacco Rice, Wheat Wheat, Rice Cotton

Table 4  Share of the harvested area in total agricultureh dor different crops and
main tobacco producing countries (in % for the geB90 and 2007) (based
on data from FAO 2009b).

Ratio ‘Area Harvested' / ‘Agricultural Area’

Country Tobacco Rice Maize Soybeans Wheat Cotton 0il palm fruit
1990 2007 1990 2007 1990 2007 1990 2007 1990 2007 1990 2007 1990 2007

China 1.2% 09% 255% 19.3% 16.3% 184% 58% 5.8% 23.4% 150% 43% 3.6%

Brazil 05% 07% 6.9% 4.4% 19.8% 20.8% 20.0% 31.0% 47% 27% 33% 17% 01% 0.1%

India 0.2% 0.2% 25.2% 26.0% 3.5% 4.6% 15% 50% 13.9% 16.5% 4.4% 5.5%

USA 0.2% 01% 0.6% 0.6% 14.4% 20.2% 122% 17.7% 14.9% 11.9% 25% 2.5%

Indonesia 0.7% 0.6% 32.8% 32.4% 9.9% 92% 42% 15% 01% 01% 21% 12.2%

Argentina 02% 03% 04% 05% 57% 85% 181% 48.1% 21.2% 16.4% 2.0% 0.9%

Pakistan 0.2% 03% 10.1% 11.7% 37.5% 38.1% 12.7% 14.6%

Malawi 42% 5.0% 12% 1.7% 56.5% 54.1% 01% 01% 2.0% 1.6%

Italy 0.7% 04% 18% 24% 6.4% 11.1% 4.4% 1.4% 23.2% 21.0%

Turkey 12% 06% 02% 03% 1.9% 22% 03% 0.0% 34.1% 346% 23% 3.0%

Zimbabwe 2.0% 1.5% 38.1% 432% 18% 21% 1.9% 08% 7.6% 11.9%

Thailand 0.3% 0.2% 42.7% 547% 7.5% 50% 20% 0.7% 03% 0.0% 05% 2.3%

Korea, DPR 1.6% 15% 24.3% 19.2% 27.6% 16.5% 13.8% 10.0% 3.6% 3.1% 06% 0.6%

Tanzania 02% 04% 38% 6.5% 16.3% 29.4% 0.1% 00% 05% 0.9% 3.9% 25%

Canada 0.1% 0.0% 20% 26% 0.9% 2.2% 27.2% 16.6%
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1990-2000
Change 'Area Harvested (CAH)' and Change 'Ratio Area Harvested/Agricultural Area (RAH)'
Country Change ‘Forest R Change Tobacco Rice Maize Soybeans Wheat Cotton Oil palm fruit
Area’' 'Agricultural Area’'

CAH RAH CAH RAH CAH RAH CAH RAH CAH RAH CAH RAH CAH RAH
China 13% 10% -10% -18% -10% -18% % -2% 23% 12% -13% -21% -28% -34% 5% -5%
Brazil -5% 14% 13% 0% 7%  -18% 2% -10%  19% 5% -60% -65% -58% -63% 36% 20%
India 6% 1% 5% 3% 5% 3% 12% 10% 150% 147% 17% 15% 15% 14%
USA 1% -5% -36% -32% 8% 14% 8% 14% 28% 35% -23% -19% 11% 17%
Indonesia -16% 5% -29% -32%  12% 7% 11% 5% -38% -41% 8% 3% 199% 185%
Argentina -4% 5% 36% 29% 62% 54% 98% 88% 74% 65% 11% 6% -39%  -42%
Pakistan -16% 5% 38% 32% 12% 7% 435% 410% 8% 3% 10% 5%
Malawi -8% 21% 19% -2% 50% 24% % -12% 8% -11%  -17% -31%
Italy 13% -6% -56% -53% 3% 9% 39% 47% -52% -49% -16% -11% -100% -100%
Turkey 4% -5% -26% -22% 25% @ 31% 8% 13% -80% -79% 0% 5% 2% 7%
Zimbabwe -14% 11% 51% 36% 25% 12% 24% 11% 16% 4% -17%  -26%  62% @ 46%
Thailand -7% -8% -31% -26% 13% 22% -21% -15% -47% -43% 60% 73% -64% -61% 117% 135%
Korea, DPR -17% 13% 10% 3% -11%  -21%  -27%  -36%  -9% < -20% -34% -42% 19% 5%
Tanzania -10% 0% 114% 114% 34% 34% 127% 127% 2% 2% 33% 33% -45% -45% 7% 7%
Canada 0% 1% -19%  -19% 7% 7% 119% 118% -23% -23%

2000-2007
Change 'Area Harvested (CAH)' and Change 'Ratio Area Harvested/Agricultural Area (RAH)'
Country Change "Forest . Change Tobacco Rice Maize Soybeans Wheat Cotton 0Oil palm fruit
Area’' 'Agricultural Area’'

CAH RAH CAH RAH CAH RAH CAH RAH CAH RAH CAH RAH CAH RAH
China 16% 6% -3% -8% -3% -8% 22%  15% -4%  -10% -14% -19% 34% 27% 7% 1%
Brazil -4% 2% 49%  46% -21% -22% 19% 17% 51% 48% 71% 67% 38% 36% 27% 24%
India 0% -1% -12%  -11% 2% 0% 18% 19% 33% 35% 2% 3% 8% 10%
USA 0% -3% -25% -23% -10% 7% 19%  23% 4% 7% -4% 1% -20% -17%
Indonesia -13% 12% 28% 14% 3% -8% 1% -12%  -30%  -38% 5% -14% 127% 104%
Argentina -3% 16% 54% 33% -13% -25% -8% -21% 86% 61% -15% -27% -8% -21%
Pakistan -14% 2% 10% 8% 9% 8% -98% -98% 0% -1% 11%  10%
Malawi -6% 9% 31% 20% 21% 11% 18% 8% -12%  -19% 21%  12%
Italy 8% -14% -10% 5% 6% 23% 2% 18% -48% -39% -12% 2%
Turkey 2% -6% -38% -34% 47%  56% -1% 5% -20% -15%  -9% -3% 12%  19%
Zimbabwe -11% 0% -43%  -43% 0% 0% 2% 2% 10% 10% -40% -40% 8% 8%
Thailand -3% 0% -8% -7% 5% 5% -22%  -22% -35% -35% -17% -16% -69% -69% 109% 110%
Korea, DPR -13% 7% 2% -5% 7% 0% 0% -7% -3% -10% 58% 47% 0% -7%
Tanzania -8% 2% -18% -20% 29% 26% -19% -21% -11% -12% 33% 30% 17% 15% 0% -2%
Canada 0% 0% -31%  -31% 23% 23% 10%  10% -20% -20%
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3.2.2. Deforestation due to Tobacco Curing

There are primarily four different technigques tarecdobacco: Air-cured, fire-
cured, flue-cured and sun-cured tobacco. For elfirtigjues the cut plants or pulled
leaves are transferred to tobacco barns, wheredteegured. The curing methods
vary with the type of tobacco grown.

— Flue-curedtobacco was originally strung onto tobacco stickbjch were
hung from tier-poles in curing barns. These bamgehflues which run from
externally fed fire boxes, heat-curing the tobaewithout exposing it to
smoke, slowly raising the temperature over the s®wf the curing. The
process generally takes about a week. This mettmalipes cigarette tobacco
that is medium to high in sugar and has low to héylels of nicotine.

— Fire-cured tobacco is hung in large barns where fires of Wwamtls and/or
hardwood byproducts are kept on continuous or nmtéznt low smoulder and
takes between three days and ten weeks, dependinigeoprocess and the
tobacco. Fire curing produces a tobacco low in saga medium to high in
nicotine. Pipe tobacco, chewing tobacco, and srasf,well as a limited
amount of cigar and cigarette tobacco, are firedur

— Air-cured tobacco is hung in well-ventilated barns and afldvto dry over a
period of four to eight weeks. Air-cured tobaccddw in sugar, which can
give the tobacco smoke a light, sweet flavour, bovd to high in nicotine.
Some cigar and burley tobaccos are air cured.

— Sun-curedobacco dries in the sun. This method is usedlitkdy, Greece and
other Mediterranean countries to produce oriemiaatco. Sun-cured tobacco
is high in sugar and low in nicotine and is usddhagrily in cigarettes.

Fire- and flue-cured tobacco mainly uses wood ad fa provide the energy

needed for the curing process. In 2008, about 70%he total global tobacco

production — equal to 4'175'400 tonnes farm salksght, the weight as purchased
from the farmers — was Flue-Cured Virginia (FCVpdoco. Fire-cured tobacco
represents less than 1% of the world productioth &#'400 tonnes. The largest
producers of FCV are China (2'300'000 tonnes), iB(&98'000 tonnes), India

(279'300 tonnes), U.S. (218'600 tonnes), E.U. (IXB'tonnes) and Argentina
(84'800 tonnes) (ITGA 2009). In Africa, major proagus of FCV are Tanzania
(51'233 tonnes), Zimbabwe (48'843 tonnes), Mala®8167 tonnes), Uganda
(16'000 tonnes), Kenya (16'000 tonnes) and Zanili®69 tonnes).
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Estimation of Tobacco's Share on Deforestationtduée Curing Process

In the following the approach of Geist (1999) cédting the share of curing
tobacco to deforestation is described and updatddnew data and estimations.
Geist applied in his study the following six steps:

(1) Total annual world tobacco production

Table 6 shows the annual world tobacco productiométric tons green weight
for the years 1990, 2005, 2007 and 2008 and thee sffathe different types of
tobacco. Flue-cured tobacco is with about 70% efttital annual production the
major kind of tobacco produced worldwide. Since 8% total annual tobacco
production decreased by about 20%.

Table 6  Annual World Tobacco Production in metric tons greeight for the total
production and different types of tobacco (FAO 200f@r 1990) and ITGA

2009).
Annual World Tobacco Production
Light Air- Dark Air-
Year Total Flue-Cured Burley Oriental Cured Cured Dark-Fired  Sun-Cured Others
199C 7'706'900 4'921'600 870'100 786'400 60'100 1227700*
200C 5'955'154 3'723'958 798187 533197 38'583 173'178 67147 274'704 346200
200¢ 5'928'882 4'037'278 771277 352'457 31197 144'681 37'220 190143 364'629
2007 5'498'70: 3'874'52 615'66: 234'76¢ 32'37¢ 142'46( 40'057 189'90( 368'95(
200¢ 6'030'441 4'175'40( 733'83: 266'42; 9'71¢ 132'44° 54'40¢ 232'17! 426'05(
In % of total annual production
199¢C 63.9% 11.3% 10.2% 0.8% 15.9%
200C 62.8% 13.5% 9.0% 0.7% 2.9% 1.1% 4.6% 5.8%
200t 68.1% 13.0% 5.9% 2.4% 0.6% 3.2% 6.2% 0.0%
2007 70.5% 11.2% 4.3% 0.6% 2.6% 0.7% 3.5% 6.7%
200¢ 69.2% 12.2% 4.4% 0.2% 2.2% 0.9% 3.9% 7.1%

* Data for 1990 includes air-cured, sun-cured atieis
(2) Annual tobacco production using wood

Flue-cured and dark fire-cured tobacco are the tiypes of tobacco which use
wood for the curing processOther common energy sources used for the curing
process are coal, oil and gas. Table 7 shows thes sif wood in percentage of
flue-cured tobacco for different regions and Tablor individual countries. The
differences between the regions are considerabtéevhe use of wood is of
minor importance in Europe and North America, itwiely used in South
America, Africa and — to a lesser degree — in Asia.

2 Other curing processes, e.g. curing burley tobarse wood only for poles. As this factor is from
inferior importance it is neglected in this study.
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Table 7 Share of wood-based flue-curing of tobacco (Gei§i0.

Fuelwood for curing as % of

Region flue-cured tobacco
Europe <1%
North & Central America 2%
South America 95%
Africa 44%

Asia 10%

World 19%

Table 8  Share of wood-based flue curing of tobacco forcdelk countries (Geist 2000
and update for Argentina from Universal Leaf TalzaSé 2009)

Number of growing Fuelwood as % of flue tobacco cured

countries 100% 90% 67% 50% 36% 30% 5%
Africa 18 1P

America 168 19
Asia & Oceania ¢ 7' oY oh

World (N=56) 27 16 1 9 2 1

& Angola, Benin, Congo, Ethiopia, Ghana, Kenya, Mgdaar, Malawi, Mali, Morocco, Mauritius, Mozambégu
Nigeria, Reunion, Sierra Leone, Tanzania, UgandaZambia

® Zimbabwe® Brazil, Hondurad Argentina*
€Chile, Colombia, Costa Rica, Dominican Republicu&or, El Salvador, Guatemala, Guyana, Haiti, Jeanai
Mexico, Nicaragua, Peru, Trinidad & Tobago, Urugaag Venezuela

f pakistan, India, Myanmar, Cambodia, Laos, Malagsid Philippines
9 Cyprus, Iran, Jordan, North Korea, South KoreaigS¥hailand, Vietham and Yemen
n Bangladesh, Sri Lan

* A recent report from Universal Leaf Tabacos SA{Q) indicates that in Argentina 95% of the flueezlitobacco is dried using ¢
as a fuel. The remaining 5% is cured with wood¢cpased from wood dealers. Geist indicated thisevedibe 67%.

Applying the world mean from Table 7 (19%) the aanglobal tobacco
production using wood for the curing process canch&ulated (Table 9).
Comparing to 1990 the tobacco production using wdecreased from almost 1
million tonnes to about 850'000 tonnes in 2008.

Table 9  Annual global tobacco production using wood for ¢hieing process (ITGA

2009).
Annual global tobacco production using wood
Y 0
ear [tonnes] [% of total _tobacco

production]

1990 995'204 12.9%

2005 804'303 13.6%

2007 776'217 14.1%

2008 847'729 14.1%
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(3) Annual solid wood required for tobacco

The amount of wood used for curing varies substiiptaccording to the barns
used and the techniques applied. The range of &stins for the amount of wood
used is between 3 kg wood/kg tobacco for an eneffigient barn up to 30 kg
wood/kg tobacco for inefficient traditional barrseé Table 10).

Table 10 Amount of wood used per kilogram tobacco cured.

Techniques Source kg wood / kg tobacco cured
Traditional small-scale farmer ProBEC Malawi 2006 0 té 30

Global mean Geist 1999 8.6

Median of 14 countries ITGA 1997 5.5

Rocket Barn small-scale farmer  ProBEC Malawi 2006 to 3.5

(4) Additional annual (deficit) wood required fonring tobacco

Using the degree of self-sufficiency in wood obgairfrom private woodlots, the
share and amount of solid wood originating from roped common land and
natural forests can be estimated.

The percentage of tobacco farmers who are seliegerfit in wood can be
converted to the equivalent deficit wood neededld 41 shows the percentage of
tobacco farmers who have woodlots for the wood edddr the curing process
for different countries based on data from Gei€0@®. The global mean is 42%,
with big differences between the countries. Theadatllected by Geist refer to
data collected between 1990 and 2000, while refdrtebacco companies show
that tree planting activities to increase selfisighcy have increased in the last
years (see also chapter 4.1.).
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Table 11 Percentage of flue-curing tobacco farmers who elfessifficient in wood
supply for the curing process, based on Geist (AAA increase due to tree-
planting activities by the tobacco industry.

Percentage of flue-curing Increase due to tree-
tobacco farmers who are self- planting and other
Country . . .
sufficient in wood for the activities by the tobacco

curing process industry
Argentina 10% N/A
Brazil 82% Yes
Honduras 10% N/A
Congo 100% N/A
Kenya 100% N/A
Malawi 20% Yes
Nigeria 30% N/A
Sierra Leone 25% N/A
Tanzania 7% Ye$
Uganda 80% N/A
Zambia 10% Yes
Zimbabwe 70% N/A
Sri Lanka 75% N/A
Pakistan 10% N/A
Global Mean 42% N/A

1 N/A = No data available

2 This value may have increased due to the followéagpons: Governmental laws prohibit the cuttingreds for
tobacco curing and there have been reforestatitivitees documented by Universal Leaf Tabacos Ltedich
handles about 20% of the domestic tobacco produ¢siee also chapter 4.1.).

3 There have been considerable tree planting effyrthie Limbe Leaf Tobacco Company, which produatesut
50% of the domestic tobacco (see also chapter. 4[hiy may have led to an increase of the gradseti
sufficiency.

4 Due to a programme of reforestation and land regeion by the Association of Tanzania Tobacco @rad
(A.T.T.T.) the grade of self-sufficiency substafiyiancreased since 2002 (see also chapter 4.1chagter 5.4.).

® There have been tree planting efforts by the Zanheiaf Tobacco Company Limited, which produces abou
50% of the domestic tobacco (see also chapter. 4[hiy may have led to an increase of the gradseti
sufficiency.
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(5) Sustained-yield area of woody biomass needgutdweide the wood required
for curing tobacco

Using mean annual increment (MAI) values, the egjeint area of woody biomass
needed and assumed to be harvested on a sustadtedhgsis can be calculated.
With this approach, the sustainable managed femest necessary for the curing
process of tobacco can be estimated.

The mean annual increment is the average annualase in volume of individual

trees or stands up to a specified point in timee MAI changes with different

growth phases in a tree's life, being highest e rthddle years and then slowly
decreasing with age. The point at which the MAIkse& commonly used to

identify the biological maturity of the stand and readiness for harvesting. It is
often used to indicate the yield, since it représdhe long-term sustainable
quantity of wood which can be harvested.

MAI for different plantation forests:
— Temperature plantations = 2 — 1¥/lna (mean: 7 fifha)
—  Tropical plantations = 6 — 24%ha (mean: 15 ftha)

(6) Equivalent area of natural woody biomass dedted

Using growing stock (GS) values as specified fomadium woody biomass
potential (forest, woodlands, vegetational mosaitts) wooded area needed and
removed (deforested), can be calculated considé¢hiagyrade of self-sufficiency
of the tobacco farmers.

The growing stock of woody biomass is the commdyclzarvestable part of the
tree, which gives the (solid) volume of wood stagdion a given area. The
growing stock of a medium woody biomass potentidlich represents the most
common natural environments where tobacco is grasvapplied: 27 tonnes per
hectare.

Estimation of Tobacco's Share on Deforestation

Based on the described steps above, the sharee dbllacco curing process on
deforestation can be estimated. Table 12 shows shigre for different

assumptions of wood requirement for the curing gssc(3, 5.5, 8.6 and 30 kg
wood/kg tobacco) for the year 2009. Values areutated for a share of wood-
based flue-curing of 19%, a grade of self-suffickenf 42% (global mean value),
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a mean annual increment of 15/na and a growing stock of 27 t/ha. Based on
these values, the share of the curing process fonedéation is between 0.7% and
7.5%, whereas the extreme values on both sidesbmant realistic scenarios on
the global scale. It can be assumed that the dstimtobacco's share on
deforestation due to the curing process is betwesmd 2%.

Table 12 Estimation of the global share on deforestatiornheftobacco curing process
for the year 2008 (based on data from FAO (200BK}BA (2009) and Geist

(1999)).

kg wood / kg tobacco 30.0 8.6 55 3.0
(1) Total Production 2008 [tonnes] 6'030'446 6'036'44  6'030'446 6'030'446
(2) Production using wood [tonnes] 847'729 847'729 " 847'729
(3) Solid wood required [t] 25'431'870 7'254'017 4'66D 2'543'187
(4) Annual (deficit) wood required [t] 14'750'485 an330 2'704'256 1'475'048
(5) Sustained yield area [ha] 1'092'628 311'654 2@0'31 109'263
(6) Equivalent area of natural biomass [ha] 546'314 55'@27 100'158 54'631
Tobacco's share on deforestation [%)] 7.5% 2.1% 1.4% 0.7%

Values applied:
- Share of wood-based flue-curing = 19%
- Grade of self-sufficiency = 0.42
-GS =27tha
- MAI = 15m%ha
- Estimated total global area deforested in 2008326'314 ha/year

If the grade of self-sufficiency in wood requirear fthe curing process can be
augmented, the share on deforestation will decrésese Table 13). For example
the share on deforestation can be decreased frd¥h (grade of self-sufficiency
of 42%) to 0.5% for a consumption of 5.5 kg/kg tdx@mbased on a grade of self-
sufficiency of 80%.
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Table 13 Tobacco's share on deforestation for different ggaaf self-sufficiency.

Grade of self-sufficiency

Tobacco's share on deforestation [%)]

30.0 8.6 55 3.0

0% 12.9% 3.7% 2.4% 1.3%
10% 11.6% 3.3% 2.1% 1.2%
20% 10.3% 2.9% 1.9% 1.0%
30% 9.0% 2.6% 1.6% 0.9%
40% 7.7% 2.2% 1.4% 0.8%
50% 6.4% 1.8% 1.2% 0.6%
60% 5.1% 1.5% 0.9% 0.5%
70% 3.9% 1.1% 0.7% 0.4%
80% 2.6% 0.7% 0.5% 0.3%
90% 1.3% 0.4% 0.2% 0.1%
100% 0.0% 0.0% 0.0% 0.0%

Values applied:

- Share of wood-based flue-curing = 19%

-GS =27 tlhha

- MAI = 15m¥ha

- Estimated total global area deforested in 2008326'314 hal/year

Uncertainties and Assumptions

The described calculations above are subject toesamcertainties and
assumptions:

Annual tobacco production using wood:Unfortunately there is no current
data available for the share of wood-based flu@guof tobacco aggregated
to the continent or world level. The data listedraible 7 are derived from the
early 90s.

Some considerations: As China is the largest FQdyeer in Asia and still

cures most of his tobacco with coal, the percentdgeood-based flue-curing
may still be the same. In contrary, the percentdgeood-based flue-curing in

Africa may have increased, mainly because manyhefdommercial FCV

farmers in Zimbabwe are out of business now. Mbstese farmers used coal
for the curing process. With an increase in smalédéar FCV production, the

percentage of wood-use may have increased. Themage of wood-based
flue-curing in the South American region is likety have remained constant,
because in Brazil as one of the largest FCV prodonanly wood is used for

the curing process.

Annual solid wood required for tobacco: There is a controversy about the
issue how much wood is required per kg of cureédob. The values range
from 3 to 30 kg wood/kg tobacco. To our knowledge, global estimation
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based on current country specific data or systengatiluations of how many
energy-efficient curing barns are in use worldwiggst. However, reports
from tobacco companies seem to indicate that filiency increased for
selected countries in the recent years.

— Self-sufficiency of tobacco farmers: The data cited above refer to a
compilation of data made in the years 1990 to 19%ére are initiatives of
the tobacco industry which aim to increase the @@dself-sufficiency, which
significantly decrease the impact on natural faredtie to the curing of
tobacco. In addition governmental agreements sach Brazil forbid the use
of wood from natural forests to cure tobacco Aeadly mentioned in Table
11 there is data available concerning tree-planéotivities by the tobacco
industry in Brazil, Malawi, Tanzania and Zambia. €Sk activities are
described in some more detail in chapter 4.
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3.2.3. Comparison to other Crops

Table 14 shows the area where different crops areelkted in percentage of the
total area where crops are harvested for Africaytlsdmerica, Asia and the
world. The compiled data show, that the share b&atco (up to 0.51% in South
America) is small compared to other crops. Besttlesmajor food crops wheat,
maize, rice and soybeans, also crops like cottogarscane, oil palm fruit and
natural rubber have a substantially higher shar¢hentotal harvested area than
tobacco. Implicitly, this can be interpreted in theay that the share on
deforestation due to agricultural expansion is &ndbr tobacco than for other

crops.

Table 14 Comparison of the Area where different crops aredsted in percentage of
the total area harvested for the world, Africa, thodmerica and Asia (FAO

2009b).
World Africa South America Asia
Wheat 17.04% 4.52% 7.74% 16.74%
Maize 12.57% 13.35% 17.25% 8.66%
Rice 12.39% 4.33% 4.32% 23.97%
Soybeans 7.18% 0.58% 35.36% 3.35%
Cotton 2.63% 2.11% 1.76% 3.74%
Sugar cane 1.81% 0.79% 7.30% 1.74%
Oil palm fruit 1.10% 2.07% 0.36% 1.51%
Natural rubber 0.68% 0.32% 0.11% 1.32%
Jute 0.11% 0.002% 0.004% 0.23%
Sisal 0.03% 0.05% 0.25% 0.00%
Tobacco 0.29% 0.18% 0.51% 0.40%
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4. Activities of the Tobacco Industry

To counteract potential negative effects, the tobamdustry has stepped up
efforts to set up woodlots for fire wood, to refstrdand, to support sustainable
forest management, and to develop more wood-efificiaring technologies. The
industry aims to be self-sufficient in terms of widor the curing process or to use
other fuel sources for this process. Unfortunatielis difficult to find reports on
tree-planting and other activities by the tobacadustry. However, written
evidences from other industries such as the mirgagfle or cotton industry are
difficult to find as well. In the following, examgs$ of activities undertaken by the
tobacco industry are described.

4.1. Selected Tree Planting Initiatives

British American Tobacco

As an example, British American Tobacco has anreffation programme since
1980 in Bangladesh to compensate for wood burnimgobacco curing. The
pressure on land for farming meant that farmersvegrfirst reluctant to allocate
land to trees, especially as they might not be blearvest them for some years.

The company’s solution was to plant fast-growireesr on canal banks, roadsides
and railway embankments. To date, 710 km of caaak®, 115 km of roadsides,
and 52 km of railway embankments have been plaftbBbugh commitment by
company managers in the field, farmers’ demandémlings has increased to the
point where over 3.5 million trees are planted arye

British American Tobacco Bangladesh received then@Minister's Award for
Afforestation in 1993 and 2005 and, as a resulthef company's afforestation
activities, Bangladesh now has a wood fuel surpfu&0,000 metric tonnes.

3 Paragraph is based on British American Tobacc®200
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Imperial Tobaccd

Imperial Tobacco aims to reduce the impact of @tsvdies on wood consumption
in Madagascar. High levels of wood consumption gbute to deforestation and
loss of habitat, and it has been Imperial Tobacpokcy to promote a tree
planting programme with the agreement of the apate authority, the Service
des Eaux et Foréts.

Woodlot planting has been introduced to provideemals for the construction of
drying and grading barns and fuel for curing bafftse programme, introduced
with the agreement of local environmental departsieaimed to be self-sufficient
by 2006, yielding as much or more wood than usetiénconstruction and curing
process.

In addition, a forestation programme promotes #iatroduction of indigenous

plants by cultivating stocks in nurseries, and phan species such as bamboo
alongside rivers to protect the environment agasodt erosion during the heavy
rain and flood season.

ITC Limited

The ITC limited has a large Social ForeStpyogramme in India. For example,
during 2008 and 2009, about 2'392 hectares of Emedbrought under Social
Forestry plantations, expanding the cumulativel totd4'360 hectares. The Social
Forestry project today covers 454 villages and @b'@oor households. In

addition, the CDM Executive Board of the United idas Framework Convention

on Climate Change has confirmed the registration tH#rge-scale social forestry
CDM project developed by ITC. The project, whicls lgeen initiated on private
degraded wastelands owned by tribals and the poal in India, installed a

carbon sink of about 3'000 hectares. The projdéledti'Reforestation of severly
degraded landmass in Khamman district of Andhraési’ is being implemented

4 Paragraph is based on Imperial Tobacco 2009.

® Paragraph is based on ITC 2009.

& A Social Forestry Program intends to afforestrdegd land in rural areas. A Social Forestry
Program can contain farm forestry (encouragemenfaahers to plant trees on their own
farmland), community forestry (raising of trees @@mmunity land), extension forestry (planting
trees on the sides of roads, canals, railways aastelands) and agroforestry (silvicultural
practices combined with agricultural crops and Bteck farming on the same land).
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through several Non Governmental Organisationsdaseccollaboration with local
communities.

Zambia Leaf Tobacco Compdny

Zambia Leaf Tobacco Company (ZLTC) a member of Ersal Leaf Africa
supports growing tobacco in Zambia. Most smallestabacco farmers in Zambia
depend on natural woodlands. It is estimated tB&@01lkg tobacco utilizes 4'500 to
7'000 kg of wood. Thus, ZLTC has initiated an awiass programme amongst all
its contracted farmers to remedy the problem obesttation. The objective is to
help growers plant sufficient trees to fully mebke tFCV curing requirements
within 6 years. In a first phase between 2004 a@@52the tobacco growers
reforested a total surface of 1'154 hectares wittotal of eight fast-growing
multipurpose tree species: Acacia polyacantha, idcgalpinii, Albizia lebbeck,
Gliricida sepium, Khaya nyasica, Senna siamea, &epactabiliy and Faidherbia
albida.

Limbe Leaf Tobacco Compdny

Limbe Leaf Tobacco Company (LLTC) implements a fpésnting programme in
Malawi. Between 2002 and 2008 a total of 12'690Gdres were afforested. About
16 million trees survived. This tree planting promme was carried out in
cooperation with the Land Resources ConservatigmaRment of the Ministry of
Agriculture and Food Security and with the Agricuitl Research and Extension
Trust of Malawi. Table 15 gives a summary of thegpamme between 2002 and
2008 and Table 16 shows the planned programme bet2@08 and 2011.

Table 15 Summary of the programme of LLTC in Ma@@2 — 2008.

Description 2002-03 2003-04 2004-05 2005-06 2006-07 2087- Total 2002-08
Ha planted with trees 1'260 1'590 3'070 2'845 2'845 1'080 12'690
Trees planted per ha 1'666 1'666 1'666 1'666 1'666 1'666

Survival rate of trees 64% 75% 73% 76% 81% 65%

Total trees survived 1'339'640 1'984'334 3'753'770 J/® 3'820'121 1'500'000 16'001'635

" Paragraph is based on Zambia Leaf Tobacco Cor{gaop).
8 Paragraph is based on Limbe Leaf Tobacco Com009j.
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Table 16  Outline of the programme of LLTC in Mal2@D8 — 2012.

Description 2008-09 2009-10 2010-11 2011-12 Immediate iagd

Ha planted with trees 930 960 1'110 1'050 4'050 ha planted

Expected amount of

1'666 1'666 1'666 1'666 7'200'000 trees planted
trees planted per ha

Association of Tanzania Tobacco Traders (A.T.T.T.)

The Association of Tanzania Tobacco Traders (AT.)Tstarted a programme of
tree planting and land regeneration in 2002 to engue sustainability of wood
production as source of fuel to cure tobacco.

The objectives of the project were to address enwnental issues with full

village involvement, to train the community membardree nursery and forest
management, to ensure self-sufficiency for the ¢obagrowing community in

terms of wood and to regenerate natural forest land

The programme covered an average of 43'351 hdahand ensured the raising of
about 53 million trees in total, with a successiulvival rate of 73% since 2002.
1 ton of cured tobacco needs about 181 trees tmubeach year, which leads to
about 9.5 million trees that are needed to be adh gear for the annual tobacco
production of about 53'000 tonnes in Tanzania. ABsg that a tree needs to grow
on average 5-7 years before it can be cut, aboutillién trees (of different ages)

are needed to be grown to be self-sufficient. Thiuthye farmers are continuing

their replanting and naturally regenerating adgegitwith about 9.5 million trees

each year, the grade of self-sufficiency in Tanzanmill increase to nearly 100%

in future.

Universal Leaf Tabacos Ltda. (UL*f)

Universal Leaf Tabacos Ltda, which handles abo@b 20 the domestic tobacco
production, has a long history of tree planting\iés in Brazil to provide wood
for tobacco curing, having started woodlot plantadivities at the beginning of

° Paragraph is based on Association of TanzaniadmbTraders (2009).
10 paragraph is based on Universal Leaf Tabacos(R@I20).
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the 1980s. In Brazil tobacco is cultivated maimythe states of Rio Grande do
Sul, Santa Catarina and Parana, which represenit @%% of the domestic

production of this crop. Farmers under ULT contrhate planted an area of
nearly 44,000 ha with woodlots for curing, and h&wvenaintain an area of about
46,000 ha of natural forest.

In 2000 a term of agreement of compliant behavivas signed in the state of
Santa Catarina between the government, the tobadastry and the farmers. The
most important points of this document are:

e The tobacco companies should provide finance tmdes that are not self-
sufficient in firewood to buy wood from reforestati with exotic species
(from Eucalyptus species).

e The tobacco companies should launch campaigns dmqie reforestation,
native forest preservation and to inform the fasnabout the risks of not
complying with the environmental legislation.

» The tobacco companies should give incentives for @nomote reforestation
with exotic species to achieve self-sufficiencyfirewood. Also the tobacco
companies should provide technical assistance tmefid in terms of
reforestation.

¢ The tobacco companies should provide transportr@fvbod from Eucalyptus
to farmers that are not self-sufficient in firewoffdrmers without land and
with limited land available).

e« The tobacco companies should add a clause to thaahrcontract with
farmers that they will not buy tobacco cured wittewood from irregular
origin (from native species and/or without license)

¢ The tobacco companies should not have contracksfaiitners who were sued
by the Environmental Protection Agency.

¢ The tobacco companies should provide annually aeeagent signed by the
farmers identifying the origin of the wood that Mhle used to cure the flue-
cured tobacco.

The tobacco companies signed a similar agreemetit thie Parana State
Environmental Protection Agency, IAP, in 2004.

The State of Rio Grande do Sul did not laid dowecdfr conditions, mainly
because deforestation in this state is virtually-agistent due to the active control
by the environment agency and very high penalféso there is good supply of
wood Eucalyptussp.andAcacia Negra from independent afforestation schemes.
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4.2. Wood-Efficient and Alternative Curing Initiatives

Malawi - The Rocket Barn

In close cooperation with the tobacco industry iral&vi (Limbe Leaf) the

regional Programme for Basic Energy and ConsemafiRvoBEC) implemented
by the German Agency for Technical Co-operationZ§ifi the Southern African

Development Community (SADC) region conducted regeito the creation of

more efficient tobacco barns in order to assistllsscale tobacco farmers. As a
result of ProBEC's interventions, farmers have wutti&lly reduced their wood
use.

The invented "Rocket Barn" is an adaptation ofeked stove technology, applied
to small-holder tobacco curing enterprises. Thesadrepresent a range of barns
that would be suitable for both small holder antchoeercial growers. The Rocket
Barn was designed with an enclosed horizontal fegstem and produces
impressive results using air dried hardwood.

Tests (field tests and tests at a testing sitenduhe curing season 2008 showed
the following results (Peter Scott 2008):

— Compared to traditional barns the Rocket Barn itk seduces the wood
consumption by 49.5% from 24.9ntobacco to 12.6 #t tobacco. This data
is based on 86 constructed Rocket Barns in Mal®piopela and Kasungu).

— Firewood is not free in Malawi, and a small holf@mer with 1 hectare of
flue cured tobacco spends an average of USD 285/¢mar buying wood.
Thus, fuelwood accounts for almost 23% of the taterage production costs
of tobacco in Malawi. The benefit due to the use¢hef Rocket Barn 250 was
for the season 2008 USD 1354.

— Tests with 10 different barns at a test site shothatithe kg wood to kg dried
leaf ratio can be decreased from 7.6:1 for a 2&k Straditional Barn to 1.5:1
for the most efficient 720 Stick Rocket Barn.
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Alternative fuels in Sri Lanka, Vietham and Bangisia

The Ceylon Tobacco Company (CTC), a British Amarichobacco (BAT)
company in Sri Lanka pioneered a method of curotzatco leaf that does not
involve the use of fossil fuels and woodfuels. 8il®97, all farmers supplying
leaf to CTC have only burned rice husks, not waeduring leaf.

Rice husks are the ‘cover’ surrounding the whit&ing of rice that are eaten; they
are removed by milling and are often a waste malteBut farmers in Sri Lanka
collect the husks during the milling season tofaesdurning in tobacco curing.

As well as reducing wood use, another benefit ohimg rice husks is that the ash
formed when they are burned is rich in potash dmasphorous and is used on the
soil to reduce acidity and improve fertility. Thesring method therefore uses no
fossil fuels and produces no waste material, anflillg sustainable and cost-
effective if rice husks are readily available.

Ceylon Tobacco Company’s method of curing with peeldy husk in Sri Lanka
has been extended to British American Tobacco campain Vietham and
Bangladesh. In 2002-2004 BAT in Vietnam funded @jqmt with its joint venture
partner Vinataba to develop the use of rice husksialai province in central
Vietnam, where very large quantities of rice arailable. All the farmers
involved in the project now use rice husk instedd/ood for curing, in a total of
500 curing barns.

In 2003 BAT Bangladesh began a pilot project witpa@ldy husk furnaces in the
Chittagong Hills. There are now some 40 paddy Huskaces. Only 30 per cent
of the tobacco produced in Bangladesh is curedgusimod; 70 per cent is cured
by rice paddy husk, straw and other non-wood adtiives.

In other countries in the Asia-Pacific region, pooad infrastructure and/or the
cost of bringing rice husk from the areas where ricgrown can make the method
too expensive (British American Tobacco 2009b).
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4.3. Other Initiatives

British American Tobacco — Biodiversity Risk Assesd’

The companies of the British American Tobacco Gratgrequired to make risk
assessments to identify biodiversity impacts ond lamithin their sphere of
influence, such as on any protected or sensitieasarlUCN Red List species or
on the diversity of life and natural systems, anddévelop plans to reduce any
impacts.

A biodiversity risk assessment tool has been dstadd and trialled in Indonesia
with a risk assessment in 2006 by British Ameridaacco Indonesia and two
NGO partners, Fauna & Flora International and Eeatbh Europe.

No direct impacts of company activities were idiéeti on protected areas, but
tobacco agriculture was found to be adversely #dfbcby ongoing forest

degradation in some areas. Company activities weteseen to contribute to
forest degradation, although a move from keroseraal fuel for tobacco curing,

which could enable growers to use wood more easityiring, was identified as a
potential risk. British American Tobacco Indonegadrawing up action plans
based on the risk assessment findings. In theduhe following actions will be

taken by British American Tobacco:

— Putting systems in place to gather information loa two key biodiversity
measures — wood for tobacco curing and risk assgsm and to track local
biodiversity indicators resulting from risk assessits by the end of 2009;

— Carrying out Biodiversity Risk Assessments in &k tmarkets where BAT
grow leaf by the end of 2010;

— Launch of a training programme aimed at leaf marsaged launch a learning
module for all employees during 2009;

— Develop and trial replicable models of forest regyation and native forest
management by the end of 2010;

— Investigate the use of alternative fuels and howtoease furnace efficiency
to help in the aim of farmers using less than 3 qeat of wood fuel from
natural forests by 2015.

11 paragraph based on British American Tobacco 2009c.
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5. Case Studies

This chapter seeks to have a closer look on treetha production of tobacco has
related to deforestation on the basis of selectask cstudies and countries
respectively. The chosen countries are: Brazil, gl Indonesia, Tanzania,
Pakistan, Madagascar and Argentina. These coumtaes been chosen based on
their role in the production of tobacco (total puotion, area compared to total
agricultural area, etc.), data availability, geqdnaal location, the rate of
deforestation and the role of other crops in refato deforestation.

The countries are described according to the faligwtructure:

— Forest Resources and Deforestation

— Tobacco Production

— Tobacco's Share on Deforestation and Comparisothey Crops
— Comparison to other Drivers of Deforestation

The share on deforestation due to the curing psocdstobacco is estimated
similar to the calculations conducted in chapt&.23.for the global level. The
deforestation due to agricultural expansion is dame rough estimations using
data from the FAO. The values show the role ofttimcco production relatively
to the production of other crops

12 FAO data only states the "area harvested", wieédrs to the area from which a crop is gathered.
Area harvested, therefore, excludes the area froiohyalthough sown or planted, there was no
harvest due to damage, failure, etc. If the crogearconsideration is harvested more than once
during the year as a consequence of successiv@iogpphe area is counted as many times as
harvested.

This definition implies that forest loss due taiagltural expansion is generally overestimated in
the following case studies.
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5.1. Brazil

Forest Resources and Deforestation
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Figure 10 Forest Cover Map of Brazil (FAO 2001).

The humid tropical forests of the Amazon region stitnte the largest block of
closed forests in any tropical country. The totakbt cover in Brazil is about 470
million hectares in the year 2007. Between 2000 2007 about 0.6% of the
forest area was lost per year, corresponding tataBanillion hectares per year
(see Table 20). Between 1990 and 2007 the couastydlmost 10% of its total
forest cover (FAO 2009b).

Table 17 Forest Area and Annual Change Rate of the ForegtiGo Brazil (FAO

2009b).
Forest Area [1000 ha] Annual Change Rate
1990 2000 2007 1990-2000  2000-2007
520'027 493213 471'492 -0.5% -0.6%
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Tobacco Production

The production of tobacco in Brazil increased frabout 400'000 metric tons in

the year 1990 to more than 800'000 metric tonsiényear 2004. Since then, the
production decreased to about 700'000 metric tdfigh this production capacity

Brazil is still the third biggest producer of toleacafter China (2.4 million tons)

and India (780'000 tons).

1'000'000

900'000

800000 /\\
700'000+ /\/

600000

500000 /\ /\/\/
400000

[— V

300000+

Metric Tons (Green Weight)

200000

100000

0 T T T T T T T T T T T T T T T T T T
1990 1992 1994 1996 1998 2000 2002 2004 2006 2008

Figure 11 Tobacco production in metric tons (green weightjMeen 1990 and 2009 in
Brazil (ITGA 2009).
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Tobacco's Share on Deforestation and Comparisaitier Crops

Due to the curing process:Assuming a share of wood-based flue-curing of
tobacco of 100% (see Table 8), a grade of selieieffcy of 829%° a growing
stock of 27t/ha, a mean annual increment of ’lBa) an estimated forest loss in
2008 of 3'103'000 ha/year and a mean wood usagesdtg wood / kg tobacco
cured, tobacco's estimated share on deforestatioBrazil due to the curing
process is 0.7% (Table 21).

Table 18 Estimation of the share on deforestation of theatsb curing process for the
year 2008 for Brazil (based on data from FAO (2009BGA (2009) and

Geist (1999)).

kg wood / kg tobacco 30.0 8.6 55 3.0
(1) Total Production 2008 [tonnes] 724'195 724'195 T3 724'195
(2) Production using wood [tonnes] 608'000 608'000 LGOE] 608'000
(3) Solid wood required [t] 18'240'000 5'202'656 3'800 1'824'000
(4) Annual (deficit) wood required [t] 3'283'200 93B3 601'920 328'320
(5) Sustained yield area [ha] 243200 69'369 44'587 32
(6) Equivalent area of natural biomass [ha] 121'600 4'6@4 22'293 12'160
Tobacco's share on deforestation [%)] 3.9% 1.1% 0.7% 0.4%

Values applied:
- Share of wood-based flue-curing = 100%
- Grade of self-sufficiency = 0.82
-GS =27tha
- MAI = 15m%ha
- Estimated Total area deforested in 2008 = 3'DUBMa/year

As stated in chapter 4.1., the grade of self-sigfficy may have increased due to
tree-planting activities undertaken by the tobaswustry since 2000 and legal
contracts between the Brazilian Government andtabacco industry. With an
increase of about 10%, the share of the tobacasstngl on deforestation would
decrease to about 0.3%.

Due to agricultural expansion: In total, the agricultural area in Brazil increased
between 1990 and 2007 by about 9 million hecta?€@9{ — 2007: 1.3 million
hectares). The crops with the highest estimatedestia the increase of the total
agricultural area are soybeans (responsible for 6Y%he increase), sugar cane
(18%), maize (15%), sorghum (3.3%) and tobacco%).2About 30% of this
increase of the agricultural area can be attribtdetie switch from other cultures.

13 According to Geist 2000 the grade of self-suffimy in Brazil is high compared to other
countries. Only few farmers have to rely upon othan own sources of wood.
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A substantial part of the rest may be to the expaidorests, at maximum about
6.4 million hectares between 1990 and 2007 (seeTable 19).

Table 19 Area Harvested for different crops (1990 and 206%)mated share on the
increase in agricultural area between 1990 and 20@7estimated maximum
area of forests lost due to agricultural expanfiorselected crops in Brazil
(based on FAO 2009b).

Estimated Share on Estimated Maximum

Area Harvested 1990 Area Harvested 2007 the Increase in  Area of Forest lost du¢

Crop [ha] [ha] Agricultural Area to Agricultural
1990 to 200 Expansion [hal
Soybeans 11'487'300 20'565'300 56.9% 3'645'238
Maize 11'394'300 13'767'400 14.9% 952'910
Sugar cane 4'272'600 7'080'920 17.6% 1'127'671
Beans 4'680'090 3'788'280 - -
Rice 3'946'690 2'890'930 - -
Coffee 2'908'960 2'264'130 - -
Cassava 1'937'570 1'894'460 - -
Wheat 2'680'990 1'853'220 - -
Cotton 1'903'590 1'126'103 - -
Oranges 912'996 821'244 - -
Cashew nuts 582'818 731'412 0.9% 59'667
Sorghum 137'758 662'994 3.3% 210907
Cocoa beans 664'853 628'928 - -
Cashewapple 551'844 610'000 0.4% 23'352
Bananas 487'883 515'346 0.2% 11'028
Tobacco 274'098 459'481 1.2% 74'440

! Crops without value have a decrease in the prastuarea between 1990 and 2007

2 Total Forest Area lost between 1990 and 2007 538800 hectares
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Figure 12 Trend of the production area 1'000 hadelected crops between 1990 and
2007 in Brazil (FAO 2009b)

42



Tobacco and Forests B,S,S.

600000

500'000

400000

300000 -

200'000

100'000

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

—— Agricultural Area —— Forest Area

Figure 13 Trend of the agricultural area 1'000 hadethe forest area in Brazil between
1990 and 2007 (FAO 2009b)

Comparison to other Drivers of Deforestation

Cattle Ranching: In Latin America, cattle ranches are expandingdigpiFAO,
2006¢) and, for example, accounted for an estimda@¥ of deforestation in
Brazil in 2007 (Malhi et al. 2008). While the avgeasize of a cattle ranch in
Brazil is 24 000 hectares, some are as large a§@bbectares: in the Brazilian
Amazon region, ranches cover an area in total deast 8.4 million hectares
(UNEP, FAO, UNFF 2008).

The expansion of these land based industries inilBsacaused by a complex set
of factors including low land prices, devaluatiohtbe Brazilian currency, and
improved transportation infrastructure and productsystems. Brazil has also
been quick to respond to new export opportunitiegsitalizing, for example, on
meat exports at times when outbreaks of diseased$dbt-and-mouth disease are
present in other regions and markets (Nepstad 2006)
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Sources: Brazilian Institute for Geography and Statistics (IBGE); deforestation-amazonie.org.

Figure 14 Overview of the Brazilian Amazon, the deforestegbathe cattle breeding
area and the fields under crop production (lefiyl the growth of cattle
breeding in the Brazilian Amazon between 1994 &0R6AUNEP, FAO,
UNFF 2008).

Logging: The total area of selectively logged forests i #&mazon is unknown,
although estimates indicate that this activity nadfect 10,000-20,000 kinof
forest per year in the Brazilian Amazon (Nepstadletl999; Matricardi et al.
2001; Asner et al. 2005). Some of these forestsangerted to agricultural and
pasture land soon after timber is harvested, witleer areas remain as logged
forest. A substantial share of timber harvesteithénBrazilian Amazon - estimated
at 47 percent in 2001 and 43 percent in 2004 hasight to be illegal. These
figures probably represent an underestimate ofialldogging, since numerous
licensed loggers fail to implement forest manageanpéams or harvest illegally in
public unclaimed lands. As conventionally practicemjging causes substantial
damage to the forest, especially when associatéowilidfires (WRI 2006).
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5.2. Malawi

Forest Resources and Deforestation
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Figure 15 Forest Cover Map of Malawi (FAO 2001).
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Various types of fire-climax woodland, depending ahitude and rainfall,

constitute the largest part of the natural woodyetation (see Figure 15). Closed
forests occur only in the form of patches of veryiled area. They have been

grouped into three main types according to theituale (FAO 2001).

The total forest cover in Malawi is about 3.3 moifli hectares in the year 2007.

Between 2000 and 2007 about 0.9% of the forest aras lost per year,

corresponding to about 33'000 hectares per yearTable 20). Between 1990 and
2007 the country lost 14% of its total forest coflehO 2009b). The main causes
are fuelwood collection, charcoal production, amthséstence and commercial

agriculture.

Table 20 Forest Area and Annual Change Rate of the ForegtiGn Malawi (FAO

2009b).
Forest Area [1000 ha] Annual Change Rate
1990 2000 2007 1990-2000  2000-2007
3'896 3'567 3'336 -0.8% -0.9%
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Tobacco Production

In the last 20 years the annual tobacco produgtioreased from about 100'000
tons in the year 1990 to an estimated 266'000 itotise year 2009 (ITGA 2009)
(Figure 16). The share of the agricultural arearetiebacco is grown of the total
agricultural area is with 4.97% (year 2007) thenkeg} in the world (FAO 2009b).
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Figure 16 Tobacco production in metric tons (green weightjeen 1990 and 2009 in
Malawi (ITGA 2009).
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Tobacco's Share on Deforestation and Comparisaitier Crops

Due to the curing process:Assuming a share of wood-based flue-curing of
tobacco of 100% (see Table 8), a grade of selieeffcy of 20% (see Table 11),
a growing stock of 27t/ha, a mean annual increnéni5nm/ha, an estimated
forest loss in 2008 of 33'000 ha/year and a meamdwsage of 5.5 kg wood/kg
tobacco cured, tobacco's estimated share on d&ftoesin Malawi due to the
curing process is 12.8% (Table 21).

Table 21 Estimation of the share on deforestation of theatsb curing process for the
year 2008 for Malawi (based on data from FAO (2009BGA (2009) and

Geist (1999)).
kg wood / kg tobacco 30.0 8.6 55 3.0
(1) Total Production 2008 [tonnes] 194'872 194'872 ‘apa 194'872
(2) Production using wood [tonnes] 25'716 25'716 2%5'71 25'716
(3) Solid wood required [t] 771'480 220'052 141'438 12%
(4) Annual (deficit) wood required [t] 617'184 176104 113'150 61'718
(5) Sustained yield area [ha] 45'717 13'040 8'382 4'572
(6) Equivalent area of natural biomass [ha] 22'859 526" 4'191 2'286
Tobacco's share on deforestation [%)] 69.3% 19.8% 12.7% 6.9%

Values applied:
- Share of wood-based flue-curing = 100%
- Grade of self-sufficiency = 0.20
-GS =27tha
- MAI = 15m%ha
- Estimated Total area deforested in 2008 = 33lt#gear

As mentioned in chapter 4.1. the Limbe Leaf TobaCommpany implements a
tree-planting programme since 2002 and planted tab®umillion trees. With the
need of about 181 per ton of tobacco cured, abdutmillion trees are needed
each year for the production using wood of 256Gt As Limbe Leaf produces
about 50% of the total tobacco production in Malalout 2.3 million trees are
needed each year. To be self-sufficient a totabaiut 14 million trees are needed,
assuming that the trees can be cut every sixth yéas, if the yearly needed trees
(about 2.3 million) can be replanted each yeargtiaele of self-sufficiency can be
increased to about 100% for the tobacco produceldirbpe Leaf. With the plan
of Limbe Leaf to plant between 2008 and 2012 addéi 1.8 million trees each
year (see chapter 4.1.), this goal can almost biwaed. Assuming a grade of self-
sufficiency of nearly 100% for the farmers conteacby the Limbe Leaf Tobacco
Company and of 20% for the remaining (value by Gdise share of the tobacco
industry on deforestation in Malawi can be decreds® 6.3%.
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Due to agricultural expansion:In total, the agricultural area in Malawi increased
between 1990 and 2007 by about 0.74 million hesté2600 — 2007: 0.25 million

hectares). The crops with the highest estimatedestia the increase of the total
agricultural area are groundnuts (responsible fi% 2f the increase), potatoes
(19.3%), cassava (14%), beans (13.9%) and pigeas (5%). The area where
tobacco is produced increased between 1990 and [2p@bout 18'400 hectares.
About 22% of the increase of the agricultural area be attributed to the switch
from other cultures. A substantial part of the maaly be to the expense of forests,
at maximum about 0.58 million hectares between 188 2007 (see also Table

22).

Table 22 Area Harvested for different crops (1990 and 206%)mated share on the
increase in agricultural area between 1990 and 20@7estimated maximum
area of forests lost due to agricultural expan$iorselected crops in Malawi
(based on FAO 2009b).

Estimated Share on Estimated Maximum
Area Harvested 1990 Area Harvested 2007 the Increase in  Area of Forest lost du¢

Crop [ha] [ha] Agricultural Area to Agricultural
1990 to 200 Expansion [hal
Maize 1'343'784 1'215'356 - -
Beans 150'000 260'306 13.9% 80274
Groundnuts 48'185 258111 26.4% 152'770
Potatoes 34'299 188'176 19.3% 111'982
Cassava 61'506 172'539 14.0% 80'803
Pigeon peas 110'000 161'508 6.5% 37'484
Tobacco 100'110 118'551 2.3% 13'420
Chick peas 113'941 88'000 - -
Cow peas 78'000 79'000 0.1% 728
Sorghum 30814 74'131 5.4% 31'523
Cotton 48'516 60'673 1.5% 8'847
Rice 29'042 58'091 3.7% 21'140
Millet 19'583 44'878 3.2% 18'408
Plantains 44'800 30'000 - -
Sugar cane 17'000 23'000 0.8% 4'366

! Crops without value have a decrease in the pramuetrea between 1990 and 2007
2 Total Forest Area lost between 1990 and 2007 20B6Chectares
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Figure 17 Trend of the production area 1'000 hadelected crops between 1990 and
2007 in Malawi (FAO 2009b)
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Figure 18 Trend of the agricultural area 1'000 hadethe forest area in Malawi between
1990 and 2007 (FAO 2009b)

Comparison to other Drivers of Deforestation

Charcoal Production: The International Institute for Environment and
Development (UK) published a study in 2007 whichalgsis the charcoal
production and its impact on deforestation in Maldw total about 230’000 tons
of charcoal was used in the urban centres of Malelich is equivalent to about
1.4 million n? of wood and corresponds to about 15'000 hectafeforest
destructed for the productiin Compared to the annual deforestation of Malawi —
about 33'000 hectares per year — the productiarhafcoal has a share of almost
50% of the deforestation in Malawi (IIED 2007).

4 1t has to be considered that the production afabal not necessarily destructs the forest i, tota
as charcoal production is soften selective, basespecies and tree size.

The volume of timber per hectare of the forestllanMalawi is considered to be 98m
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5.3. Indonesia

Forest Resources and Deforestation
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Figure 19 Forest Cover Map of Indonesia (FAO 2001).

For an area that stretches for about 5'000 km atbegequator with several
recognised geological and phyto-geographical dwisj the flora of Indonesia is
relatively uniform, however still exhibiting a baical diversity and richness
which is without comparison in South East Asia. Magious climax types have
stages derived both artificially (by man) and byuna itself. Shifting cultivation,
hunting, burning practices and selective treerfglhave influenced vegetation in
some places to a high degree, for many centuribererl is little difference
between pioneer stands resulting from anthropogesuses and those originating
from natural factors such as fire, storm and vdlcanuption (FAO 2001).

The forest in Indonesia covers about 85 million thexs in the year 2007.
According to FAO estimates, over 2000-2005 Indcand®d the second largest
area of deforestation (after Brazil) with about7Lr8illion hectares cleared every
year and an annual deforestation rate of 1.91%owdst area per year (FAO
2009Db).
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Table 23  Forest Area and Annual Change Rate of $td@ever in Indonesia (FAO

2009b).
Forest Area [1000 ha] Annual Change Rate
1990 2000 2007 1990-2000  2000-2007
116'567 97'852 84'752 -1.6% -1.9%

Tobacco Production

In the late 90s the tobacco production in Indone&staeased from about 60'000
tons to 120’000 tons. In consequence to the widaspEast Asian economic crisis
During the first years of this century the prodantdropped to under 80’000 tons
per year but increased in the last years agaibaatal 10'000 tons per year.
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Figure 20 Tobacco production in metric tons (greesight) between 1990 and 2009 in
Indonesia (ITGA 2009).
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Tobacco's Share on Deforestation and Comparisaitier Crops

Due to the curing process:Assuming a share of wood-based flue-curing of
tobacco of 90%, a grade of self-sufficiency of 4gffebal mean), a growing stock
of 27t/ha, a mean annual increment of ¥ and an estimated forest loss in
2008 of 1'871'400 hal/year and a mean wood usagesdtg wood / kg tobacco
cured, tobacco's estimated share on deforestatidndonesia due to the curing
process is 0.3% (Table 24).

Table 24 Estimation of the share on deforestation of theatsb curing process for the
year 2008 for Indonesia (based on data from FA@%BY ITGA (2009) and

Geist (1999)).
kg wood / kg tobacco 30.0 8.6 55 3.0
(1) Total Production 2008 [tonnes] 106'470 106'470 ‘476 106'470
(2) Production using wood [tonnes] 45'600 45'600 45'60 45'600
(3) Solid wood required [t] 1'368'000 390'199 250'800 36'800
(4) Annual (deficit) wood required [t] 793440 22681 145'464 79'344
(5) Sustained yield area [ha] 58'773 16'764 10'775 s'87
(6) Equivalent area of natural biomass [ha] 29'387 383 5'388 2'939
Tobacco's share on deforestation [%)] 1.6% 0.4% 0.3% 0.2%

Values applied:
- Share of wood-based flue-curing = 90%
- Grade of self-sufficiency = 0.42
-GS =27tha
- MAI = 15m%ha
- Estimated Total area deforested in 2008 = 1'®0Lka/year

Due to agricultural expansion: In total, the agricultural area in Indonesia
increased between 1990 and 2007 by about 5.5 mitlextares (2000 — 2007: 3.9
million hectares). The crops with the highest eatad share on the increase of the
total agricultural area are oil palm fruit (respiates for 39.5% of the increase),
rice (16.8%), natural rubber (9.3%), cocoa bean8%J, coconuts (6.5%) and
maize (4.8%). The area where tobacco is produceredsed between 1990 and
2007 by about 41'000 hectares. About 16% of theeas®e of the agricultural area
can be attributed to the switch from other cultufgs estimated maximum area of
about 4.67 million hectares between 1990 and 20@y be attributed to the
conversion of forest to agricultural area (see dzble 25).
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Table 25 Area Harvested for different crops (1990 and 206g})imated share on the

increase in agricultural area between 1990 and 20d7estimated maximum

area of forests lost due to agricultural expansiorselected crops in Indonesia
(based on FAO 2009b).

Area Harvested 1990 Area Harvested 2007

Estimated Share on Estimated Maximum

Crop the Increase in  Area of Forest lost dug
[ha] [ha] Agricultural Area to Agricultural
1990 to 200* Expansion [haP
Rice 10'502'357 12'147'637 16.8% 785'366
Qil palm fruit 673'033 4'540'000 39.5% 1'845'877
Maize 3'158'092 3'630'324 4.8% 225'418
Coconuts 2'261'563 2'900'000 6.5% 304'755
Natural rubber 1'865'606 2'775'546 9.3% 434'355
Cassava 1'311'584 1'201'481 - -
Coffee 746'759 969'082 2.3% 106'125
Cocoa beans 158'820 923'968 7.8% 365'239
Groundnuts 650'560 660'480 0.1% 4'735
Soybeans 1'334'100 459'116 - -
Sugar cane 345'000 404'653 0.6% 28'475
Bananas 132'454 337'831 2.1% 98'036
Beans 502'420 310'000 - -
Cashew nuts 125'000 308'171 1.9% 87'436
Tobacco 235'866 194'517 - -

! Crops without value have a decrease in the praztuarea between 1990 and 2007

2 Total Forest Area lost between 1990 and 2007 8131800 hectares

54



Tobacco and Forests B,S,S.

14'000

12'000

10'000

8'000

6'000

4'000

2'000

—Rice —— Oil palm fruit Maize Coconuts
—— Natural rubber —— Kapok Fibre —— Tobacco

3'500

/\

2'500 -

2'000

1'500

1'000

500
-

0 T T T T T T T T T T T T T T T T T
AT O I I R g S S gy

—— Natural rubber —— Kapok Fibre —— Tobacco

Figure 21 Trend of the production area 1'000 hadelected crops between 1990 and
2007 in Indonesia (FAO 2009b)
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Figure 22 Trend of the agricultural area 1'000 hadathe forest area in Indonesia
between 1990 and 2007 (FAO 2009b)

Comparison to other Drivers of Deforestation

Palm Oil: Conversion to agriculture, including the recenpansion in the area
devoted to oil palm plantations, continues to leerttain cause of forest loss in the
Indonesia and the whole Southeast-Asian regioredtsr even in protected areas
such as Kalimantan in Indonesia are being loggeldhane declined by more than
56 per cent between 1985 and 2001 (Curran et @4)20

Figures 23 and 24 give an overview of the expansibrpalm oil in Indonesia.
According to data provided by the FAO the area alirpoil plantations increased
between 1990 and 2007 from 673'000 hectares to mhmare 4.5 million hectares,
corresponding to an increase of almost a factof. #s already described above, the
forest area decreased in the same period by 3lomiliectares corresponding to
almost 2% per year.
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Planned palm oil area (2020) Kalimantan Source: Marcus Colchester, Norman Jiwan, Andike, Martua Siait, Asep Yunan Firdaus, A. Surambo,
kAt gubal Pane, Promised Land: Paim Oil and Land Amu;smun in Indurexvin— Impfcations for Local  Million ha
. g ammunities and Indigenous Peoples, Forast Peoples Programme (FPP), Perkumpulan Sawit il
Current palm oil area (2005) IJﬂmh' Watch (SW), HUMA and the Workd Agroforestry Gentre (WAG), 2006, 9
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Figure 23 Future expansion of palm oil in Indonesia (Colcaest al. 2006).
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Figure 24 Forest cover vs. palm oil production in Indone€i@d — 2007 (FAO 2009b).

Timber Production and lllegal Logging: More than half of Indonesia’s forests
are allocated for timber production on a selecfieing basis. Many logging
concessions override traditional patterns of lamth@rship or use rights. Lack of
corporate oversight and accountability means thistry management is poorly
supervised and, over time, many production forhate been overexploited. The
government now classifies nearly 30 percent of eygd logging concessions as
being in a “degraded condition.” Nearly 9 millioredtares of land have been
allocated for development as industrial timber f&ons, but much of this land
was natural forest. Only about 2 million hectareséh actually been planted,
leaving up to 7 million hectares of cleared androdpctive land (FWI / GFW
2002).
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Logging concessions, timber plantations, and focksstirance combined provide
less than half the wood needed by Indonesia’s wpwodessing industries. Imports
are relatively small, and illegal logging makesthe shortfall. Indonesia today is
plagued by organized wood theft on a massive scer0 percent of wood

supplied to the forest products industry each yeaut illegally. The total area of
forest lost to illegal logging is not known, butfermer senior official of the

Ministry of Forestry, Titus Sarijanto, claimed thaeft and illegal logging have
destroyed an estimated 10 million ha of Indone&aests (FWI / GFW 2002).

As this brief summary makes clear, deforestatiomdonesia must be seen as a
complex phenomenon in which all these factors aterAn overview of some of
these interactions is provided in Figure 25.
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Figure 25 Processes of Forest Degradation and Deforestatidndionesia (FWI / GFW
2002).
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5.4. Tanzania

Forest Resources and Deforestation
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Figure 26 Forest Cover Map of Tanzania (FAO 2001).

A wide range of ecological conditions is resporesifibr a special pattern of
vegetation from tropical forest to alpine moorlatithugh there is little of either
extreme. Closed forests are scarce in Tanzaniasd{oalled miombo woodlands,
with generally small trees, occupy extensive aréasy extend from sea level up
to 1'600 m. They occupy the central plateau in rtbeth and the south-east,
separated by a "miombo-free" corridor about 500dmg and 60 to 120 km wide.

The forest in Tanzania covers about 34.4 milliorcthees in the year 2007.
According to FAO estimates, over 2000-2007 Tanzéwsa 412200 hectares of
forests per year corresponding to an annual defdies rate of 1.1% of forest
area per year (FAO 2009b).

Table 26  Forest Area and Annual Change Rate of $id@ever in Tanzania (FAO

2009b).
Forest Area [1000 ha] Annual Change Rate
1990 2000 2007 1990-2000  2000-2007
41'441 35'257 34'433 -1.0% -1.1%
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Tobacco Production

The production of tobacco in Tanzania increasedesitR90 from about 10'000
tons per year to about 60'000 tons in 2009 (Figune
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Figure 27 Tobacco production in metric tons (green weightijveen 1990 and 2009 in
Tanzania (ITGA 2009).

60



Tobacco and Forests B,S,S.

Tobacco's Share on Deforestation and Comparisaitier Crops

Due to the curing process:Assuming a share of wood-based flue-curing of
tobacco of 100% (see Table 8), a grade of selieseffcy of only 7% (see Table
11), a growing stock of 27t/ha, a mean annual mer of 15rnYha and an
estimated forest loss in 2008 of 412'200 ha/yedraamean wood usage of 5.5 kg
wood/kg tobacco cured, tobacco's estimated shardeforestation in Tanzania
due to the curing process is 2.7% (Table 27).

Table 27 Estimation of the share on deforestation of theatsb curing process for the
year 2008 for Tanzania (based on data from FAO 4BROTGA (2009) and

Geist (1999)).

kg wood / kg tobacco 30.0 8.6 55 3.0
(1) Total Production 2008 [tonnes] 53'952 53'952 53'95 53'952
(2) Production using wood [tonnes] 53'652 53'652 53'65 53'652
(3) Solid wood required [t] 1'609'560 459'100 295'086 60'256
(4) Annual (deficit) wood required [t] 1'496'891 4963 274'430 149'689
(5) Sustained yield area [ha] 110'881 31'627 20'328 08RL'
(6) Equivalent area of natural biomass [ha] 55'440 '81% 10'164 5'544
Tobacco's share on deforestation [%)] 13.4% 3.8% 2.5% 1.3%

Values applied:
- Share of wood-based flue-curing = 100%
- Grade of self-sufficiency = 0.07
-GS =27tha
- MAI = 15m%ha
- Estimated Total area deforested in 2008 = 412H0Qear

As seen in chapter 4.1. the reforestation progranmihgéhe Association of
Tanzania Tobacco Traders (A.T.T.T.) led to an iasesof the grade of self-
sufficiency to almost 100%, if the farmers contimeplacing cut trees in future
(about 9.8 million trees are needed to be replath year). Thugpbacco's

share on deforestation will come down to almost 8%

Due to agricultural expansion: In total, the agricultural area in Tanzania
increased between 1990 and 2007 by about 0.2 miliextares. The crops with
the highest estimated share on the increase dbtakagricultural area are maize
(responsible for 33.7% of the increase), sorghut8%), bananas (10.3%), rice
(8%), groundnuts (7.5%) and sweet potatoes (4.9%g).share of tobacco is 0.4%.
Only about 1% of the increase of the agricultunaaacan be attributed to the

15 Besides the prerequisite that about 9.5 milliorgrieave to be replaced each year, this calculation
assumes that the trees cut are used for tobactwaurd not for other activities.
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switch from other cultures. An estimated maximuraaaof about 0.19 million
hectares between 1990 and 2007 may be attributétetoonversion of forest to
agricultural area (see also Table 28).

Table 28 Area Harvested for different crops (1990 and 206g})imated share on the
increase in agricultural area between 1990 and 2@d7estimated maximum
area of forests lost due to agricultural expanfiorselected crops in Tanzania
(based on FAO 2009Db).

Estimated Share on Estimated Maximum
Area Harvested 1990 Area Harvested 2007 the Increase in  Area of Forest lost dug

Crop [ha] [ha] Agricultural Area to Agricultural
1990 to 200* Expansion [haP
Maize 1'631'260 3'000'000 33.7% 66'649
Sorghum 380'000 900000 12.8% 25321
Rice 384'500 710'000 8.0% 15'850
Beans 410'000 700000 7.1% 14121
Cassava 590210 675'000 2.1% 4'129
Sweet potatoes 306'540 505'000 4.9% 9'664
Bananas 63200 480'000 10.3% 20296
Cotton 389'340 450'000 1.5% 2'954
Groundnuts 110'000 415'000 7.5% 14'852
Coconuts 302'000 310000 0.2% 390
Plantains 253'000 308'000 1.4% 2'678
Millet 178'000 265'000 2.1% 4'236
Cow peas 145'000 150'000 0.1% 243
Sisal 58'450 50'000 - -
Tobacco 20'574 36'000 0.4% 751

! Crops without value have a decrease in the praztuarea between 1990 and 2007
2 Total Forest Area lost between 1990 and 2007 88700 hectares
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Figure 28 Trend of the production area in 1'000fbaselected crops between 1990 and
2007 in Tanzania (FAO 2009b)
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Figure 29 Trend of the agricultural area in 1'008 bnd the forest area in Tanzania
between 1990 and 2007 (FAO 2009b)

Comparison to other Drivers of Deforestation

Woodfuel and charcoal consumption:Wood accounts for 90% of the total
energy used in Tanzania. While the supply of fueb@is dwindling, demand is
rapidly increasing. More than 90% of the populatidepends on wood fuel
energy. Charcoal is used widely in urban centrdh am estimated consumption
of 392'000 tonnes per annum and charcoal burnedidpers are licensed to burn
charcoal in both public woodlands and productivee$b reserves. Firewood is
mostly used in rural and peri-urban areas. In 1998, wood consumption was
estimated at 45 million cubic meters per annum,hwit per capita wood
consumption of 2.0 cubic meters of round wood pewa. The rural areas alone
consumed about 43.8 million cubic meters of firedioBy the year 2000, fuel
wood demand surpassed 60 million cubic meters (QO2P
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5.5. Pakistan

Forest Resources and Deforestation
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Figure 30 Forest Cover Map of Pakistan (FAO 2001).

The natural vegetation of the country is partidylamaried, ranging from tropical
thorn forest to temperate and alpine types.

The forest in Pakistan covered about 1.8 milliorcthees in the year 2007.
According to FAO estimates, over 2000-2007 Pakistesth 428'000 hectares of
forests per year corresponding to an annual defdies rate of 2% of forest area

per

Table 29

year (see Table 29) (FAO 2009b).

2009b).

Forest Area and Annual Change Rate of $idCever in Pakistan (FAO

Forest Area [1000 ha] Annual Change Rate

1990 2000 2007 1990-2000

2000-2007

2'527 2'116 1'816 -1.6%

-2.0%
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Tobacco Production

With almost 120'000 metric tons per year in 200&igtan is one of the major
tobacco growing countries in Asia. In the last 2fang the annual production
increased from about 68'000 metric tons per yeabtmt 120'000 metric tons per
year.
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Figure 31 Tobacco production in metric tons (green weightijMeen 1990 and 2009 in
Pakistan (ITGA 2009).
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Tobacco's Share on Deforestation and Comparisaitier Crops

Due to the curing process:Assuming a share of wood-based flue-curing of
tobacco of 90% (see Table 8), a grade of selfdeficy of 10% (see Table 11), a
growing stock of 27t/ha, a mean annual increment®fi/ha and an estimated
forest loss in 2008 of 42'800 ha/year and a meamdwsage of 5.5 kg wood/kg
tobacco cured, tobacco's estimated share on deftioesin Pakistan due to the
curing process is 26.6% (Table 50)

Table 30 Estimation of the share on deforestation of theatsb curing process for the
year 2008 for Pakistan (based on data from FAO 4BROTGA (2009) and

Geist (1999)).

kg wood / kg tobacco 30.0 8.6 55 3.0
(1) Total Production 2008 [tonnes] 113'400 113'400 ‘403 113'400
(2) Production using wood [tonnes] 62'460 62'460 62'46 62'460
(3) Solid wood required [t] 1'873'800 534'470 343'530 87'380
(4) Annual (deficit) wood required [t] 1'686'420 4823 309'177 168'642
(5) Sustained yield area [ha] 124'920 35'631 22'902 4912
(6) Equivalent area of natural biomass [ha] 62'460 ‘81 11'451 6'246
Tobacco's share on deforestation [%)] > 100% 41.6% 26.8% 14.6%

Values applied:
- Share of wood-based flue-curing = 90%
- Grade of self-sufficiency = 0.1
-GS =27tha
- MAI = 15m%ha
- Estimated Total area deforested in 2008 = 42tg09ear

Due to agricultural expansion: In total, the agricultural area in Pakistan
increased between 1990 and 2007 by about 1.36omitiectares. The crops with
the highest estimated share on the increase dabthkagricultural area are wheat
(responsible for 24.6% of the increase), rice (%3,5cotton (13.1%), sunflower

seed (10%), maize (6.9%) and sugar cane (5.9%).arba where tobacco is
produced increased between 1990 and 2007 by abdilhectares. About 18%
of the increase of the agricultural area can bdbated to the switch from other

cultures. An estimated maximum area of about 0.58om hectare$’ between

18 Applying a value of 30kg wood per kg tobacco dureould lead to a share on deforestation of
more than 100%. This value therefore indicateslith# where all forest in Pakistan would be
deforested due to the tobacco curing process uhdagiven circumstances.

17 pakistan lost about 0.65 million hectares of lafessified by the FAO as "other land" between
1990 and 2007, which may have been converted taudtyral land as well. Therefore an
estimated maximum area of about 0.53 million hestdretween 1990 and 2007 may be attributed
to the conversion of "other land" to agriculturega
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1990 and 2007 may be attributed to the conversfdiorest to agricultural area
(see also Figure 31).

Table 31 Area Harvested for different crops (1990 and 206%)mated share on the
increase in agricultural area between 1990 and 20@7estimated maximum
area of forests lost due to agricultural expanfiorselected crops in Pakistan
(based on FAO 2009b).

Estimated Share on Estimated Maximum
Area Harvested 1990 Area Harvested 2007 the Increase in  Area of Forest lost du¢

Crop [ha] [ha] Agricultural Area to Agricultural
1990 to 200" Expansion [hal
Wheat 7'844'500 8'578'000 24.6% 143'096
Cotton 2'662'200 3'054'000 13.1% 76'435
Rice 2'112'700 2'515'000 13.5% 78'483
Chick peas 1'035'400 1'052'000 0.6% 3238
Maize 845200 1'052'000 6.9% 40'344
Sugar cane 854'300 1'029'000 5.9% 34'082
Millet 490'500 531'000 1.4% 7'901
Rapeseed 307'100 399'000 3.1% 17'928
Sunflower seed 25'899 323'067 10.0% 57'974
Beans 220'700 282'000 2.1% 11'959
Sorghum 416'500 281'000 - -
Mangoes 82'692 164'558 2.7% 15971
Pulses 397'800 164'000 - -
Onions 58'600 150'000 3.1% 17'831
Tobacco 40'911 51'000 0.3% 1'968

! Crops without value have a decrease in the pramuerea between 1990 and 2007
2 Total Forest Area lost between 1990 and 2007 26D0Chectares
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Figure 32 Trend of the production area in 1'000fbaselected crops between 1990 and
2007 in Pakistan (FAO 2009b)
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Figure 33 Trend of the agricultural area in 1'008 bnd the forest area in Pakistan
between 1990 and 2007 (FAO 2009b)

* Forest Area: No reliable value available for theay 2001

Comparison to other Drivers of Deforestation

Woodfuel Consumption: Woodfuel is very important in Pakistan. Around 90
percent of Pakistan's wood production is used ak &nd almost 80 percent of
households use wood for cooking (FAO 2001). Thhis factor is an important
driver of deforestation in Pakistan.

A report submitted to the XII World Forestry Congge 2003 states that
unsustainable removals of fuelwood, suspensiororst management in natural
forests, unscientific grazing beyond carrying c@iyadack of adequate and

sustained financial inputs for natural regeneratiod sustainable development of
fragile ecosystems (mountain, riparian, desert, grame), floods, fires storms,

pests and diseases, developmental pressure i.struction of roads, buildings,

and water reservoirs disturbing riparian and mavegre@cosystems lead to
widespread deforestation in Pakistan (Saeed 2003).
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5.6. Madagascar

Forest Resources and Deforestation

(=] o o
- h ] Legend
& Comoros vt
: = Bl Closed Forest
iy .-‘v;ga'.ofte _L":., ] OpenfFragmanted Forest
= | [ Cthe” VWooded Lands
Cthe lard
it za m Bigu e [ Otherlard cover
Channeal

Mozambigue

28T

a7

Indizn
Cleea n

437 487 537
Figure 34 Forest Cover Map of Madagascar (FAO 2001).

Primary forest vegetation has disappeared from mbéghe country, and real
rainforest is now only found in small areas in &ast and north-west. Elsewhere,
it has been destroyed by fires and clearing and bheplaced by a degraded
formation, the savoka, a shrub forest rich in ullaps species and bamboos.
Following further fires and clearing, the savokagdsadually degrading into
savannah in the east and centre. Savannah cowrareas in the centre and west,
suited to a long dry season, growing in the webe $outh and south-west are
mostly covered by bush vegetation in the semi-desgrons (FAO 2001).

The forest area in Madagascar covered about 12IBmhectares in the year
2007. In the period 2000-2007 about 259'000 hestarie forests were lost
corresponding to an annual deforestation rate 8%00(see Table 32) (FAO
2009Db).
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Table 32  Forest Area and Annual Change Rate of $id@ever in Madagascar (FAO

2009b).
Forest Area [1000 ha] Annual Change Rate
1990 2000 2007 1990-2000  2000-2007
13'692 13'023 12'764 -0.5% -0.3%

Tobacco Production

With a production of under 2'000 metric tons pearyia 2009, Madagascar is not
a major tobacco growing country. In the last tweyyars the production even
dropped from about 5'500 tons per year to 1'806 pan year.
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Figure 35 Tobacco production in metric tons (green weightiMeen 1990 and 2009 in
Madagascar (ITGA 2009).
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Tobacco's Share on Deforestation and Comparisaitier Crops

Due to the curing process:Assuming a share of wood-based flue-curing of
tobacco of 100% (see Table 8), a grade of selfeaffcy of 42%, a growing
stock of 27t/ha, a mean annual increment of 3Banand an estimated forest loss
in 2008 of 37'100 hal/year and a mean wood usadeSokg wood/kg tobacco
cured, tobacco's estimated share on deforestatibtfatagascar due to the curing
process is 0.3% (Table 33).

Table 33 Estimation of the share on deforestation of theatsb curing process for the
year 2008 for Madagascar (based on data from FAID9R), ITGA (2009)
and Geist (1999)).

kg wood / kg tobacco 30.0 8.6 55 3.0
(1) Total Production 2008 [tonnes] 1'880 1'880 1'880 88a’
(2) Production using wood [tonnes] 900 900 900 900
(3) Solid wood required [t] 27'000 7'701 4'950 2'700
(4) Annual (deficit) wood required [t] 15'660 4'467 821 1'566
(5) Sustained yield area [ha] 1'160 331 213 116
(6) Equivalent area of natural biomass [ha] 580 165 6 10 58
Tobacco's share on deforestation [%)] 1.6% 0.4% 0.3% 0.2%

Values applied:
- Share of wood-based flue-curing = 100%
- Grade of self-sufficiency = 0.42
-GS =27tha
- MAI = 15m%ha
- Estimated Total area deforested in 2008 = 37HA)gear

As seen in chapter 4.1. the tree planting actwitiedertaken by Imperial Tobacco
led to an increase of the grade of self-sufficietealmost 100% by 2006. Thus,
tobacco's share on deforestation will come dowratmost 0% ,assuming that the
cut trees will be replaced.

Due to agricultural expansion: In total, the agricultural area in Madagascar
increased between 1990 and 2007 by about 0.23omitlectares. The crops with
the highest estimated share on the increase dbthkagricultural area are maize
(responsible for 33.6% of the increase), rice (29,3sweet potatoes (6.6%),
vanilla (6.5%) and beans (6%). The area where tbax produced decreased
between 1990 and 2007 by 1'850 hectares. About d#%be increase of the
agricultural area can be attributed to the switcmnfother cultures. An estimated
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maximum area of about 0.03 million hectdfesetween 1990 and 2007 may be
attributed to the conversion of forest to agricidtiarea (see also Table 34).

Table 34 Area Harvested for different crops (1990 and 206%)mated share on the
increase in agricultural area between 1990 and 20@7estimated maximum
area of forests lost due to agricultural expanfiorselected crops in
Madagascar (based on FAO 2009b).

Estimated Share on Estimated Maximum
Area Harvested 1990 Area Harvested 2007 the Increase in  Area of Forest lost du¢

Crop [ha] [ha] Agricultural Area to Agricultural
1990 to 200 Expansion [hal
Rice 1'165'000 1'300'000 26.3% 6'852
Maize 157'390 330'000 33.6% 8'761
Cassava 344'600 320'000 - -
Sweet potatoes 91'000 125'000 6.6% 1726
Coffee 240'400 115'000 - -
Beans 53'050 84'000 6.0% 1571
Sugar cane 64'800 83'000 3.5% 924
Vanilla 30'700 64'000 6.5% 1'690
Groundnuts 33500 55'000 4.2% 1'091
Bananas 40'000 50'000 1.9% 508
Potatoes 39'000 38'000 - -
Sisal 27'000 14'500 - -
Cotton 27'000 13'000 - -
Tobacco 3'650 1'800 - -

! Crops without value have a decrease in the praztuarea between 1990 and 2
2 Total Forest Area lost between 1990 and 2007 228P&hectares

18 Madagascar lost about 3.5 million hectares of leladsified by the FAO as "other land" between
1990 and 2007, which may have been converted taudtyral land as well. Therefore an
estimated maximum area of about 0.1 million hestéretween 1990 and 2007 may be attributed
to the conversion of "other land" to agriculturega
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Figure 36 Trend of the production area in 1'000fbaselected crops between 1990 and
2007 in Madagascar (FAO 2009b).
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Figure 37 Trend of the agricultural area in 1'008 hnd the forest area in Madagascar
between 1990 and 2007 (FAO 2009b).

Comparison with other Drivers of Deforestation

Rice production: Madagascar's people depend heavily on rice aralaother
staple crops. In 1960 average rice productivity w&astons a hectare-about the
same as Indonesia, and much more than the 1 tactarb average in Mali. By
2000 productivity had doubled in Mali and more tlitBrubled in Indonesia, but it
was almost unchanged in Madagascar. Static pradhyctt despite a substantial
increase in irrigated rice area — reflects in plaetimplosion of the nation's road
network, which fell from 55,000 km in 1960 to 3300 2000. It reflects also a
low and declining rate of fertilizer use: only 4dgrams per hectare, against a
Sub-Saharan average of 12 and a developing coangnage of 96 (WRI 2000).

Meanwhile, population grew from 5.4 million to 158llion. The combination of
an expanding population and stagnant productivignegated pressures for
agricultural expansion through forest conversiomat farmers expanded slash-
and-burn cultivation of rice into forest lands oféilly belonging to the state. The
practice is attractive to farmers because of itg l@bour and input requirements
and relatively attractive yields in the first twears. But yields rapidly decline to
less than half a ton per hectare after a year or 8ubsequently, the land is used
for even lower productivity uses, such as catttét is abandoned. In drier parts of
the country, grazing and fuelwood extraction spuest degradation (The World
Bank 2002).

75



Tobacco and Forests B,S,S.

5.7. Argentina

Forest Resources and Deforestation
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Figure 38 Forest Cover Map of Argentina (FAO 2001).

The forest in Argentina covers about 32.7 millioactares in the year 2007.
According to FAO estimates, the annual deforestatide between 2000 and 2007
was 0.4% corresponding to a loss of 149'800 hextaréorest area per year (FAO
2009Db).

Table 35 Forest Area and Annual Change Rate of $id@ever in Argentina (FAO

2009b).
Forest Area [1000 ha] Annual Change Rate
1990 2000 2007 1990-2000  2000-2007
35'262 33770 32'721 -0.4% -0.4%
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Tobacco Production

The production of tobacco in Argentina almost dedbsince 1990 from about
70'000 tons per year to about 135'000 tons in ZBQfure 27).
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Figure 39 Tobacco production in metric tons (green weightiMeen 1990 and 2009 in
Argentina (ITGA 2009).
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Tobacco's Share on Deforestation and Comparisaitier Crops

Due to the curing process:Assuming a share of wood-based flue-curing of
tobacco of 5% (see Table 8), a grade of self-sufficiency of 13%e Table 11), a
growing stock of 27t/ha, a mean annual increment®fi/ha and an estimated
forest loss in 2008 of 149'800 hal/year and a meaodwsage of 5.5 kg wood/kg
tobacco cured, tobacco's estimated share on deftoesin Argentina due to the
curing process is 0.5% (Table 36).

Table 36 Estimation of the share on deforestation of theatsb curing process for the
year 2008 for Argentina (based on data from FAQ@), ITGA (2009) and

Geist (1999)).
kg wood / kg tobacco 30.0 8.6 55 3.0
(1) Total Production 2008 [tonnes] 128'180 128'180 128 128'180
(2) Production using wood [tonnes] 4'109 4'109 4'109 109"
(3) Solid wood required [t] 123278 35'163 22'601 18'32
(4) Annual (deficit) wood required [t] 110'950 31'647 20'341 11'095
(5) Sustained yield area [ha] 8'219 2'344 1'507 822
(6) Equivalent area of natural biomass [ha] 4'109 72'1 753 411
Tobacco's share on deforestation [%)] 2.7% 0.8% 0.5% 0.3%

Values applied:
- Share of wood-based flue-curing = 5%
- Grade of self-sufficiency = 0.10
-GS =27tha
- MAI = 156m*%ha
- Estimated Total area deforested in 2008 = 149t&0Qear

Due to agricultural expansion: In total, the agricultural area in Argentina
increased between 1990 and 2007 by about 6 mitiemtares. The crops with the
highest estimated share on the increase of theagtecultural area are soybeans
(responsible for 84.5% of the increase) and m&#&24). The area where tobacco
is produced increased between 1990 and 2007 byt &8000 hectares. About
12% of the increase of the agricultural area camtb@uted to the switch from
other cultures. An estimated maximum area of ab®at million hectares
between 1990 and 2007 may be attributed to the ersion of forest to
agricultural area (see also Table 37).

19 According to a report from Universal Leaf Taba&s (2009), 95% of the flue-cured tobacco is
dried using gas as fuel in Argentina. The remaifmi®igis cured with wood.

20 Argentina lost about 3.4 million hectares of latidssified by the FAO as "other land" between
1990 and 2007, which may have been converted taudtyral land as well. Therefore an
estimated maximum area of about 2.9 million hestéretween 1990 and 2007 may be attributed
to the conversion of "other land" to agriculturega
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Table 37 Area Harvested for different crops (1990 and 206g})imated share on the
increase in agricultural area between 1990 and 20d7estimated maximum
area of forests lost due to agricultural expansiorselected crops in Argentina
(based on FAO 2009b).

Estimated Share on Estimated Maximum
Area Harvested 1990 Area Harvested 2007 the Increase in  Area of Forest lost dug

Crop [ha] [ha] Agricultural Area to Agricultural
1990 to 200* Expansion [haP
Soybeans 4'961'600 15'981'264 84.5% 1'874'804
Wheat 5'817'300 5'831'684 0.1% 2'447
Maize 1'560'330 2'838'072 9.8% 217'386
Sunflower seed 2'688'700 2'351'348 - -
Sorghum 729'135 594'410 - -
Barley 148'900 419'180 2.1% 45'983
Cotton 544'900 393'005 - -
Sugar cane 255'649 290'000 0.3% 5'844
Beans 207'400 251'190 0.3% 7'450
Oats 451200 224'250 - -
Grapes 206'014 220'000 0.1% 2'379
Groundnuts 165'900 215'060 0.4% 8'364
Maté 101'842 177000 0.6% 12'787
Rice 116'620 164'635 0.4% 8'169
Tobacco 43'931 92'000 0.4% 8'178

! Crops without value have a decrease in the praztuarea between 1990 and 2007
2 Total Forest Area lost between 1990 and 2007 402880 hectares
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Figure 40 Trend of the production area in 1'000fbaselected crops between 1990 and
2007 in Argentina (FAO 2009b).
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Figure 41 Trend of the agricultural area in 1'00@ bnd the forest area in Argentina
between 1990 and 2007 (FAO 2009b).

Comparison to other Drivers of Deforestation

Soybean production: A study by Grau et al. (2005) estimated deforestain
Argentina in the Semi-arid Chaco in Argentina, of¢he largest forested biomes
in South America, where soybean is the most importeop. Between 1972 and
2001, 588'900 ha (ca. 20% of the forests) wererdefed. Deforestation has been
accelerating, reaching >28'000 ha'yafter 1997. The initial deforestation was
associated with black bean cultivation followingiaarease in rainfall during the
1970s. In the 1980s, high soybean prices stimulateber deforestation. Finally,
the introduction of soybean transgenic cultivard @97 reduced plantation costs
and stimulated a further increase in deforestafitwe. domestic economy had little
association with deforestation. Although deforéstatwas more intense in the
moister (rainfall >600 mm y1) areas, more than 300000 ha have already been
deforested in the drier areas, suggesting thatatiémlimitations are being
overcome by technological and genetic improvemé&ntthermore, more than
300'000 ha of forest occur in sectors without majuit and rainfall limitations. If
global trends of technology, soybean markets amdat¢ continue, and no active
conservation policies are applied, vast areasefiaco will be deforested in the
coming decades.
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5.8. Results from Case Studies

In the following the results from the selected cstslies are summarized.

Deforestation due to the Curing of Tobacco

Table 38 summarizes the share on deforestationadtiee tobacco curing process
for the selected case studies and lists the uridgrassumptions based on studies
by Geist available on deforestation linked to tamadPakistan and Malawi have
the highest share on deforestation. One reasorhds tow grade of self-
sufficiency. Tanzania also has a low grade of sefficiency, but as the total area
deforested in the country is higher compared toaviabnd Pakistan the share on
deforestation of the curing process is lower.

Compared to the estimation of the share on defatiestdue to the curing process
on a global level — 2.1% (see Table 12 in Chapt2r23) — Argentina, Brazil,
Indonesia and Madagascar have a lower share oned&dtion whereas Tanzania,
Malawi and Pakistan have a higher share on deftiest

Table 38 Overview of the share on deforestation due to tiving process for selected
countries and underlying assumptions — Scenariechas studies by Geist.

Share on Assumptions
: Estimated area
Country detf(c)J rtisgitl:?i?] due Share of wood-  Grade of self- Area deforested deforested for
g based flue-curing  sufficiency for all purposes tobacco curing
process [halyear]
[ha/year]
Brazil 1.1% 100% 82% 3'103'000 34'133
Malawi 19.8% 100% 20% 33'000 6'534
Indonesia 0.4% 90% 42% 1'871'400 7'486
Tanzania 3.8% 100% 7% 412200 15'664
Pakistan 41.6% 90% 10% 42'800 17'805
Madagascar 0.4% 100% 42% 37'100 148
Argentina 0.8% 5% 10% 149'800 1'198

The following assumptions are valid for all cougsr

- kg wood / kg tobacco = 8.6
-GS=27tha
- MAI = 15m’ha

In a number of countries the tobacco industry hagped up activities to increase
the grade of self-sufficiency of the farmers andrake the curing process more
wood-efficient or non-wood based. Assuming that tite@ planting activities of

the tobacco industry will continue with the necegsamount of trees to replace
the amount of trees needed for the curing protckegyrade of self-sufficiency can
substantially be increased in those countries. Kat tondition, the reported
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activities will lead to a grade of self-sufficienof about 100% in Brazil and

Tanzania and of about 60% in Malawi. Thus, the estoar deforestation due to the
curing process will decrease to almost 0% in Braad Tanzania and to 6.3% in
Malawi (see Table 39).

Table 39  Overview of the share on deforestation due to thvng process for selected

countries and underlying assumptions — Scenaricedan tree-planting
activities of the tobacco industry.

Share on Assumptions
. Estimated area
Country detfg rtizt?;tllj?; due Share of wood-  Grade of self- Area deforested deforested for
g based flue-curing  sufficiency for all purposes tobacco curing
process [halyear]
[halyear]
Brazil ~0.0% 100% ~100% 3'103'000 ~0
Malawi 6.3% 100% ~ 60% 33'000 2'079
Indonesia (*) 0.4% 90% 42% 1'871'400 7'486
Tanzania ~0.0% 100% ~100% 412200 ~0
Pakistan (*) 41.6% 90% 10% 42'800 17'805
Madagascar (*) 0.4% 100% 42% 37'100 148
Argentina (*) 0.8% 5% 10% 149'800 1'198

’ The following assumptions are valid for all cougdr
- kg wood / kg tobacco = 5.5
-GS=27tha
- MAI = 15m’ha

(*) No new data available

Deforestation due to Agricultural Expansion

The deforestation due to agricultural expansiorbdased on rough estimations
using data from the FAO. Table 40 summarizes fergélected case studies the
crops with the highest share on the increase oftdted agricultural area and

shows a comparison to tobacco. In all selected tc@sn tobacco plays a minor

role concerning agricultural expansion and theeefar minor role concerning

deforestation due to agricultural expansion.

Table 40 Summary of the crops with the highest estimatedesba the increase of the
total agricultural area in the selected case ssualiel comparison to tobacco.

Crops with the highest estimated share on the incesse of the total

Country - Tobacco
agricultural area
Brazil Soybeans (57%), sugar cane (18%), maize (15%) 1.2%
Malawi Groundnuts (26%), potatoes (19.3%), cassd¥8o], beans (13.9%) 2.3%
Indonesia Palm oil fruit (39.5%), rice (16.8%), maiurubber (9.3%) -
Tanzania Maize (33.7%), sorghum (12.8%), banana8%4)0 0.4%
Pakistan Wheat (24.6%), rice (13.5%), cotton (13,19ahflower (10%) 0.3%
Madagascar Maize (33.6%), rice (26.3%), sweet petaf6.6%), vanilla (6.5%) -
Argentina Soybeans (84.5%), maize (9.8%) 0.4%
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6. Conclusions

About 13 million hectares of the world's forest® dost each year due to
deforestation. Some of the main drivers that catlie deforestation are
agricultural expansion, illegal logging, pasture paxsion and woodfuel
consumption. But the underlying causes of defotiestaare much more complex
and it is harder to establish clear links betweameulying causes and
deforestation.

This report analyzed the role of the productionotfacco regarding deforestation.
The two possible contributions are a) clearingavé$ted land for the production
of tobacco and b) deforestation due to the useoaidador the curing process.

As described in section 3.2.1. and in the selecésé studies, tobacco only plays a
minor role in the conversion of forests to agriatdd land. Other crops, such as
soybeans or palm oil have a larger impact.

The estimated mean global share on deforestatierntathe curing of tobacco is
between 1% and 2% depending on the fuel-efficiesfcthe curing process; but
can increase to substantially higher amounts flecssd countries. This share is in
particular dependent on the grade of self-sufficyein wood-supply of the
tobacco farmers.

In recent years, the tobacco industry expanded theg-planting and woodlots
programmes. In addition, there are several ini&siput in place in order to make
the curing process more energy-efficient. Taking iaccount these efforts, the
grade of self-sufficiency increased in the respectiountries and therefore the
impact of the tobacco production on forests dee@aand will decrease on
condition that the started tree-planting activitigd continue in future.
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