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Abstract. Biodiversity conservation is an economic, environmental and social process. It is also

a political and cultural process in developing nations, characterised by being the richest regions
in biodiversity but also the poorest economically. Paradoxically, whilst biodiversity provide socio-
economic and environmental benefits, ecosystem degradation has increased. Discussions on the
responsibilities of developing countries in climate change and the emerging roles in carbon offset-
ting and energy change for tropical developing nations are becoming part of policy responses in
this regard. Furthermore, conceptions of energy development as part of existing economic poli-
cies and the potential opportunities arising from climate change have been considered as trade-
offs to obtain economic and environmental benefits. The paper examines the role and dynamics
of energy and deforestation and its relationship with climate change and conservation in Bolivia.
It also identifies the policy implications and challenges in the existing climate change processes
by providing up-to-date empirical evidence and analysis of the responses of the Bolivian govern-
ment to climate change, energy policies and biodiversity conservation.

Resumen. La conservacién de la biodiversidad es un proceso econdémico, social y ambiental. Es
asimismo, un proceso politico y cultural en paises en desarrollo particularmente, caracterizados
por ser regiones ricas en biodiversidad con importantes indices de pobreza. Paraddjicamente, a
pesar que la biodiversidad provee beneficios socioeconémicos y ambientales, la degradacién de
ecosistemas continla inalterable. Discusiones sobre las responsabilidades de paises desarrollo
en cambio climatico y los roles emergentes de sumideros de carbono y cambios energéticos en
paises tropicales, comienzan a formar parte de analisis en esta tematica. De la misma manera,
se consideran concepciones sobre desarrollo energético y oportunidades potenciales en el mar-
co de cambio climatico que puedan obtener beneficios econdémicos y ambientales. El presente
articulo examina el rol y dindmicas existentes sobre deforestacion, energia y su relacion con
cambio climatico y conservacion en Bolivia. Asimismo, identifica las implicaciones y desafios de
politicas en el escenario actual de cambio climatico mediante analisis empirico de las respuestas
del gobierno boliviano en politicas energéticas, cambio climatico y conservacién.
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Introduction

Evidence produced in several studies
since the early 1990s suggests that
large-scale conversion of tropical for-
ests into pastures or annual crops could
lead to changes in the climate. Thus,

it has been documented that land-use
change impacts regional and global
climate through the surface-energy
budget as well as through the carbon
cycle.! As well as influencing local long-
term weather conditions, regional-scale
land-cover change can impact on the
global climate system besides energy
emissions of greenhouse gases (GHGS).
These aspects of human influence on
climate were not accounted for under
the Kyoto Protocol. The neglect of land-
use effects lead to inaccurate quantifica-
tion of contributions to climate change.?

The role of tropical forests may be sig-
nificant in this process. Apart from their
role as reservoirs, sinks and sources

of carbon, tropical forests provide
numerous additional ecosystem serv-
ices. Many of the ecosystem services
directly or indirectly influence climate,
including the maintenance of elevated
soil moisture and surface air humidity,
reduced sunlight penetration, weaker
near-surface winds and the inhibition
of anaerobic soil conditions. Such an
environment maintains the productivity
of tropical ecosystems.3

Deforestation in Amazonia is pro-
gressing rapidly, with estimations by
several authors suggesting that if
deforestation were to continue at the
present rate, a significant reduction of
Amazonian tropical forests would oc-
cur in less than 100 years. Such rapid
deforestation is clearly contributing to
regional CO, emissions. Although, it
is considered that deforestation and
tropical forests fires contribute glo-
bally to about 20 per cent of total CO,
emissions, the major impact is related

to the rapid loss of forest ecosystems
and biodiversity.

Academic and policy literature has
directly linked deforestation rates with
structural adjustment programmes
(SAP) implemented in many South
American countries, which promoted
the expansion of timber and soy ex-
ports. In the case of Bolivia, deforesta-
tion has increased dramatically since
the mid 1990s, particularly because
Bolivia was amongst the first Latin
American countries to initiate a far-
reaching and relatively orthodox SAP,
which greatly contributes to forest
clearing for soybean exports and to
higher timber exports.*

Bolivia: biodiversity
conservation and deforestation

Bolivia is a landlocked country compris-
ing an area of 1,098,581 km?, which
encompasses a range of different eco-
regions. In contrast to what is com-
mon assumption, a large portion of the
country is covered by forest vegeta-
tion. The country’s total forest area is
534,000 km? which represents 48.60
per cent of the total surface. More than
80 per cent of the forest occurs in the
Bolivian lowlands, the remaining 20 per
cent is spread out in the highlands and
the inter-Andean valleys.

In the lowland forests, four major
zones have been identified: i) the
humid and evergreen forest of the
Amazonian located in northern Bolivia;
ii) the Beni plains, characterised by
natural savannas and small patches of
gallery forests, much of which are sea-
sonally flooded; iii) the Chiquitania re-
gion, whose semi-deciduous forests are
typical of slightly drier areas; and iv)
the semi-arid Chaco region, with lower
and less productive forests adapted to
dry climates.>
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In terms of conservation efforts, pro-
tected areas in Bolivia play a role not
only in conservation but in the support
of local livelihoods and social participa-
tion as well. The Bolivian government
estimates that around 60,000 people
live inside protected areas and some
200,000 people live in surrounding ar-
eas. Consequently, involving local com-
munities in national park affairs and the
promises of development benefits has
helped increase interest in conservation.

The National Service of Protected Areas
developed the framework of “Parks with
People” in 2005, considering the impor-
tance and role of protected areas for
sustainable livelihoods, poverty allevia-
tion and sustainable development in ru-
ral areas, including a significant role on
ecosystem services provision.® As part
of this process, which is currently evolv-
ing into a national policy of shared man-
agement under the new government
administration, not only national areas
were represented in the national system
of protected areas, but municipal pro-
tected areas and neighbouring declared
indigenous territories are also seen as
areas for biodiversity conservation. The
percentage of national territory covered

20

by protected areas in Bolivia has thus
increased in the last decade, to approxi-
mately 19 per cent of the total surface
with representation of all the country’s
ecosystems (see figure 1).”

Nevertheless, several national parks
are still constrained in enforcing con-
servation measures and there remain
conflicts regarding access to natural re-
sources, including minerals, hydrocar-
bons, timber, wildlife and land resourc-
es. Therefore, the institution in charge
of safeguarding biological diversity in
Bolivia is in permanent conflict.

Up until the late 1980s, deforestation
rates in Bolivia were among the lowest
in Latin America, based on key determi-
nants which included a weak domestic
demand for agricultural products and
lack of infrastructure.® However, two
national inventories of forest resources
concluded that deforestation increased
dramatically during the 1990s especially
after the implementation of the struc-
tural reforms during the same decade.’

In this context, Camacho estimated
that more than three million hectares
of lowland forests in Bolivia have been
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Figure 1. Percentage of territory covered by protected areas in Bolivia Ccontributed to increase
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= deforestation rates 62.614 Gg. for 2002. The official inven-
More than three = for soy and timber tories on the emissions source of GHGs
million hectares = exports, by applying indicate that the dominant sector in the
#‘lowtand = economic instruments emission of CO, is land-use change.*?
ﬁm;tsm Bolivia E and policies that re- In this sense, the widespread practice
have beew. oleared, = moved price controls of slash-and-burn and the conversion of
* = on soybeans, devalued land for agro-industry and cattle-stock
the Bolivian currency, promoted invest- eliminate vegetation and burn of bio-
ments in physical infrastructure such mass, which represent the major cause
as roads and telecommunications, and for deforestation, biodiversity loss and
introduced tax breaks and fiscal incen- CO, emissions.
tives for exporters.i? Studies argue that
the increasing deforestation rates in Accordingly, these emissions are distrib-
Bolivia as a whole are indicative of the uted in three main sectors. Around 89
general weakness of the government in per cent of CO, emissions are based on
the forestry and environmental sectors. land-use change, followed by 10.5 per
Moreover, municipal governments have cent of emissions related to the energy
been largely ineffective in preventing sector and only 0.46
deforestation.!! These reasons are also per cent to the indus- EAml.ma’._ijgragnt
encapsulated in the notion that struc- trial process produced Eof‘co endissions
tural adjustment reduced the role and by cement factories.'* = =
capacities of the government. It is clear the dif- E”n'bw”“’
ferences between = land-use change
In national terms, deforestation in- the first and second
creased from an average of 152,000 sources of emissions in the country.
hectares per year in the period 1985-
1993 to approximately 300,000 hec- Available data on CO, emissions as a
tares per year in 2006 (see figure 2).1? result of slash-and-burn practices shows
a discrepancy between the official data
CO, emissions in Bolivia: the role provided by the National Programme
of deforestation and energy of Climate change and those provided

by San Andres University (UMSA). The
official estimations by the NPCC were
0.044 GT of CO, for 1998, while the
emissions estimated by the university
shows 0.36 GT of CO, ¢

The second national report on the
accomplishment of the Millennium
Development Goals in Bolivia estimated
that national emissions of CO, were
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Figure 2. Evolution of Deforestation Rates in Bolivia 1985 - 2006
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Such a high share of emissions from
land use changes and deforestation
are second only to Indonesia and are
of a similar value to Malaysia (see
table 1).1® Bolivia and many other
Latin American countries are currently
undergoing an economic and develop-
ment transformation, including a steep
upward trend of GHG emissions, pri-
marily as a result of deforestation and
in lesser degree energy.*®

Table 1. LULUCF Emissions as share of
total GHG emission

Argentina 19%
Bolivia 82%
Brazil 69%
Indonesia 86%
Malaysia 82%
Mexico 16%

In terms of the energy sector, which
represents the second source of emis-
sion although is of little comparison to
deforestation, the Clean Development
Office has been developing a project
portfolio, which aims to achieve emis-
sion reductions of 5,811,046 tons

of CO, in seven years under a CDM
framework.?°

It is clear that the highest CO, emissions
in Bolivia are directly related to defor-
estation and slash-and-burn practices
both in forests and savannas in the low-
lands region, which are annually under-
taken in order to expand the agricultural
frontier for cultivation and cattle ranch-
ing. Nevertheless, these CO, emissions
in the country are relatively low com-
pared to other regions on a per capita
basis. In Bolivia, they reach only 1.4 TM
per capita, while in Latin-American and
the Caribbean as a whole these carbon
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emissions reached = g fs olear that
2.5 MT. In contrast, =
emissions in the §th‘high“tcoz
United States are = amissions in Bolivia
about 19.7 TM per = are Al related
capita.?! Overall in = vestatio
Bolivia, GHGs emis- Ewa"ﬁ J
sions in terms of E”MSMS}"” -
CO, are only 0.097 = burn practices
per cent of total = both fnfémsts and
global emissions.22 =

= savannas in the

These differences

are considered as a = lowlandis region,
major source of ine- = wh[ohan:amaﬂg

quality (as illustrat- = undevtateen in
ed in figure 3) and = a i
according to sev- = orAer to expand the

eral interviews with = dgricultural frontier
former and current = ﬁ,ma-zymn and

policy-makers, there
is the perception cattle ranchiy \g-

that climate change

has been produced by developed econo-
mies, and that these countries should
be responsible for adopting mitigation,
adaptation and compensation measures.

These perceptions were enhanced after
the unfortunate flooding of January and
February 2008, in which more than 47
municipalities were affected, particularly
in the Amazonian department of Beni.
The floods caused left more than 50
people dead and affected over 45,000
people. Although this event is not di-
rectly linked to climate change, there

is the perception that there is an in-
creasing role which provokes traditional
events to have more severe impacts

Bolivia is a country with high vulnera-
bility to climate change for several rea-
sons: the population density in fragile
mountain ecosystems, the expansion
of arid zones, the existence of several
regions exposed to periodical flooding,
particularly in lowlands and the valleys,
and the increasing deforestation rate
and high poverty levels.?® Thus in terms
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of climate change, there is the wide
perception that although Bolivia is not
a country producing carbon emissions,
the impacts of climate change will be
severely suffered throughout the coun-
try. Climate alterations have already
brought droughts in the Andean region,
glaciers retraction in the Bolivian high-
lands and flooding in lowlands and the
Amazon. For example, maximum tem-
perature increases are predicted to oc-
cur in the high mountains of all Andean
countries. If the models are correct,
the changes will have important con-
sequences for mountain glaciers and
for communities that rely on glacier-
fed water supplies.?* Furthermore, the
minimal infrastructure for natural dis-
asters poses additional challenges.

Studies along the Tropical Andes indi-
cate a temperature increase of 0.11°C/
decade, compared with the global aver-
age of 0.06°C/decade between 1939
and 1998. Eight of the twelve warm-
est years were recorded in the last

16 years of this period. High-altitude
mountain regions are then strongly
affected by rising temperatures, as ice
masses are declining rapidly.?®
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consumption rise.
Furthermore, as wa-
ter resources are af-
fected by reductions
in seasonal runoff in
Andean countries,
where hydropower is
the major source of
energy for electricity generation, there
would be the need to shift to other en-
ergy sources, resulting in higher costs
and most probably, an increased reli-
ance on fossil fuels.?6

Policy responses and
perspectives

Bolivia has ratified the Kyoto Protocol
through the enactment of Law 1988
of July 22, 1999. This ratification was
conditioned according to the princi-
ples of sustainable development, as
the country had a specific policy and
mandate to achieve sustainable devel-
opment. One of the reasons for this
ratification, behind the broad ratifica-
tion made by most countries, was the
interest in accessing incentives and
economic benefits around clean devel-
opment mechanisms (CDM).

Initially a proposal for a Carbon

Law was presented by the National
Programme of Climate Change, which
promoted the creation and develop-
ment of a series of mechanisms for
the certification of initiatives in terms
of carbon sequestration and emissions
avoidance. After several consultation
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workshops, it was considered that there
was only a very remote possibility to
establish a carbon market, given the
lack of suitable role models. However,
in June 2005, Supreme Decree 28218
was enacted, declaring the implementa-
tion of projects and activities for cli-
mate change mitigation in forestry and
energy sector as a national priority, in
order to apply to CDM and other trade
emissions schemes.?” This Decree shows
the importance of projects and activi-
ties and the interest of policy-makers in
these schemes as a way of generating
short and long-term income.

Climate change mitigation in both sec-
tors in this legal framework included
the following areas: forestation and
afforestation, fossil fuels substitution
using natural gas, natural gas supply
for residential, commercial and indus-
trial consumption, renewable energies,
energy efficiency, biogas, the efficient
use of biomass and other project that
reduce, capture, store and avoid green-
house gases emissions.

In December 2005, the historic elec-
tion of Evo Morales and his Movement
towards Socialism party (Movimiento
Al Socialismo in Spanish) with more
than 54 per cent of the votes, initiated
a series of reforms and different visions
on natural resources particularly, under
the so-called process of change. These
reforms involve a series of structural
changes based on the elimination of the
neoliberal era, both politically and eco-
nomically, and the dismissal of sustain-
able development as a national policy.

These reforms include the active par-
ticipation by the State both for primary
production and for industrialisation in
order to improve life conditions of the
Bolivia population, particularly indig-
enous communities. The principles aim
to re-establish the balance between
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nature conservation and economic
needs for national development, under
the concept of “Living Well”. Under this
framework, the current administration
aims to strengthen the regulatory par-
ticipation and promotion of the State
for the exploitation of natural resources
towards guaranteeing sustainable man-
agement of natural resources and a fair
distribution of benefits resulting in that
use, as well as changing the energy
matrix. The government thus considers
it necessary to consolidate the owner-
ship by the State over natural resourc-
es and genetic variability. Through this
vision, natural resources will not be
able to become subjects of commercial
exploitation. Hence, national policies
are focused under the implementa-
tion of a holistic vision that takes from
nature what is needed for the develop-
ment of the country, but, at the same
time, protecting it.2®

Bolivia’s forests and their resources,
therefore, are considered as a property
of the State, where the State com-
mands and controls forestry resources,
even in these forests are located in
private lands or are part of conces-
sions to private actors, designated for
management, use and exploitation.
The National Development Plan pre-
sented by the government in 2006 is
the major instrument of public policy
that would lead the way to this process
of change.

In terms of climate change, interest
in carbon sequestration has increased
based on the results of the Climate
Action Project conducted over the last
ten years in the Noel Kempff Mercado
National Park, which is located in the
department of Santa Cruz. The project
has generated more than one million
tons of CO, in certified carbon credits.
The possible development of markets
and market-based mechanisms for
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Santa Cruz.
(Courtesy Bernardo and Ariadne Peredo)
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ecosystem services sold as commodi-
ties, has however been opposed as

due to its clearly neoliberal approach.
Nonetheless, according to the National
Development Plan (NDP), carbon se-
questration and certified emissions
reduction (CERs) of GHGs represent an
important opportunity for income gener-
ation at a national level. The policy sees
the State participating as the owner of
natural resources in the generation of
economic surplus through certification,
international negotiation, sale and fair
distribution of benefits produced by the
commercialisation of carbon bonds in in-
ternational markets. Three programmes
have been proposed to implement this
strategy:

a. CERs, carbon sequestration and
conservation towards the promo-
tion of clean development strate-
gies and mechanisms for interna-
tional markets: aiming at generating
higher income for the country and local
communities based on a fair distribu-
tion of benefits. This programme pro-
motes investments of CDMs and other
relevant schemes.

¥ The main implementation project
| is related to forestation and
reforestation of 10,000 ha in
tropical valleys in the depart-
ment of Cochabamba aiming

at sequestering CO, through

~ production of vegetal biomass

1 in forestry plantations and com-
munity agro-forestry systems

in @ 30-year period. The gov-
ernment aims to commercialise
¢ CERs from this project, as well

8 as achieving the rehabilitation

- of degraded lands in this region
4 through the integration of na-
tive ecosystems with appropri-
ate forestry and agro-forestry
systems, which are incorporated to local
traditions and uses. Carbon sequestra-
tion and potential income generated by
the commercialisation of environmental
services represent an important incen-
tive for local communities. Accordingly,
effective and permanent participation of
local communities, municipalities, na-
tional authorities and the private sector
has been considered as a key factor in
this process.

The participation of the private sector
has been restricted because of changes
introduced by the government and an
unfavourable investment climate, which
has resulted in the lowest private and
foreign direct investment rates in the
country for 20 years.

b. National Programme of Carbon
Sequestration: according to the NDP,
this programme aims to reduce defor-
estation rates in protected areas and its
buffer zones, which are threatened by
human intervention by avoiding illegal
logging in protected areas and surround-
ing buffer zones. It aims to promote the
certification, negotiation and commer-
cialisation of carbon credits based on the
experience of the Climate Action Project
in the Noel Kempff Mercado National
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Park. This project has duration from
1997 to 2025 and it is estimated that it
will produce CERs for more than 990 t
CO, during the project cycle life.?

The project includes the participation
of local communities and has two key
components: i) To stop industrial tim-
ber harvesting, avoiding further timber
extraction and damage to vegetation,
and ii) Stop slash-and-burn agriculture
through community development pro-
grammes. It is expected that similar
schemes will be created and replicated
in other protected areas based on re-
gional and local projects.

c. Transformation and Change of
the Energetic Matrix for CERs: this
programme is based on the proposal
to change the energy matrix and en-
ergy efficiency to obtain CERs through
the implementation of related projects.
This is in-line with government pro-
posals to strengthening the domestic
demand of energy for social benefit.

This policy framework was supported
and strengthened by the participatory
development of an official proposal on
climate change presented in September
2006 by the National Programme on
Climate Change. This proposal was
prepared and discussed with the par-
ticipation of more than twenty institu-
tions, including the academia, national
agencies and municipal governments,
as well as NGOs and local organisations
from the forestry, environmental and
climate change sectors. The proposal,
which was coordinated with other de-
veloping countries, was presented in
Rome in September 2006 and acknowl-
edges and promotes the clear need

to include avoided deforestation as a
recognised mechanism for emissions
reduction. The policy was developed
because of the lack of an international
agreement taking place under the
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Kyoto Protocol to address this impor-
tant source of carbon emissions and
any valid alternatives to tackle these
causes that will provide social and
economic benefits for tropical countries
in particular. A key factor in terms of
policy responses is that there are few
specific policies (outside of protected
areas) and measures in the NDP and
other sector-related policies in order to
reduce deforestation, particularly in the
Bolivian lowlands and the Amazon.

Despite the significant potential in the
forestry sectors, Bolivia could also offer
a variety of mitigation options in the en-
ergy sector (for residential, commercial,
industrial and transportation sectors).
Even considering that gas fired plants
and hydroelectricity produce a major
part of electricity in Bolivia, a potential
for GHG emissions reduction also exists
in power generation sector. Switching
from diesel and gasoline to compressed
natural gas, especially as part of the of-
ficial policy of the current administration
to prioritise domestic use and demand
of natural gas, also presents an inter-
esting mitigation option in the Bolivian
transport sector, which has great poten-
tial of GHG emissions reduction.

There also exists an interesting hy-
droelectric potential not yet developed
in the country, as well as wind and
solar energy. Mitigation options exist
particularly in rural areas where dis-
persed populations are not connected
to the grid and electricity is usually and
commonly produced by diesel power
generators, particularly in the Bolivian
Amazon, which could be replaced by
small hydroelectric plants. However,
current policies in terms of hydro-
electricity still focus on old-fashioned
megaprojects, instead of providing the
appropriate support and investment for
small and mini plants that would cause
less environmental impacts, while
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producing social benefits and opportu-
nities for CDM projects. This is the case
of the San Miguel del Bala hydroelectric
dam, located in the northern part of La
Paz, in the Madidi National Park buffer
zone. This project was initially con-
ceived in the late 1950s, reconsidered
and rejected in the decade of 1990s,
and officially supported again by the
current administration through the
enactment of the Supreme Decree No.
29191 of July 2007.

Recent responses which may prove
helpful in the short term to mitigate
the impacts if climate change include
the National Programme on Climate
Change of the Bolivian Government
project initiated in April 2008. This
agreed the construction of 40 water
reservoirs in rural areas of the Bolivian
highlands, located in the departments
of La Paz, Cochabamba, Tarija and
Oruro. These measures are a clear
response to water shortages for rural
communities and are the first initiatives
based on the approval of a National
Adaptation Mechanism, representing
important step forward in terms of cli-
mate change actions.

Future action

Around 97.7 per cent of Bolivia CO,
abatement potential, which is equiva-
lent to 903 million tons of CO,, ac-
cording to the national strategy study
prepared in 2001 for the participation
of Bolivia in the CDM, is related to
changes of policy in relation to defor-
estation and slash-and-burn practices.
This study identifies a mitigation poten-
tial for land use, land-use change and
in forestry projects of 73.5 million tons
of CO, per year in average, whilst the
average potential in the energy sector
is 1.8 million tons of CO, per year, even
taking into CO, conservative assump-
tions for both of these estimations.

Avoided deforesta-

tion is of critical Amuudj;t.;per
significance particu- cent of Bolivia co,
larly following the dﬁWMWnﬂfﬂL
recent outcomes of which ks {quft/ﬂllnt
the United Nations

Climate Change t‘djﬂ-Bm{d[énfﬁM
Conference in Bali, 0]‘00_,- according
given the decision to the national

to encourage gov-

ernments to take Wﬁ St“dg
actions to reduce Wn'dl“'m ﬁ’

emissions from de-

the participation of

forestation, and the = Baffvda tn the DM,
agreement to con- ated

sider how to reward bsre wohﬂ“gdg
those countries ﬂfWa in relation
who take immedi- to deforestation and
cncouragement, 5 SAshand-burn
tropical-forest gov- Pmam

ernments could feel

confident that efforts undertaken now

could build the institutional and techni-
cal capacity needed. In addition, it was
also considered to efforts which not
only reduce emissions from deforesta-
tion and degradation, but options to
encourage the maintenance of carbon
stocks found in countries with large
intact tropical forests, such in the case
of Bolivia, in order to prevent future
emissions. It is further expected that
under these recent outcomes, the con-
sideration of the role of indigenous and
local communities will be moved for-
ward to ensure that forest-dependant
communities and those most directly
connected to forests are not negatively
impacted or undermined.

Three key areas would push the cli-
mate change agenda forward locally:
economics, the media and political is-
sues. In terms of economics, there is
interest not only in the costs and im-
pact of climate change but the oppor-
tunities for income generation through
CDM schemes, and more significantly,

Policy Matters 16, October 2008



climate change and forests

by implementing avoiding deforesta-
tion and similar proposals. The media
has given major coverage nationally
and internationally since the release of
An Inconvenient Truth and, currently,
climate change is an unavoidable sub-
ject on the news. Therefore, there is
ground for political support based on
this increasing interest in both areas.
In Bolivia, political interest is framed
under the policy framework which
recognises the importance of climate
change for future negative impacts and
also, for the potential opportunities
for income generation. Put together
these three areas can help develop the
policies and practices outlined here to
avoid increased de-

Three key areas = forestation and thus
wauldpush the = reduce CO, emissions
et = and the continued loss
ahangzg of habitat and biodi-
”gwﬂﬁm'ﬂg versity. Otherwise,
loaaﬂg: teonomles, = deforestation rates
themedz’aqndg may increase and will
= undoubtedly con-
politioal Lssues. = tinue to represent the

major source of CO,
emissions with significant values at the
national level unless avoided deforesta-
tion or other similar schemes are put
practically and realistically in place.
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climate change and forests

A Mediterranean response to clivaate change

Nora Berrahvount

Abstract. In April 2008, professionals and practitioners met to discuss the impacts of climate
change on Mediterranean forests— a global centre of biological diversity. The workshop enti-
tled ‘Adaptation to Climate Change in Mediterranean Forest Conservation and Management’,
was held by IUCN and WWF and organised by Nora Berrahmouni of WWF. The meeting fo-
cussed on the need for adaptation opportunities and options to enhance their social and
environmental resilience. The resulting statement, reproduced here, is a concise summary of
some key elements needed in addressing climate change in the Mediterranean.

Introduction

From 14 to 16 April 2008,
Mediterranean experts, scientists,
NGOs, conservationists, governmental
officials and international organisations
met in Athens, Greece to discuss is-
sues related to the impacts of climate
change on Mediterranean forests add-
ing to the already ongoing threats and
challenges impacting these ecosystems
and the people depending on them,
and to search for adaptation opportuni-
ties and options to enhance their social
and environmental resilience

Statement
Mediterranean forests, woodlands and

Picture 1. Loss of tree cover in
Mediterranean regions has contriubuted
to soil erosion and flash flooding; studies
have shown the economic benefits of
restoration (Courtesy Mark Aldrich, WWF)
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scrub, situated in a transitional zone
between the European, African and
Asian continents, are one of the plan-
et’s centres of biological diversity and
are linked to outstanding cultural fea-
tures. The Mediterranean vegetation in-
cludes 25,000 floral species, represent-
ing 10 per cent of the world’s flowering
plants on just over 1.6 per cent of the
Earth’s surface. It is also the second
world leader in plant endemism, with
an estimated 50 per cent (13,000)

of these species found nowhere else

on Earth. Species’ groups with a Pan-
European distribution, such as fir,
beech, pine and oak have the highest
species diversity in the Mediterranean
region, and the Mediterranean popu-
lations are often the most variable
ones in terms of genetic diversity.
Furthermore, Mediterranean forests
also host an amazing faunal diversity,
especially when is expressed by the ra-
tio between species richness and area.

Forests provide vital environmental
services— soil, water catchment, timber,
food and medicine,

stabilisation of urban % Climate change
m!croclimates, recre- § could Mnthﬂg
atlo_n, etc.— on Whlc_h EM(SW/? the
society depends. This = s nd

is extremely sig- = noe a

nificant in extreme ;adﬂptiwaapaaﬂtgaf
environments like = the Meditervanean
the Mediterranean = rest

climate, where water = ﬁ tmsgswms'
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shortage constitute the main limiting
factor and its irregular distribution can
easily activate soil erosion and water
run-off if forest cover is loss.

Rapid and abrupt land-use changes,
mainly due to development pressures
and urban sprawl, habitat fragmenta-
tion, resource overexploitation and
poor management, are the main driv-
ers of Mediterranean forests degrada-
tion. Climate change adds to these
pressures, mainly through an increased
incidence of heat waves, droughts
and overall temperature rise, and
could eventually overstretch the re-
silience and adaptive capacity of the
Mediterranean forest ecosystems.

Recognising that:

> climate change is occurring and that
it is exacerbating the already exist-
ing pressures and drivers for forest
loss and degradation;

> forest wildfires are among the
most direct and immediate conse-
guences of climate change upon
Mediterranean forests, and that
= climate change
Forest wildfires = impacts, such as
are among the = extended periods

mdmg of drought, and

7 :1’&%!5 extreme meteoro-
and = logical phenomena
CONSEQUENCES Of =  (heat waves and

climate change = strong winds), com-

llPMMtdZttrmmnE bined with unsus-
forests = tainable land uses

changes, bad man-
agement practices, lack of awareness
and lack of adequate fire manage-
ment strategies encourage the alarm-
ing trend of increasing the frequency,
intensity and extent of fires;

[> Mediterranean countries share com-
mon conservation and socio-eco-
nomic development themes despite
the significant disparities that are

176

Picture 2. Discussion restoration issues on
a WWF forest landscape restoration study
tour in Spain and Portugal

(Courtesy Mark Aldrich, WWF)

still present between the shores of
the Mediterranean sea in terms of
per capita gross domestic product,
forest area coverage and landowner-
ship structure;

> despite the efforts deployed,
Mediterranean forest ecosystems
present a level of degradation that is
still alarming, threatening the natu-
ral resources and cultural heritage
therein;

> climate change compounded with
“mal-adaptive” processes and inad-
equate land uses (i.e. unsustainable
rapid land-use changes, rural aban-
donment and overexploitation of
land resources) are likely to reduce
the adaptability of Mediterranean
forest to autonomously accommo-
date to climate change, and to in-
crease the frequency and intensity
of pathogens’ outbreaks, dieback
events, uncontrolled fires and other
large-scale disturbances;

> the Mediterranean people and econ-
omies will be chiefly affected by the
diminishing of forested areas, usual-
ly replaced by fire prone shrub com-
munities, increased landscape frag-
mentation, which may consequently

Policy Matters 16, October 2008
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impede migration/dispersal opportu-
nities for a number of species at risk
of extinction, and decrease of annual
increments and the subsequent in-
come from forests;

The participants:
> Urge all Mediterranean countries to

mainstream fire risk reduction and
climate change adaptation needs
into all sectoral policies, regulations
and rural/urban development plans
linked with forest ecosystems, at
national, regional, and EU levels

[> continue to improve the coop-
eration among the government,
scientific community, NGOs, civil
society groups and International
organisations for the participatory
planning and designing of fire-
smart landscapes;

[> strengthen relations between
managers of forests and rural
areas and local communities, to
ensure that forests are perceived
as opportunities for increased
livelihood and for the promotion
of mechanisms for sustainable
rural development, through infor-
mation dissemination and public
awareness;

[> support the development of par-
ticipatory rural planning processes
that empower land users and rural
populations and provide them with
resilient land uses and good prac-
tices relevant to adaptive farming
habits and fuel reduction in forest
landscapes;

> Urge all =
Mediterranean = urge all
countries to shift EM{dZttrmmn
from predominant- = countries tp
ly natural catas- =
trophes response E.Shiﬂﬁamw
strategies, like fire EM"“&‘“ '
fighting, to inte- = WaAtural catastrophés
grated fire (or any EMSp&nslthzgt‘as,

other major distur-
bance) manage-
ment strategies

- lkee fire fighting,
- to integrated fire

and policies, which % @raugather

I> incorporate Em@ardiswwam)
five key com- = wanagement
ponents: (1)
research on Stﬂm"g[‘g and

forest fire dy-
namics and root

B

causes of fires; (2) risk reduction
and prevention; (3) readiness; (4)
response; and (5) recovery;

[> stress the essential need to ac-
centuate measures for the im-
plementation of innovative fire
management actions, assess the
effectiveness of tools and poli-
cies relevant to fire risk reduction,
prevent and control, and integrate
vulnerability reduction and fire
prevention as part also of wider
landscapes planning tools and
management practices;

> recognise the essential role that
rural people can play in fire vul-
nerability reduction, and the need
for participatory planning proc-

esses supporting the identification
and adoption of resilient land uses

[> raise awareness for the urgent and IandsFape patterns; _
need to adopt a new approach of > Urge all Mediterranean countries to

“Learning to live with fire” with jointly develop, assess the effective-

the aim of Changing fire regimen ness, and fine-tune climate Change

to acceptable levels from a social, adaptation strategies and tools

economic and environmental per- through case studies

spective, instead of a strict forest > rethinking individual protected

fire suppression strategy. areas and regional and national
protected areas networks, based

17
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Picture 3. Forest fire sign in the reserve
Dadia-Lefkimi and Soufli Forest Game
Reserve Greece Project

(© Michel Gunther/WWF-Canon)

on the wider landscape scale “eco-
system approach”, and securing
provisions for both in situ persist-
ence of unique Mediterranean
reservoirs of forest diversity (gen-
otypes, species and communities),
and for the facilitation of species
migration needs;

> providing recommendations to
forest and land managers to in-
crease forest resilience to climate
change, such as the increase of
diversity at all levels (genotypes
and species composition in forest
stands; habitat types and mosaic
character of forest landscapes),
changes in silvicultural practices
(i.e. thinning for a wider spacing
to improve resistance to drought
conditions water shortages; longer
rotation periods to increase car-
bon sequestration), and changes
in soil management practices (i.e.
low tillage and maintenance of
permanent soil to reduce erosion
rates and downstream flooding
and increase water absorption and
retention);

[> encouraging forest managers, sci-
entists and practitioners to active-
ly assess and promote the eco-
nomic valuation and sustainable

use of forest products and serv-
ices, a key step to reduce existing
pressures on natural ecosystems
and to increase the capacity of
ecological and social systems to
accommodate to climate change;

> encouraging forest landscape res-
toration initiatives that contribute
to maintain the basic ecological
processes and biodiversity val-
ues, to build landscape patterns,
habitats and species compositions
more resilient to large scale dis-
turbances like fire, and to provide
a wide range of benefits for the
society;

> promoting successful results from
existing projects and initiatives
aimed at increasing the resilience
of Mediterranean forests and
people to global change impacts
and fostering their replicabil-
ity and adaptation through the
development of further relevant
initiatives addressing the differ-
ent Mediterranean ecological and
socio-economic contexts.

> Express the urgent need for

Mediterranean North-South coop-
eration at all levels to face threats,
and specifically in terms of improv-
ing knowledge sharing, scientific
research, developing capacities,
and developing partnerships for the
implementation of adequate climate
change adaptation processes in
terms of conservation of biodiver-
sity and cultural values, and nature
resource management

> The establishment of a body of
experts of Mediterranean coun-
tries is suggested for regularly
meeting to study and evaluate
the changes and their ex-
pected impacts which may af-
fect Mediterranean ecosystems
and rural societies at large and

Policy Matters 16, October 2008
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develop and propose measures
and policies;

[> The scientific community should
commit to make the knowledge
and science easily accessible to
people and decision makers, and
work together with communica-
tors and other relevant actors to
facilitate the use of a common
language, economic valuations,
case studies and visual tools;

> All practitioners should commit
themselves to exchange informa-
tion, experiences and expertise,
and work together through re-
gional networks with a balanced
“north-south” approach, to pro-
mote concrete initiatives on re-
search and monitoring as well as
activities aimed at building capac-
ity at all levels;

> A culture of continuous training,
development of know-how and
exchange of experiences is essen-
tial to have skilled land users par-
ticipating in vulnerability reduc-
tion and fire prevention actions
and integrating them in their
management practices, to create
modern, equipped and specialised
forest fire-fighting units fully op-
erational, and to secure effective
co-ordination systems involving
public authorities, land managers,
scientific institutions and fire-
fighting units;

[> Engaging the private sector as
partners in conservation, man-
agement and restoration work is
essential;

[> The international organisations of
the Mediterranean region such as
IUCN, WWF, FAO, UNDP, including
the various national and interna-
tional networks, should commit
themselves to increase collabo-
ration on Mediterranean forests
and climate change adaptation,

Policy Matters 16, October 2008

in order to

ensure an im- = Increase collaboration
portant rep- = o Medberranean
resentation of = forasts and climate
Mediterranean = tatéo
forests in EZ‘I’Z{Z’? ,:"
international = Oracr to ensu
environmen- = & bmportant
tal policy and Emprgsgntﬂtianq"
fora; = Mediterrancan

> Regional = forests in
countries =
should ur- EMWM[
gently posi- = envbronsmental poliey
tion forest Eandﬁ:m

conservation
and sustainable management to
become a priority at national, re-
gional and EU level, and develop
powerful tools to raise aware-
ness and educate societies on the
services that Mediterranean forest
ecosystems provide.

The participants, furthermore:

[> Recognise the important role that
Mediterranean countries play in en-
suring the presence of highly trained
technical and political representa-
tion to the international negotiations
and fora that deal with forest policy
issues;

[> Request that governments and all
relevant regional partners work to-
gether to ensure a wide distribution
of the conclusions and outcomes of
the meeting.

= This statement can
The participants = onl
recognise that this E?n g}bg me
statement can only = e context of
be implemented in = copperation and
the context of coop- %Wﬂrftyin
eration and solidar- Emrrzgfon.

ity in our region.
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Reduction of carbon emissions Brazil—
the role of ARPA

Britaldo Stlvelra Soares Filho, Laura Dietzsch,

Paulo Moutinho, Alerson Falleri, Hermann Rodrigues,
Erika Pinto, Cldudio C. Marettl, Karen Suassung,
Carlos Alberto de Mattos Scaramuzza and

Fernando vasconcelos de Araitjo

Abstarct. The Amazon Region Protected Areas programme (ARPA) is making a substantial
contribution to protecting what remains of the great forests of the Brazilian Amazon. One of
the many benefits of this conservation achievement is the protection of carbon stocks. This
article reports research findings which indicate that the 61 protected areas supported by
ARPA are preserving a forest carbon stock of about 4.6 billion tons of carbon (18 per cent of
the total stock protected in the Amazon), which is almost twice the level of emissions reduc-
tion called for in the first commitment period of the Kyoto Protocol’s if fully implemented.

is resulting in substantial emissions of

The current and future contribution of carbon dioxide— in addition to loss of
protected areas in the Amazon and of biological diversity and reduced ecosys-
the ARPA Programme is therefore crucial tem services.?
for the reduction of deforestation pat-
, - terns in the Amazon The total deforested area in the
The Brazilian = and of its associated Amazon already amounts to 616,000
Amazon forests = carbon emissions km?2 (15 per cent of the area)— an area
Stretohes over = Eﬂdd_for thte planet’s twice the size of Germany. The concen-
. = Dlodiversity conser- tration of deforestation is along a “de-
3.3 million kng vation. Such efforts forestation arc”, extending from north-
audholdsalargeg shall be internation- eastern Para to the eastern region of
carbon stock of - a”&(’j aclfno&/vledged_ | Acre, encompassing the world’s larg-
raxinmately = and valued, especially est expanding agricultural frontier.? In
_fpz,“, & lﬂ% within the context of the 1990’s, annual deforestation rates
+71L9 MS. = international negotia- were of around 17,000 km2, and cor-
tions in the scope of responded to average annual emissions
the Convention on Biological Diversity of 200 million tons of carbon (consider-
and the United Nations Framework ing that one hectare holds an average
Convention on Climate Change. of 120 tons of carbon).* Over the past
two years, and after a period of intense
Introduction deforestation rates in the early 2000,
What is left of the Brazilian Amazon the rates declined to approximately
forests stretches over 3.3 million 13,000 km2 in 2007.°
km2 and holds a large carbon stock
of approximately 47+9 billion tons.? One of the main causes of deforesta-
Nonetheless, continued deforestation tion in the Brazilian Amazon is the

conversion of forests into extensive
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Picture 1. Rio Negro Forest Reserve, Brazil
(© Michel Roggo/WWF-Canon)

grazing land for cattle ranching.® Over
70 per cent of the deforested area of
the Amazon is converted to cattle pas-
ture, mainly with low productivity. More
recently, the expansion of agribusiness

and both the expectation of and the

actual paving of regional of roads has
been contributing to the maintenance

of high deforestation rates, because

infrastructure investments induce land
speculation. The illegal market for land
and timber, due to the government’s

difficulty in controlling criminal activity,

further stimulates deforestation.

On the other hand, the decline of the
Brazilian Amazon deforestation rates

over the past three years, demon-

strates that governance in the Amazon
frontier has been increasing. Despite
the positive influence of external fac-
tors in the reduction of deforestation,
e.g. the decrease of international prices
for soy and beef and the depreciation
of the US dollar against the Brazilian
Real, which makes exporting more dif-
ficult, Brazil has demonstrated greater

capacity to enforce and implement
conservation policies in the Amazon

forest. The 148 new protected areas,
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equalling a total of 622,000
km?2, created between 2003
and 2008 is proof of gov-
ernment commitment to
conservation.

This conservation effort
could be threatened howev-
er by the growing demands
for agricultural products
from national and inter-
national markets. If past
trends of agricultural expan-
sion and road development
persist, 40 per cent of the
remaining Amazon forests
may be eliminated by 2050.”
The quantity of carbon to be released
into the atmosphere during this period
could reach 32£8 billion tons; which

is almost equivalent to three years of
global carbon dioxide (CO,) emissions,
at 2000 levels. In addition to biodiver-
sity losses, deforestation in the Amazon
may lead to major changes in the re-
gional climate regime, such as substan-
tial decrease in rainfall® and the conse-
quent increase in forest fire frequency,
which in turn contributes to larger
emissions of greenhouse gas.® In 1998,
for example, Amazon carbon emissions
to the atmosphere doubled due to the
widespread fires resulting from a severe
drought that affected the region, caused
by the El Nino phenomenon. The simul-
taneous advance of deforestation and
global warming are likely to alter the
Amazon climate significantly. Estimates
point to a 20-30 per cent reduction of
regional rainfall'® and a 1.8 to 7.5°C
increase of average temperatures dur-
ing the dry season and of 1.6 to 6.0°C
during the rainy season by 2080.* If
the increased frequency and intensity of
El Nifio due to global warming is added
to this scenario,!? it is possible that the
Amazon forest will enter an irreversible
cycle of self-destruction.!3
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re 2. Cattle grazing near burnt forest in
ma, Brazil
(© Nigel Dickinson/WWF-Canon)

Protected areas

One of the most promising mechanisms
with which to stop massive destruc-
tion of the Amazon forest has been the
creation of large blocks of protected
areas. These areas have a role not
only in protecting biological or forest
diversity, but also in fostering social
and cultural well-being by providing
economic alternatives to local popula-
tions, e.g. through extractive reserves,
sustainable development reserves and
indigenous people’s lands etc.t*

The role protected areas play in halt-
ing deforestation has been assessed in
several regions of the world. Generally
speaking, deforestation rates within
protected areas are significantly lower
when compared to areas that are not
protected.?> This difference between
deforestation rates within and outside
protected areas is seen by some as a
demonstration of their efficacy as a
mechanism for the reduction of forest
destruction, especially when these pro-
tected areas are properly implemented
and, if possible, integrated with local
social groups. Conversely, this interior
versus exterior comparison has also
been seen as a demonstration that the
protected areas strategy can foster de-
forestation in other regions and induce

negligence in the conservation of ar-
eas which are not protected.® Such
statements are based on the argument
that the establishment of a protected
area can, at most, redistribute defor-
estation throughout a landscape and
not decrease it in absolute values.
Nonetheless, studies that quantify this
effect on the redistribution of deforest-
ation or its decrease are lacking.

The creation of protected areas in the
Brazilian Amazon has played an impor-
tant role in biological diversity conser-
vation in the region and in the protec-
tion of extensive tropical forest areas.
Approximately 50 per cent of the re-
maining Amazon forests are protected
areas. The most ambitious biodiversity
conservation programme related to this
expansion of protected areas in the
region is the Amazon Region Protected
Areas Programme (ARPA), which was
created by the Brazilian Government
in 2003. Over a 10-year period (2003-
2013), the ARPA intends to protect
500,000 km? of natural ecosystems,
mainly forests.

Protected areas and
carbon stocks

There is evidence therefore that pro-
tected areas have clear benefits for the
conservation of biological diversity, but
what about protected areas role in the
reduction of greenhouse gas— especial-
ly carbon dioxide (CO,) resulting from
Amazon deforestation? To answer this
question the partners WWF-Brazil, IPAM
(Instituto de Pesquisa Ambiental da
Amazobnia), The Woods Hole Research
Centre and UFMG (Universidade Federal
de Minas Gerais) undertook an as-
sessment of ARPA's contribution to the
reduction of emissions through analyses
of historical deforestation rates between
1997 and 2007 and of estimated future
rates obtained from modelling deforest-
ation scenarios for 2050.
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Until 1997, most protected areas were
strictly protected for nature conserva-
tion. However, since 1998 the govern-

AN gesessment ment has recognised

many indigenous
Of ARPA’S = people’s lands and

contrtbution to = created over 300,000

the reduction = Km? of sustainable
use areas. The car-

”fm‘””‘sé bon study thus ad-
through analyses = dressed protected
pfh;:;tpm[; areas in their widest
= sense, looking at all
dtﬂmﬂmé protected areas (for
between 2995 - nature conservation),
and 2007 and of = indigenous people’s

&SﬁWﬁlt«l’tE lands and military
rates obtaived areas. According to

figures published in
from modelling

2004, 43 per cent of

dq‘brastﬂtim: the Brazilian Amazon

scenarios for 2050, is currently protect-
ﬁ ed, of this, 54 per

cent are indigenous people’s lands and
44 per cent are strict nature protected
areas.

The carbon study was undertaken by
overlaying a map of these protected
areas with historical deforestation
maps from 1997 and 2007, making it
possible to assess deforestation both
within and around protected areas. For
the analysis of the region surround-
ing the protected areas, buffer zones
of 10, 20 and 20+ km were defined so
as to establish the proximal effects of
the protected area. Furthermore, an-
nual deforestation data were used to
develop a Bayesian weights of evidence
analysis, which calculates the a poste-
riori probabilities and the likelihood of
events (deforestation), given a spatial
pattern, which in this case is the pres-
ence or absence of a protected area.!®

Results

The results show that protected ar-
eas inhibit deforestation. Accumulated
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deforestation within the areas analyzed
was relatively low
(1.53 per cent of
the total protected inhibitdq%n;;tm—ion,
area of the Brazilian

Amazon), and totalled 28,000 km?2

from 2002 to 2007. Accumulated defor-
estation throughout different protected

area categories were:

> 2,800 km2 (1 per cent of the total
protected area) in strict conservation
areas

> 13,100 km2 (3 per cent) in sustain-
able use reserves

> 10,700 km2 (1.1 per cent) in indig-
enous people’s lands

%
§,

This result is also confirmed by the
findings that the probability of defor-
estation increases in areas more dis-
tant from the protected areas.

This same analysis was employed

for each protected area individually,
through a sampling of 255 protected
areas with records of historical de-
forestation. In this case, the analysis
focused on the contribution of each
area to the relative reduction of defor-
estation, regardless of the increasing
or decreasing deforestation trajectories
for the Amazon region as a whole. For
the purpose of comparison, protected
areas were grouped according to four
types: indigenous people’s lands, strict
preservation areas, sustainable use re-
serves and military areas. The sustain-
able use and strict preservation areas
were separated into areas with and
without ARPA support. The assessment
compared deforestation rates between
2005 and 2007 with the rates between
1997 and 2004. Overall the effective-
ness in reducing deforestation is similar
in sustainable use areas, strict conser-
vation areas and indigenous people’s
lands, whilst military areas have much
lower values of relative effectiveness.
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The data on the relative effectiveness
of deforestation reduction in protected

Overall the areas supported by

the ARPA programme
showed a consider-
in reducing
Aefo m =

i

able and statistically
significant increase
(test-t, n=105;

Zssumtarm; p<0.05) in effective-
SWWMGWE ness of deforestation
qreas, strigt = reduction in sus-

LONSENation Greas - talnablf t(.jlss atrﬁas
= supported by the
”MW@W“SE programme. For the
;wple’s lands, = strict preservation
whitst‘milftwyg areas, howel;/er, ths
= difference observe
areas hﬂwmohé was not statistically
lower values = significant. The rela-
of relative = tive effectiveness of
eﬁéativenass; = deforestation reduc-
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tion in protected
areas depends on their proximity to the
deforestation arc.

Future impacts

What role will the current expansion
of the protected areas network play in
curtailing further deforestation in the
Amazon? As this role is still virtually
unknown, the study employed a defor-
estation simulation model developed
under the auspices of the "Amazon
Scenarios Program” led by the Amazon
Institute for Environmental Research
(IPAM in Portuguese), The Woods

Hole Research Center and the Federal
University of Minas Gerais.

“Amazon Scenarios” allows the as-
sessment of various policies, the re-
gional economy, population mobility
and infrastructure development sce-
narios on future Amazon deforesta-
tion.® The current version of this model
“SimAmazonia-2" analyses how the
expansion of soy,?° cattle ranching?' and
logging?? interact to cause deforesta-
tion. In addition, SimAmazonia-2 takes

into account public policies, such as the
creation and consolidation of protected
areas and the implementation of the
Forestry Code (Cddigo Florestal) (Law
No. 4,771, of 1965, with later amend-
ments), for modelling future deforesta-
tion trajectories.??

SimAmazonia 2 models the future tra-
jectory of deforestation in the Amazon
region by considering a series of con-
servation measures versus the defor-
estation drivers. As both show grow-
ing trajectories, this conflict becomes
increasingly vigorous and sensitive to
the speed and timing at which public
policies are implemented. In this case,
deforestation is a result of the expand-
ing agricultural market and of regional
infrastructure investments.

SimAmazonia-2 was used to assess the
future role of protected areas recently
created (between 2002 and 2008) and
areas that are expected to be created
under the ARPA Programme. The im-
pact of protected area on the future
trajectory of deforestation was ana-
lyzed under two extreme scenarios:

> business as usual, i.e. the continued
expansion of the agricultural frontier
and the associated population mo-
bility and extensive paving of roads
and highways, and

[> governance, i.e. moderate agricul-
tural expansion and low population
mobility and restricted paving of
roads and highways.

In each of these scenarios all other
variables were kept fixed to assess the
effect of different protected area net-
works on the trajectory of deforesta-
tion until 2050. That is: only the extent
and degree of protected areas were
changed. The effect of protected areas
on the trajectory of future deforesta-
tion was thus calculated by the mean
value obtained from the two extreme
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scenarios, and its uncertainty will be the
difference between the extreme values
and the mean value. An index of the
level of threat by potential deforestation
(level of threat corresponds to the year
on which a parcel of the protected area
will be deforested if it were not created
and implemented: Threat = 100*(2050-
year+1)/43)) was calculated. This index
accounted not only for the chances of
future deforestation, but also when it
may occur, i.e. its suddenness.

The model then calculated the carbon
stocks within each protected area sup-
ported by the ARPA programme and
their respective emission potential if
these protected areas did not exist. The
figures were calculated by superposing
the map of level of threat by 2050 on a
map of forest’s biomass?* and assumed
that 85 per cent of forest carbon is re-
leased into the atmosphere during and
after deforestation.?®

The calculations showed that the 61

- protected areas that
The andalysis = are currently sup-

on the level of = ported by the ARPA
threat shows t‘hﬂté Programme

= hold 4.6 billion
these areas "Mg tons of forest
& divect potential = carbon; 18 per
tnmduo[ag% cent of forest
emissions of = carbon in pro-

= tected areas of
2.1 blllion tons = 11 Brazilian

ofaarbam Amazon. With
respect to po-
tential emission from defor-
estation, the analysis on the
level of threat shows that these
areas have a direct potential in
reducing emissions of 1.1 bil-
lion tons of carbon; i.e. the to-
tal released from deforestation
by 2050 if they did not exist.
The next step of the analysis consisted
in modelling the direct and indirect
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impacts of the existence of protected
areas in different scenarios. In other
words, this analysis assessed the influ-
ence of protected areas on inhibiting
deforestation both within as well as
around them. By keeping unaltered
the set parameters of the extreme-
case scenarios and by altering the
configuration of protected areas, six
additional scenarios were modelled:

[> areas created only until the end
of 2002— this scenario works as a
baseline and allows for comparisons
to be made on the reduction of emis-
sions as the protected areas network
is expanded;

> by 2008 without the ARPA
Programme, i.e. areas created until
April 2008, except those areas that
counted on ARPA support for their
creation between 2003 and 2008 (13
protected areas);

> all protected areas created until April
of 2008;

> all current protected areas plus
the expansion planned for the fu-
ture years according to the ARPA
Programme;

Picture 3. Aerial photograph showing burning
tropical rainforest
(© Nigel Dickinson/WWF-Canon)
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> all current protected areas, but
with the complete impediment of
deforestation within them, j.e. the
maximum effectiveness in reducing
deforestation;

> all current protected areas plus the
expansion foreseen for the follow-
ing years and with complete im-
pediment for deforestation within
them.

Therefore, the latter two scenarios
represent variants of the third and
fourth in which the probability of
deforestation within the protected
areas are adjusted to zero, thus mak-
ing them 100 per cent impervious to
deforestation.

Summary of results

Only the expansion of protected ar-
eas between 2002 and 2008 will al-
low for a 272+180,000 km? reduction
of deforestation that could expected
for 2050, which is, in other words,
equivalent to a reduction of 3.3£1.1
billion tons of carbon emissions.
Twelve percent of this global reduc-
tion can be attributed to the ARPA
Programme, which supported the
creation of 13 protected areas dur-
ing this time period. Moreover, the
expansion of 210,000 km? planned by
the ARPA Programme for 2008 and
2009 could increase this reduction

to 350£170,000 km?, equivalent to
4,3+1.2 billion tons of carbon. Should
all the protected areas be 100 per
cent impervious to future deforesta-
tion, these reductions would reach
324+152,000 km? and 409+137,000
km? respectively, number that is
equivalent to a reduction in carbon
emissions of 3.9+1.3 to 4.9+1.5 bil-
lion tons of carbon.

Final assessment and
recommendations

Nearly 50 per cent of remaining
Amazon forests is under some type
of protected area designation. Of this
total, 16.8 per cent are supported by
the ARPA Programme. Historically,
protected areas have played a fun-
damental role in deforestation reduc-
tion and are, consequently, a barrier
to the advancing

agricultural fron- = Protected areas

tier that, when Emwug inhtbit

uncontrolled, il- gdtﬁm within

legally and preda- =

torily destroys the = tHelriands, but also

Amazon forest. = show awn tnhibitory
N = effect on reducing

Our empiri- = deforestation in thelr

cal analysis has =

shown that pro- = SHoUndings.

tected areas not

only inhibit deforestation within their
lands, but also show an inhibitory ef-
fect on reducing deforestation in their
surroundings. Notably, this inhibi-
tory effect has been augmenting over
time, as shown by the analysis of the
effectiveness of protected areas in
impeding deforestation, especially is
the case of sustainable use areas sup-
ported by the ARPA Programme.

Mosaics, corri-

dors or networks § The areas Suppo 2
of protected areas - Yy the ARPA
play a fundamental = Programance alone
role in conserving Eaﬂnrzdaodpmtfﬂl
biological diversity, Edmissionfsﬁ'mm
protecting habi- = J
tats, maintaining - Aeforestation by
hydrological re- = 2050 of 1z
o el 22 blion tons
in the stability o éof

= of carbon.

regional climate.

Today, the protected
areas of the Brazilian Amazon hold
nearly 50 per cent of the remaining
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forest carbon stocks. The areas sup-
ported by the ARPA Programme alone
can reduce potential emissions from
deforestation by 2050 of nearly 1.1
billion tons of carbon. Nevertheless,
the consolidation of this extensive
protected area network represents a
great challenge to the Brazilian na-
tion, especially in areas located along
the active deforestation front, where
numerous land conflicts and other ille-
gal activities threatens the social and
natural environment. This challenge is
likely to grow in the near future due
to increasing demands for agricultural
commodities. Thus, those areas locat-
ed along the deforestation front face
greater threats and present the great-
est potential for carbon emissions. On
the other hands, if efficiently imple-
mented, these same areas also rep-
resent the greatest potential for the
reduction of carbon emissions. For
these reasons they deserve special
attention from conservation invest-
ments, even though they do not fit
the traditional conservation approach-
es that prioritise protection according
to their high biological diversity and
low levels of threat.

Picture 4. Aerial view of forest clearing to
create grazing pasture for cattle, Juruena
National Park, Brazil. (© Zig Koch/WWF)
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In our view, the
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of the Amazon as a whole. In addition
to continuing to expand the Amazon
protected network, a substantial al-
location of resources is vital to the
success of this innovative conserva-
tion strategy that aims for the crea-
tion and consolidation of protected
areas along regions of extreme land
use dynamics.

Quantifying reductions of deforesta-
tion and associated carbon emis-
sions through the implementation
and consolidation of protected areas
is an important contribution to the
international debate. In the scope

of the United Nations Framework
Convention on Climate Change, this
work brings major contribution to the
decisions made by the Conference of
the Parties, held in December of 2007
in Bali. The Bali Action Plan (Decision
UNFCCC 1/ COP13), which addresses
measures and proposals with the
objective of increasing the implemen-
tation of national and international
mitigation, specifically refers to the
development of policy approaches and
positive incentives on issues relating
to reducing emissions from defor-
estation in developing countries. In

a specific decision concerning defor-
estation (Decision UNFCCC 2/CP 13),
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it is noted that sustainable reductions
of emissions resulting from deforesta-
tion in developing countries require
stable and predictable

This ”“9‘5 resources. It is also
effort towards = acknowledged that re-
consenvation. = ducing emissions from
and reduction = deforestation in de-
. = veloping countries can
of “’; foster multiple benefits
emissions = and complement the
requires stable = objectives of other rel-
ﬂndprzdiotableé evant conventions.
Mdﬂbﬂdy = The estimate of the

résourees. = reduction of emissions
resulting from defor-

estation under various scenarios allow
us to conclude that the strategy for
the implementation and consolida-
tion of protected areas, especially the
ARPA Programme, can be classified
as a demonstration activity for reduc-
ing emissions from deforestation in
Brazil. As highlighted by the COP, this
huge effort towards conservation and
reduction of deforestation emissions
requires stable and predictable availa-
bility of resources. It is imperative that
the efforts made until the present mo-
ment be ensured and continued. The
ARPA Programme is ready to become
integrated with future formal and/or
volunteer mechanism of positive in-
centives towards reducing emissions
from deforestation.
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