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Abstract: The social and environmental implications of plantations in the 
CDM are analysed under a hypothetical laissez faire approach and a proactive 
approach to Sustainable Development (SD), bounded by existing COP7 
agreements and efficiency and equity considerations. Implications for timber 
rich, timber depleted and inherently timber poor regions are assessed. The 
social risks of industrial plantations cannot be fully addressed under COP7 
rules and are likely to be highest in timber rich regions under repressive 
regimes or where politics dominate the forestry sector. Risks could, however, 
be reduced through minimum standards for stakeholder consultation and 
favourable legal institutions. Low cost opportunities with multiple benefits 
exist and require information dissemination, but some opportunities for 
biodiversity benefits will need financial support. Reduction of transaction costs 
would increase the participation of small holder plantations but their role is 
likely to remain limited. Inclusion of assisted natural regeneration opens up 
opportunities for options with multiple benefits 
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1 Introduction 

Under the agreement reached at the Seventh Session of the Conference of Parties to the 
UN Framework Convention on Climate Change in Marrakesh (COP7) industrialised 
countries will be able to meet a part of their emission reduction commitments under the 
Kyoto Protocol [1] by financing Reforestation and Afforestation activities (AR) in 
developing countries through the clean development mechanism [2]. The maximum 
amount of commitments that can be met through AR activities in developing countries is 
1% of the investing country’s 1990 emissions times five [2]. The role of forests as a 
climate change strategy has, however, long been controversial and is believed to be one 
of the ‘crunch issues’ that led to the failure to reach agreement at the earlier meeting 
(COP6) at The Hague [3]. In this paper I focus on one aspect of the controversy: the 
environmental and social implications of AR in the Clean Development Mechanism 
(CDM). At COP7, Subsidiary Body for Scientific and Technological Advice (SBSTA) 
was given the responsibility of developing modalities for addressing socioeconomic and 
environmental concerns about AR [2]. Therefore, an analysis of the implications for 
forests and forest peoples could make a timely contribution to the clarity of the debate.  

Considerable uncertainty exists about the definition of AR. At COP7, SBSTA was 
also given the responsibility for developing definitions for AR activities in the CDM [2]. 
For the purposes of this paper, I assume that the definition agreed at COP7 for AR 
activities in industrial countries provides a plausible indication of the definition that may 
eventually be agreed for the CDM. According to this definition, AR comprises human 
induced conversion of non-forest land through planting, seeding and/or human induced 
promotion of natural seed sources. Forests are defined as having a tree crown cover 
greater than 10%. Afforestation and reforestation differ only in that the activity will be 
afforestation if the land on which it takes place had not been forested for at least 50 years, 
whereas reforestation refers to land that did not contain forest before 1990 [2].  

Activities such as the establishment of mono-specific or multi-species plantations for 
wood and non-wood products appear to be compatible with this definition, as are both 
industrial and community-based plantations. The definition also, apparently, is 
compatible with the establishment of estate crops, such as oil palm. Two points, 
particularly significant for forests and local communities, should be highlighted. First, 
plantations established after cutting down forests would not qualify under this definition. 
Plantations would however qualify if established on grasslands, agricultural lands or 
degraded forest land with less than 10% canopy cover. Secondly, Assisted Natural 
Regeneration (ANR) of forests is included. In this aspect the definition differs from the 
definition of AR put forward by the International Panel on Climate Change [4].  

The Kyoto Protocol states that CDM projects should assist developing countries in 
achieving sustainable development [1]. Indigenous communities have, however, 
participated actively in COP 6 and COP7 to point out the dangers they face from  
AR projects [5,6]. A number of studies have also pointed out the social  
and environmental risks of adopting an unregulated market-based approach to AR 
activities [7–9]. COP 7 clearly opens the door to addressing these concerns by giving 
SBSTA the responsibility for developing modalities for taking into account the 
socioeconomic and environmental impacts of including AR activities in the CDM. COP 7 
also lays down specific rules for the sustainable development clause. It specifies that it is 
the host country’s prerogative to confirm whether or nor a project contributes to 
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sustainable development [2]. Projects are specifically instructed to invite comments from 
local stakeholders and to report how they plan to address them. Projects will also have to 
provide documentation on the environmental impact of AR projects, including impact 
outside project boundaries. If negative impacts are considered to be significant by project 
participants and the host country, an Environmental Impact Assessment (EIA) will have 
to be carried out, the results of which will be in the public domain [2]. Procedures for 
impact assessment will be determined by the host country. SBSTA’s recommendations 
will clearly have to be within the bounds of these rules. 

In order to identify the environmental and social issues that need to be addressed, I 
first analyse implications for forests and forest peoples under a hypothetical laissez faire 
approach to sustainable development, i.e under a scenario where interference in carbon 
market transactions is minimised. Based on the concerns identified in this analysis, I then 
put forward certain proactive measures that could be implemented within the bounds of 
COP7 rules. I refer to this as the ‘bounded proactive approach’. Finally, I highlight risks 
and lost opportunities that will be difficult to address within the bounds of COP7 rules.  

2 Categorisation of regions by forest resources  

The impact of a laissez faire approach, compared to a bounded proactive approach, will 
clearly be contextual. I analyse, therefore, three broad categories of regions in the 
developing world: regions with forests rich in timber resources, regions where forests are 
depleted and degraded and regions where the natural vegetation has little or no 
commercial timber. In doing so, I draw on the forest use intensification continuum 
developed by [10]. 

Forests in most regions in the first category are typically being heavily exploited for 
timber (such as most dipterocarp forests of Indonesia and Malaysia) or are increasingly 
being subjected to extraction pressures (such as the Amazon and Congo basins). Because 
these regions are at a relatively early stage of the forest use intensification continuum, 
land rights are often unclear and overlapping. This combined with the valuable timber in 
these forests results in a high degree of conflict among stakeholders, such as the logging 
and plantation industries, local communities and large scale farmers and ranchers.  

The second category consists of regions where once rich forests have been depleted 
of their timber wealth. Typically, the scarcity of forests has induced logging bans in 
natural forests. In some cases interest in reforestation is beginning to emerge. Population 
densities are high. Natural forests are no longer of interest to the timber industry. As a 
result, local communities tend to have greater control of forest resources than in regions 
with rich forests. A number of examples in this category are found in India and China. 

The third category consists of regions where the natural vegetation is inherently low 
in commercial timber values. Soils are of intermediate or low productivity. Population 
densities are typically low. Examples of this category are the savannas of Southern Africa 
and Latin America and the coastal savannas of central Africa.  
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3 Social and environmental impact under a laissez faire approach 

I argue in this section that fast growing industrial plantations are likely to dominate under 
a laissez faire approach and that their environmental and social implications are likely to 
be highly variable.  

3.1 Likely dominance of industrial plantations 

Forestry plantations. Plantations of fast growing species in developing countries are 
today achieving quite high rates of growth. Actual yields achieved by eucalyptus  
species in commercial enterprises in a number of Latin American countries are,  
for example, conservatively estimated to be 16–25 m3/ha/year, although yields as high 
as 45 m3/ha/year have also been reported [11]. This is also the sector where the most 
spectacular increases in growth rates have been achieved. For example, genetic 
improvements are reported to have doubled tree growth rates in some areas of Brazil, 
such as Aracruz [12].  

The area under commercial plantations has increased rapidly in developing countries, 
with annual rates of plantation establishment estimated to be around 4 million hectares 
per year [13]. Concerns have been raised that the establishment of industrial plantations 
may not, therefore, qualify for credits because they are not ‘additional’, i.e. it may be 
difficult to justify that planting would not have occurred in the absence of the CDM 
project. An extremely high proportion of existing plantations have, however, been 
established by governments or under aid programs or under financial incentives to the 
private sector [11]. The implication is that in many cases the rate of return (after 
accounting for risk) is insufficient to initiate planting in the absence of some degree of 
non-commercial intervention. Additionality, therefore, could be justified in many cases 
and particularly in degraded lands, where plantation yields are likely to be lower and 
establishment more difficult. Calculations of the financial profitability of a pulpwood 
plantation established on imperata grasslands in Indonesia show, for example, that the 
net present value of the first rotation is negative at interest rates of 5% or higher, even 
when yields are assumed to be as high as 25 m3/ha/year [14]. 

Existing estimates of the cost-effectiveness with which industrial forestry plantations 
could supply carbon sequestration services suffer from a number of methodological 
difficulties. In particular, few take account of the possibility of leakage (i.e. the 
possibility of carbon sequestered by plantations within project boundaries being leaked 
out in carbon releasing activities outside project boundaries). This could occur, for 
instance, if people displaced by industrial plantations clear forest elsewhere for 
agriculture or pasture. Nor do most estimates make adjustments for the likelihood that 
plantations are unlikely to be maintained permanently, while projects in the energy 
sector, by contrast, reduce emissions permanently. Methodologies for achieving 
equivalence between non-permanent forestry projects and energy projects, such as tonne 
years or expiring certificates of emission reduction [15,16] would likely result in forestry 
credits being earned at a lower rate or being sold at a lower price [4]. Subject to these 
caveats, results from China, Thailand, India and Brazil [17,18] indicate that the cost of 
carbon sequestration by fast growing industrial forestry plantations could in many cases 
be <$5/tC, particularly if carried out in lands with few opportunity costs. Even if the 
above figures underestimate cost for the reasons given above, they are well below many 
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of the indicative estimates of the market price of carbon during the first commitment 
period. Under various assumptions about profit maximising sales of surplus emissions by 
Economies in Transition and/or banking of credits for the second commitment period in 
the hope of US ratification, market price estimates fall mainly within the range of about 
$8/tC to $40/tC [19,20].  

Oil palm plantations. Oil palm plantations on agricultural or degraded land offer 
another carbon sequestration opportunity. In Sumatra, Indonesia for example, the time 
averaged carbon stock of oil palm plantations is estimated to be 52t/ha higher than that of 
continuous cassava degrading to imperata grasslands [21]. Although oil palm has 
expanded aggressively in countries like Indonesia and Malaysia, the industry has been 
supported by incentives. Additionality may also not be difficult to establish at the current 
time because palm oil prices are at historical lows. In Indonesia, in particular, many firms 
in the oil palm industry are technically bankrupt because of foreign currency debts. This 
has reduced rates of expansion in the oil palm sector, which declined by 33% in 1999 
compared to 1997 [22]. 

Renewable energy. One interesting possibility is the potential for synergies between 
plantation based industries and renewable energy. The Malaysian government, for 
example, is subsidising the use of palm oil as a renewable source of energy. Another 
possibility is the gasification of residues from the pulp industry. The gasification process 
doubles energy output per unit of biomass [18]. Estimates from Brazil indicate that the 
cost of gasification projects could be <$5/tC, although they may be viable only in remote 
areas [18]. To the extent that biomass fuel substitutes for fossil fuels, oil palm and pulp 
plantations which are used to produce renewable energy would reduce emissions 
permanently and would therefore qualify for credits at rates much closer to projects in the 
energy sector. This would significantly increase the competitiveness of oil palm and pulp 
plantations relative to other types of forestry projects.  

Attractiveness to host county governments. Industrial forestry and oil palm plantations 
could be of great interest to some host county governments because of the potential for 
meeting domestic fibre and edible oil requirements and also for earning export revenues. 
Renewable energy, for example, would help countries to adopt more sustainable patterns 
of energy use and reduce their dependence on imported fossil fuels. In Indonesia  
export earnings from plantations have been substantial. For example, palm oil brought 
in $1.4 billion in foreign exchange in 1997 [22]. Pulp and paper generated $2.65 billion 
in export earnings in 1999 [23]. Although, in some cases, subsidies given to these 
industries may outweigh export revenues, exchange rate pressures and political alliances 
between government and industry could induce some governments to approve projects 
that benefit these industries [22,23].  

Industrial plantations may therefore receive support from governments in all three 
categories of regions described above. Opportunities for benefits are particularly great in 
regions inherently low in timber resources, particularly in regions with low population 
densities and lands of intermediate productivity that are unsuitable for permanent 
agriculture but adequate for plantations [24]. Examples are the savannas of Latin 
America and east and southern Africa and the coastal savannas of central Africa. In areas 
with depleted forests, although land for large-scale plantations may appear to be scarce 
because of high population density, large extensions of land are under the control of 
governments in some countries in this category. Also, because of massive gaps in 
domestic fibre requirements and supply, reforestation is often a corner stone of 
government forestry policy. In China, for example, almost 130 million ha of government 
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controlled ‘degraded’ land is available for reforestation [25]. In India, 11 million ha of 
degraded forest land with a crown cover of <10% is under the control of the Forest 
Department. Almost 94 million ha of non-forest land (including private land) is estimated 
to be degraded [26]. These lands would provide forest-based industries with opportunities 
to establish CDM supported industrial plantations to meet raw material requirements. In 
areas with rich forests, on the other hand, the typical unclear land tenure systems could 
create land conflicts which would impede successful plantation establishment. As I show 
later, however, this has not prevented aggressive expansion of plantations in some of 
these areas, particularly under repressive regimes.  

3.2 Highly variable environmental and social implications of industrial 
plantations 

Environmental impact. Most environmental concerns relate to extensive blocks of 
plantations [27]. Studies show that large blocks of fast growing eucalyptus planted on 
previously treeless ground may reduce water yield and lower water tables in catchments, 
particularly in semi-arid areas. In wetter areas, surface run-off and the risk of sheet 
erosion is greater under eucalyptus compared to shrub land or grassland [27]. The impact 
on soil fertility is less clear. In general it appears that, although eucalyptus can 
impoverish soils, it has also been shown to increase soil nutrients and improve soil 
structure when planted on degraded sites [28]. The impact on biodiversity appears to be 
site specific. On infertile soils in dry climates eucalyptus plantations tend to have little 
biodiversity, because often no understory develops [27,28]. On the other hand, in the case 
of plantations established in the coastal savannas of Central Africa, a range of herbaceous 
and woody species were found in the understory and fauna were richer than in the 
savannas they replaced [29].  

Many of these concerns may not be addressed in a laissez faire approach. Where, 
however, certification is widely in use as a strategy for maintaining market share (as in 
the case of export oriented plantations in South Africa), it could be a powerful 
mechanism for addressing many of these concerns. Certification is unlikely to be an 
effective tool, however, in the case of plantations producing for domestic markets, such 
as plantations supplying the charcoal industry in Brazil.  

Turning next to the impact on natural forests, CDM forestry plantations could reduce 
pressure on natural forests for forestry products, particularly pulpwood and Oriented 
Strand Board (OSB). The significantly higher commercial timber productivity of 
plantations relative to natural forests implies that a higher proportion of forests could be 
set aside for environmental, recreational and local uses [12,30]. Globalisation and trade in 
forest products makes it possible to locate plantations in areas best suited for this 
purpose, such as savannas with low population densities. 

The relationship between industrial forestry plantations and natural forests may, 
however, be more complex than appears at first glance, particularly in regions with 
forests rich in timber. In many cases CDM projects, which ostensibly would reduce 
pressure on natural forests, may in the longer run have the opposite effect. In Indonesia, 
for example, in 1999 only 8% of the 100 million cubic metres consumed by the 
processing sector came from plantations [23], most of the rest being obtained by cutting 
down natural forests. Estimates indicate that, if plantations were established, the amount 
of forest slated for conversion could be reduced by about one million ha [23]. In theory, 
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pressures on natural forests, either at home or abroad, could also be reduced if CDM 
support were used to speed up plantation establishment in other countries, such as 
Malaysia and China, where pulpwood capacity is increasing rapidly and suitable species 
are still available in natural forests within the country or abroad, but within economic 
distance of processing facilities. In practice, however, the extent to which such a strategy 
would result in genuine long-term reductions in deforestation pressures may be 
questioned. There is a risk that processing facilities would be supplied from natural 
forests if CDM-supported plantations were abandoned when the project ends [7,8]. This 
is particularly likely where raw materials can be obtained more cheaply from natural 
forests.  

It is also highly plausible that CDM support to the pulp industry would increase their 
political influence and enable them to pressure the government into allowing processing 
capacity to expand beyond what could be supplied from CDM plantations, resulting in 
industries being fed once more from natural forests. Examples of the lobbying power of 
export industries are well documented, for example, in the case of the plywood industry 
in Indonesia [31] and the soybean industry in Brazil [32]. Although the negative effect of 
such lobbying on forests should theoretically be captured under leakage and therefore fail 
to earn credits, in practice it may be difficult to convincingly establish the impact of 
factors such as these or to take them into consideration in carbon accounting 

Social impact. In very marginal agricultural areas, plantations can generate a 
significant amount of employment for local communities. Forestry plantations, for 
example, are estimated to require 70 days per ha of establishment labour on grasslands 
and up to 400 days on steep terrain [33]. Given that CDM plantations are likely to follow 
rotational harvesting in order to maintain carbon levels, demand for establishment labour 
is likely to be maintained. Outgrower schemes with local communities in South Africa, 
Philippines and India have also in many cases injected capital, technical knowledge and 
access to inputs in marginal areas. Outgrower schemes are, however, opposed by many 
NGOs and local communities today because marketing only to the sponsoring industry 
results in lower output prices [34].  

The most significant social risk is that industrial plantations supported by CDM funds 
could exacerbate existing disparities in land distribution and deprive communities of 
customary land rights and livelihood needs [8]. There are well documented cases in the 
literature where governments in Asia and Latin America have given plantation 
concessions on land traditionally held by local people [35,36]. Tenure conflicts are a 
common feature of plantations in many parts of the world where land has been acquired 
through intimidation or insufficiently compensated [7,33,37,38]. In many cases, 
‘degraded’ areas targeted for CDM plantations may be common property resources used 
by local people, particularly the poorest households, for a variety of uses such as fuel 
supplies and grazing, which diversify livelihood strategies [39]. 

Social risks are probably greatest where rural land tenure is unclear and land conflicts 
are endemic, a situation commonly found in timber rich regions. Negative social impacts 
are likely to be even higher when these conditions occur where governments are 
repressive, governance is poor and strong economic and political alliances exist between 
the government and the timber industry. However, even where reforms to empower local 
communities are underway, the prospect of foreign investment, export earnings and tax 
revenues from industrial plantations may make it difficult for host countries to resist the 
lobbying power of the industrial plantation sector, at the expense of the welfare of local 
communities. A high profile case in Indonesia today highlights this dilemma. Under 
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pressure to prop up the currency and restore investor confidence, the ministry of finance 
is contemplating authorising the sale of oil palm plantations for $368 million to a foreign 
company, although the land is disputed by the Indonesian Association of Farmers [40]. 
This graphically illustrates potential risks to local communities under an unregulated 
market-based approach to sustainable development.   

3.3 Benefits of community plantations  

Some of the risks to local communities described above could be reduced if CDM were 
used to support community plantations on lands of rural small holders. This is primarily 
because, in these cases, participation by communities would be voluntary and 
communities would retain ownership of their land.  

The Scolel Te pilot carbon project in Mexico has, for example, assisted small scale 
farmers in planting pines in their fallow lands. The project is notable for strong input by 
communities into the types of systems established on their farms. Farmer representatives 
are included in the governing body of the project. The Profafor pilot carbon project in 
Ecuador, has helped smallholders establish 23,000 ha of plantations of pine, eucalyptus 
and mixed pine and indigenous species. Plantations were predominantly established on 
land with few opportunity costs, such as steep slopes and degraded pastures [41]. 

Both projects appear to have provided significant benefits to local communities so 
far. In the Scolel Te project, as much as 75% of funds received from investors have gone 
directly to farmers. In addition to covering cash costs of establishing pines, farmers have 
used these funds for purchasing food and medicines and improving their houses [42]. In 
the Profafor project, almost all communities have been able to cover establishment costs 
from project funding and have used surplus funds for food, credit schemes and 
livestock [41]. The project also generated 600,000 days of employment and provided 
communities with 26 nurseries producing 20 million seedlings and capacity building in 
nursery and plantation management [43].  

In the longer term, commercially oriented smallholders are likely to prefer exotic 
timber species. These species are generally more financially profitable under the high 
discount rates of smallholders. In the Profafor project, for example, while pine and 
eucalyptus are estimated to be profitable at discount rates of 15% to 20%, indigenous 
species give negative returns [41]. In Tigray, Ethiopia, eucalyptus have been shown to 
give higher returns to local communities than slower growing indigenous species, under 
certain biophysical and socioeconomic conditions [44]. Significant opportunities also 
exist for community based eucalyptus plantations producing fuelwood and timber for 
local products, particularly in regions where natural forests have been depleted [26].  

Studies have also identified conditions under which small scale plantations of non-
timber forest products could provide significant benefits to local communities [45]. In 
Anji County, China, for example, bamboo plantations were identified as the best income 
generating option for middle income farmers [46]. Support from CDM projects may 
enable poorer farmers to also benefit from bamboo. 

Environmental risks of plantations tend to be highest when they occupy extensive 
blocks [27]. Community plantations may, therefore, pose fewer environmental risks if 
they occupy smaller areas than industrial plantations and are located within a mosaic of 
different land uses, such as natural forest patches, forest gardens, pastures and 
agricultural land. This is the case in the Scolel Te project where project areas of 
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individual farmers are, in some cases, as small as one ha. In the Profafor project, although 
plantation plots are larger (46 to 600 ha), under new regulations the area  
under plantations is being limited to a maximum of 50% of the total property of the 
participant [41]. Where small scale plantations pose environmental risks, they can often 
be ameliorated by technical knowledge, such as not planting too close to water sources or 
crops [44].  

3.4 Limited role for community plantations in the CDM 

There are, however, several reasons why community plantations are likely to play a 
relatively small role relative to industrial plantations in the CDM under a laissez faire 
approach.  

First, interest in tree planting develops under certain rather limited conditions. 
Population densities have to be sufficiently high, products from natural forests 
sufficiently scarce and land tenure sufficiently secure [47]. Even where these conditions 
exist, for example in many forest depleted regions, government policies often act as a 
deterrent to tree planting. In parts of China, for example, timber trees have been 
established by communities on only 20% to 50% of allocated land, in spite of strong land 
tenure incentives, because of unfavourable policies such as bureaucratic restrictions and 
monopoly purchases of timber by state owned timber companies [48]. In addition, the 
poorest households often have no land to plant trees [47].  

Secondly, the limited data available indicate that the cost of carbon sequestration by 
community plantations may be significantly higher than sequestration by industrial 
plantations. This is partly due to the higher opportunity cost of land on small farms. 
Estimates from the Scolel Te project area, for example, indicate that farmers may have to 
be paid more than $30/tC if reforestation were to replace agriculture [49]. Data from 
Thailand show that, in a year in which Net Present Values (NPV) of industrial eucalyptus 
plantations were $1169/ha, production of eucalyptus in community woodlots gave a NPV 
of –$43/ha [50]. Even in the Profafor project, where the opportunity cost of land is 
relatively low, the cost of carbon sequestration is estimated to be $16/tC [43]. Thus a 
higher level of compensation may have to be paid to smallholders for establishing 
plantations.  

Another factor is that transaction costs (i.e. the cost of doing business) [51] may be 
higher on projects with smallholders. This is partly because the size of these projects is 
expected to be smaller. Thus transaction costs, such as marketing, which vary little with 
project size, are likely to be higher per unit of emission reduction. Also, the transaction 
costs of organising and negotiating with large numbers of smallholders may be higher 
than dealing with one large scale operator. In the Scolel Te project these costs are 
estimated to range from $52/ha for communities with positive experiences with past 
projects to as high as $325/ha for communities characterised by social conflict [49]. 
Other transaction costs, such as carbon monitoring costs, may also be higher in projects 
with communities. In the Profafor project, monitoring and certification costs are 
estimated to be $5/ha/year [43]. Although comparable costs are not available from large 
scale plantation projects, arguably they would be lower than on small dispersed farms 
with variable land uses.  

Table 1 summarises the environmental and social impacts of a laissez faire approach.  
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Table 1 Impacts on forests and forest peoples under a hypothetical laissez faire approach to 
 sustainable development 

 Timber rich regions Timber depleted 
regions 

Inherently timber 
poor regions 

Fast growing industrial plantation 
Potential scale Extensive under 

repressive regimes 
and those under 
macro economic 
pressures 

Significant areas in 
government 
controlled land and 
under contract 
farming 

Widely applicable 
Particularly extensive 
where opportunities 
for biofuels exist 

Contribution to export 
revenues 

High Low High 

Contribution to 
domestic requirements 

High High Low 

Impact on 
biodiversity/soils/water 

Risk of erosion and 
run-off, but could be 
moderate if 
certification becomes 
widespread 

Negative in site-
specific situations 

Negative hydrological 
and biodiversity 
impact in dry areas, 
but could be moderate 
if certification 
becomes widespread 

Impact on natural 
forests 

Potential for negative 
impact (increased 
political power of 
timber industry) 

Neutral to positive Significant 
contribution towards 
reducing pressure on 
natural forests abroad 

Employment for local 
communities 

Increase in marginal agricultural areas 

Impact on equity Negative: 
dispossession of 
traditional lands of 
local communities 
and competition with 
multiple use forestry 
of local communities, 
particularly under 
repressive regimes 
with unclear property 
rights 

Dispossession less 
likely than in forest 
rich regions, but 
competition with 
multiple use systems 
likely 

Negative impacts less 
likely than in timber 
rich regions. 

Community Plantations 
Potential scale Moderate, but low 

relative to industrial 
plantations 

Moderate, but low 
relative to industrial 
plantations 

Limited areas 

Environmental impact Fewer risks than 
industrial plantations 

  

Social impact Positive in most cases particularly for commercially oriented small 
holders 
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4 The bounded proactive approach to sustainable development 

Host country sovereignty about the determination of sustainable development is based on 
the assumption that national governments make decisions based on the interests of the 
country’s inhabitants. Therefore, it is assumed that if a host country chooses to participate 
in a CDM project it will do so because the full benefits of the project outweigh the full 
costs, with full benefits and costs interpreted to include economic costs and benefits  
(net of distortions such as subsidies and taxes), as well as environmental and social 
benefits and costs, accruing both to project participants and to the inhabitants of the 
country at large. Proactive measures would be justified if various imperfections exist, as a 
result of which project choice by host countries may not always be based on assessments 
of full costs and benefits. For example, it might be costly for host countries to acquire 
information on the full costs and benefits of projects. This would justify proactive 
measures to reduce the cost of information and prevent inappropriate choices [51]. In 
other cases, host countries may choose to ignore global benefits that accrue largely to the 
world community, particularly if the costs are borne primarily by the host country. In this 
case interventions would be justified to compensate for ‘missing markets’ for global 
environmental services, such as biodiversity conservation [52]. Governments in host 
countries may not always act in the best interests of their inhabitants, because of power 
imbalances. Interests of powerful constituencies for example may take priority over the 
interests of disadvantaged groups [53]. In this situation interventions to protect the 
interests of the poor would be in accordance with widely supported concepts of 
sustainable development [54–56]. The existence of transaction costs also justifies 
proactive measures in the interests of efficiency [57]. Transaction costs reduce the gains 
from carbon trading and, therefore, the scope for reducing emission reduction costs. If, as 
I argue earlier, transaction costs are higher for community based projects, reduction of 
transaction costs would also have beneficial equity implications. I discuss measures to 
address each of these imperfections below. 

4.1 Widespread dissemination of information and capacity building 

Widespread dissemination of information could result in more informed choices about 
project choice, project design and project location. Capacity building would reduce the 
cost of acquiring new information. These measures need to be directed not only to host 
governments, potential investors and project partners, but also to civil society at large to 
enable them to play a ‘watch dog’ role. Particular attention needs to be given to 
disadvantaged groups such as local communities and women, for whom the cost of 
acquiring information is often disproportionately high. I discuss three types of 
information that could be particularly useful. 

Project choice. In the discussion above I highlighted the conditions under which 
industrial and community plantations pose the fewest risks and are likely to provide the 
most benefits (Table 1). More specific information of this nature could enable host 
countries and project participants to make more informed decisions about project choice. 
For example, social benefits could be increased by prioritising plantations to regions 
where countries are already creating enabling environments for smallholder plantations. 
The Joint Forest Management (JFM) program in India, for example, has increased 
participation of communities in land management decisions, increased stability of tenure 
and introduced measures to reduce fuelwood demand, through the development of 
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improved stoves and biogas plants [26]. In some areas of China, stabilisation of policies 
on land tenure has stimulated farmers to spontaneously develop collaborative institutions 
to capitalise on economies of scale in marketing timber [48]. If targeted to supportive 
environments, CDM supported plantations could leverage the proactive efforts of 
governments and local communities. 

Clearly, however, in many situations projects will involve trade-offs, which national 
governments will have to assess against their priorities for sustainable development. For 
example, as discussed above, under some conditions industrial plantations may have the 
potential to contribute to export earnings but may have a high risk of negative 
environmental and social impacts. Frameworks for assessing the overall contribution of 
CDM projects with multi-dimensional risks and benefits are, however, available [58] and 
building capacity for using such methodologies may contribute to better project choice.  

Low cost opportunities for multiple benefits. Dissemination of information on low 
cost opportunities may be particularly fruitful, because they are more likely to be readily 
adopted. For example, if the definition of AR in the CDM eventually includes assisted 
natural regeneration, this will present a number of cost-effective opportunities for 
multiple benefits, because the cost of assisted natural regeneration is often substantially 
lower than the cost of planting. For example, multispecies forest gardens established by 
smallholders through both planting and assisted natural regeneration would become 
eligible for CDM support. Many of the methods used to stimulate natural regeneration 
are relatively low cost, such as selective weeding of undesirable species to favour 
naturally regenerated saplings of desired species [59]. Forest gardens established in these 
ways are in many cases rich in plant species, mammals and birds [60] and contribute to 
significant benefits for local communities. In Indonesia, for example, forest gardens 
provide 50% to 80% of the cash incomes of farm households and contribute to a diverse 
range of livelihood strategies [59,61].  

While exotic species are often more financially profitable for commercially oriented 
farmers, women and poorer sections of the community often prefer multispecies 
plantations including indigenous species because of their higher potential for providing a 
range of subsistence products [34]. Benefits would be particularly high in regions with 
depleted forests. Thus a high degree of involvement of women and the poorest 
inhabitants may provide opportunities for both equity and biodiversity benefits. As 
harvesting rates are often lower on subsistence plantations, carbon benefits may also be 
higher, even though indigenous species are often slower growing. The Profafor project 
estimates, for example, that the carbon benefits of indigenous species on small farms 
could be 2.2 times higher than those of exotic species [43]. 

A number of relatively low cost measures can also make significant contributions to 
reducing the negative impacts of industrial plantations on biodiversity. For instance, 
research shows that the conservation value of fragments is surprisingly high, particularly 
as benchmark habitats or as seed source for future restoration efforts [62]. Thus when 
establishing plantations, the retention of small areas of natural vegetation, such as 
riparian strips, could have significant biodiversity gains [62]. Measures such as these 
could be particularly valuable in savannas and also in regions with depleted forests.  

Several countries with depleted forests, such as China, are embarking on massive 
programs for restoration of degraded forest ecosystems. While in some cases, restoration 
needs to be primarily based on planted species, in other cases natural vegetation will 
spontaneously colonise the site when pressures, such as grazing, are removed from 
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degraded areas [62]. If ANR is included, this could provide a low cost opportunity, but 
full participation of all legitimate stakeholders will be required to ensure that those who 
lose out from grazing restrictions are adequately compensated [63]. 

Project design. COP7 agreements include some rules on project design such as 
stakeholder consultation and documentation of environmental impact. Whether or not 
these rules are effective will depend critically on how they are implemented. Stakeholder 
consultation, for example, could go a long way towards addressing the social risks 
described earlier, provided appropriate procedures are followed and all legitimate 
stakeholders are consulted. A useful starting point for developing guidelines could be 
made by drawing on emerging standards of good practice. The ILO convention 169 [64], 
for example, puts forward principles on how stakeholder consultation should be carried 
out. More detailed guidance is also available, for example, on how to identify the most 
vulnerable stakeholders who are at the greatest risk of being excluded from consultation 
processes [65].  

Considerable progress has also been made in recent years in obtaining broad 
agreement on principles for sound management of plantations. Forest Stewardship 
Council (FSC) members, for example, ratified such principles in 1996 [66]. Of particular 
interest are Codes of Practice that have been developed through collaborative efforts 
involving the private sector, in order to increase their practicality and relevance. This has 
been done in Indonesia, for example, by CIFOR (Center for International Forestry 
Research), national research institutes, local NGOs, the Ecolabelling Institute of 
Indonesia and a pulp and paper company [67] and by WWF and Shell in Thailand [68]. A 
code of practice has also been developed for India [69]. More initiatives of this nature 
and the wide dissemination of their results may induce some national governments to 
incorporate them as minimum standards for the acceptability of CDM projects. 
Alternatively they could use them to assess progress towards sound management and 
terminate projects that do not make adequate progress.  

4.2 Financial and technical support for biodiversity conservation 

Considerable information exists on ways in which plantations could be compatible with 
biodiversity conservation. Some of them, however, are unlikely to be adopted without 
proactive efforts.  

Plantations could, for example, be foster ecosystems for regenerating secondary 
forests on severely degraded forest ecosystems [70]. Examples are the Imperata 
grasslands of South East Asia and the degraded pastures of Latin America. Research 
results from Puerto Rico demonstrate the need for careful selection of species, plantation 
design and management practices [70]. In particular, they demonstrate the importance of 
proximity to natural forests. Given the rarity of natural forests in such degraded 
ecosystems, this may reduce the scope for establishing large areas and thus reduce the 
financial attractiveness of such projects [70].  

In areas with savannas or rich forests, careful spatial design of industrial plantations 
could contribute to biodiversity conservation. Plantation companies could for example, 
set aside corridors connected to larger tracts of natural vegetation as a strategy for 
conserving biodiversity [62]. While this may provide benefits in terms of pest and disease 
control, this may not be sufficient to compensate for the area forgone as plantations.  

In cases similar to those described above, conservation agencies and multilateral 
bodies, such as the GEF (Global Environmental Facility), could support such practices by 
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providing technical assistance and covering the incremental costs of practices such as 
these that contribute to global environmental values. 

4.3 Minimum standards for stakeholder consultation and  enabling legal 
frameworks 

While information dissemination and capacity building may be effective in reducing 
negative social and environmental impacts where politically empowered local 
communities and civil societies exist, additional measures need to be in place for 
situations where these conditions are absent.  

Mandatory impact assessments with internationally sanctioned and nationally 
endorsed minimum norms or standards have been proposed as one approach for 
preventing investments flowing to countries with the most lax standards for sustainable 
development [71]. This will clearly not be possible for environmental impact 
assessments, given COP7 rules. However, such an approach is not explicitly excluded for 
social impact assessments. Given that stakeholder consultations are mandatory under 
COP7 rules and it is obligatory to report what measures have been taken to address 
stakeholder concerns, it may, arguably, be politically feasible to require minimum 
standards for such processes. Publication of the results of stakeholder consultations in the 
public domain would assist local communities to mobilise the support of watchdog 
bodies to prevent injustices. In addition, it would enable investors to select projects where 
social risks are unlikely to jeopardise project success.  

Principles of a number of international conventions support local rights. Examples are 
the ILO Convention 169 [64] and the principles of the Biodiversity Convention’s 
ecosystem approach [72]. While enforcing such principles has been elusive, an 
encouraging example is the recent ruling by the Inter-American Court of Human Rights 
that granted financial compensation to a community in Nicaragua whose land had been 
allocated to a logging company without the consent of the community and, therefore, in 
violation of international human rights laws [36]. The existence of relevant legislation on 
indigenous rights within the Organisation of American States and a history of several 
judgements favourable to the rights of indigenous peoples by the Inter-American 
Commission of Human Rights created an enabling environment for this outcome. 
Proactive measures by NGOs and organisations interested in poverty alleviation to create 
a similar institutional setting in Asia and Africa could help safeguard local rights in other 
regions as well.  

4.4 Measures to reduce transaction costs  

As pointed out earlier, reduction of transaction costs would be particularly beneficial to 
community plantations, because in their case these transaction costs are likely to account 
for a larger proportion of their total costs than in the case of industrial plantations. Thus, 
local communities could capture a larger share of the potential revenues from carbon 
trading and plantation establishment. At COP7 it was agreed that small scale projects  
(i.e. those whose annual emissions are less than 15,000 t CO2) would benefit from 
simplified modalities for determining baselines and monitoring carbon emissions [2]. The 
development of modalities for achieving this without compromising the integrity of 
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emission reduction could make a useful contribution towards reducing the transaction 
costs of projects with small holders. 

The share of community plantations is likely to increase most significantly in regions 
with depleted forests. Instead of CDM plantations being primarily industrial plantations 
on government controlled land, community plantations could play a greater role in 
meeting requirements for forest products and, in the process, provide communities with a 
more diverse set of livelihood options. 

Other measures that have been proposed include the establishment of multilateral or 
national organisations to reduce costs of project development and marketing by providing 
analysis and advice to potential investors, host governments and private project 
developers [73]. These would particularly benefit small scale projects. Examples are the 
World Bank’s Prototype Carbon Fund at the multilateral level, OCIC in Costa Rica at the 
national level and initiatives by independent non-profit organisations, such as the Face 
Foundation. Carbon projects could also be implemented in areas where development 
projects with small holders are already in existence. This could lower the costs of 
learning about the needs and priorities of a large number of small holders. This approach 
has been used by the Scolel Te project to reduce transaction costs.  

Table 2 summarises how a bounded proactive approach could increase environmental 
and social benefits relative to a laissez faire approach. 

Table 2 Impacts on forests and forest peoples under a bounded proactive approach to 
 sustainable development: changes relative to laissez faire approach 

 Timber rich regions Timber depleted 
regions 

Inherently timber 
poor regions 

1 Information dissemination and capacity building 
Potential Scale Reduction of area in 

industrial plantations 
highly variable  

More multispecies 
community 
plantations 

Little change 

Environmental impact More forest gardens if 
assisted natural 
regeneration included. 
Decline in negative 
impact of industrial 
plantations highly 
variable 

Significant increase in 
multispecies 
community 
plantations. 
Significant increase in 
restoration of 
degraded forest 
ecosystems if assisted 
natural regeneration 
included. Reduction in 
negative impact of 
industrial plantations 

Reduction in negative 
impact, particularly 
for export oriented 
plantations 

Social impact Decline in 
dispossession highly 
variable 
 
 
Communities benefit 
from forest gardens 

Women and poorer 
sections of 
communities benefit 
from multispecies 
plantations 
Risks to poorer 
sections of 
community from 
grazing restrictions 
for restoration of 
degraded areas 

Less impact than in 
other regions 
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Table 2 Impacts on forests and forest peoples under a bounded proactive approach to 
 sustainable development: changes relative to laissez faire approach (continued) 

 Timber rich regions Timber depleted 
regions 

Inherently timber 
poor regions 

2 Financial and technical support for biodiversity conservation 
Environmental impact Improved spatial 

design of industrial 
plantations for 
connectivity of areas 
of natural vegetation 
 
Restoration of 
degraded lands: 
plantations as foster 
ecosystems  

Fragments of 
benchmark habitats 
and seed sources for 
future restoration 
conserved. 

Improved spatial 
design of industrial 
plantations for 
connectivity of areas 
of natural vegetation  

3 Reduction of transaction costs (TC) 
Potential scale Moderate increase in 

area in community 
plantations 

Major increase in 
community 
plantations 

Less impact than in 
other regions 

Social and 
environmental Impact 

Communities capture 
a moderately larger 
share of carbon and 
plantation revenues. 
Some decline in 
negative 
environmental impact 
of industrial 
plantations 

Communities capture 
a significantly larger 
share of carbon and 
plantation revenues 

Less impact than in 
other regions 

4 Minimum standards for stakeholder consultation. Enabling legal framework 
Potential scale Significantly smaller 

area in industrial 
plantations. 
Somewhat larger area 
in community 
plantations (if 
combined with 
reduction in TC) 

Significantly larger 
area in community 
plantations (if 
combined with 
reduction in TC) 

Less impact than in 
other regions 

Social and 
environmental impact 

Significant reduction 
in social and 
environmental risks.  

Increased likelihood 
of social benefits  

Less impact than in 
other regions 

5 Conclusions 

According to the Kyoto Protocol, the CDM is a dual purpose mechanism intended to both 
enable industrialised countries to reduce emission reduction costs and also to contribute 
to sustainable development in developing countries. COP7 agreements open the door to 
proactive measures for promoting sustainable development by giving SBSTA the 
responsibility for developing modalities for addressing environmental and social 
implications of reforestation and afforestation projects. However, they also limit the 
extent to which proactive measures can be taken at the international level, by clarifying 
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that national governments will decide whether or not a project contributes to sustainable 
development.  

I first identify social and environmental concerns that need to be addressed by 
analysing implications for forests and forest peoples under a hypothetical laissez faire 
approach to sustainable development. In the absence of any restrictions, industrial 
plantations are likely to dominate and contribute towards lowering the cost of emission 
reduction. The most significant social risks that need to be addressed are the risks of 
industrial plantations dispossessing local communities of their land and livelihoods. 
These risks are likely to be most serious where land conflicts are endemic and rural land 
tenure is unclear and overlapping, a situation that prevails in many timber rich regions. 
The analysis highlights the importance of the political dimension and argues that social 
risks are magnified where government regimes are repressive, governance is poor and 
strong economic and political alliances exist between governments and the timber 
industry. Even where reforms are under way, exchange rate pressures may lead 
governments to favour export oriented plantations at the expense of the poor. These 
social risks are unlikely to be fully addressed, given host country sovereignty over the 
determination of sustainable development. I argue in the paper that minimum standards 
for stakeholder consultations could go a long way towards addressing social risks and 
may also be politically feasible, given that stakeholder consultations are mandatory for all 
CDM projects under COP7 rules. Proactive efforts to create a favourable legal framework 
and supportive legal institutions at the regional level could also prevent injustices, 
examples of which are beginning to emerge in Latin America.  

Negative environmental externalities are likely to be most serious in the dry savannas, 
particularly for plantations producing for the domestic market. CDM plantations within 
economic distance of raw material supplies from natural forests may also, in the longer 
term, increase pressures on natural forests. While dissemination of knowledge about best 
practices may address some local externalities, financial and technical support will be 
required to support global values, such as biodiversity conservation. Given such support, 
several feasible opportunities for biodiversity conservation are identified. If the SBSTA 
recommends the inclusion of assisted natural regeneration in the definition of 
afforestation and reforestation in the CDM, this would also create some low cost 
opportunities with multiple benefits which, if accompanied by information dissemination, 
have a good chance of being adopted.  

CDM plantations in sparsely populated coastal savannas offer significant 
opportunities for reducing pressures on timber rich natural forests through trade, and are 
also likely to result in a relatively low level of both environmental and social 
externalities.  

Social and environmental risks are likely to be significantly lower for community-
based plantations. COP7 agreements on simplified baselines and monitoring for small 
projects will be particularly beneficial to projects with smallholders. Other proactive 
measures to reduce the  transaction costs of projects with local communities are also 
given in the paper. The eligibility of assisted natural regeneration will also open up 
opportunities for community projects in areas with both rich and depleted forests. 
Nevertheless, the role of plantations with smallholders is likely to remain limited because 
the opportunity cost of their land is high and because of the limited conditions under 
which tree planting is attractive to smallholders. 

The proactive measures discussed in the paper are justified on efficiency grounds, 
because they either reduce information costs or compensate for missing markets in global 
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environmental services. Other proposed measures are justified because they contribute to 
the well-being of the poor, a concept endorsed in international concepts of sustainable 
development. Many of the measures would require increased financial outlays by 
multilateral agencies (such as the GEF), national governments, conservation and 
development agencies and NGOs. They would also be likely to result in a reduction  
in the volume of transactions, because tradeoffs exist between cost-effectiveness and  
co-benefits. The merit of the measures is, however, that while they would not guarantee 
benefits for forests and forest peoples, they are likely to significantly increase the 
probability of positive outcomes and reduce the risks. 
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