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ENHANCEMENT OF REFORESTATION AND LAND REHABILITATION
IN THE TROPICS

A KEYNOTE SPEECH BY DR. UNTUNG ISKANDAR'
AT THE INTERNATIONAL FORUM ON ENHANCEMENT OF
JAPAN'S PRIVATE SECTOR’S OVERSEAS RE-AFFORESTATION COOPERATION?
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Honorable Mr. Tomohide Akiyama, Chairman of the Board of Director, JIFPRO
Honorable Mr. Tetsuo Kato, Deputy Director General of Forestry Agency
Honorable Dr. Fujio Kobayashi, Vice President, Japan Forestry Association
Distinguished Officers of JIFPRO

Distinguished Participants,

Ladies and Gentleman,

In the outset, allow me to express my appreciation and my great pleasure to be invited by
JIFPRO to attend this very respectable meeting and even to deliver a keynote address.
Of course, every country undergoes vicissitudes and eventually during the down era, the
assistance from others is highly valued. My personal feeling is that despite the cold
winter, | always feel comfortably warm in Japan, as the people are very hospitable.
Personally, | am very happy to be here and to participate in the discussions to come.

Introduction

The economic crises that started in the middle of 1997 also have some impacts on the forestry
sector in Indonesia. The crises intensified efforts to convert natural forestland .into palm oil
plantation. They did that by buming the remaining forest stands. The aftermath has been
overwhelming. World Bank? reported that the total area bumed was 9,7 million hectares, of which
4,8 hectares were montane forests (100.000 hectares), 3,2 million hectares lowland forests, 1,5
million hectares swamp and peat forest and 186.000 hectares timber plantation. Kalimantan
suffered about 6,5 million hectares burning, of which 2,4 million heciares were lowland forest.

The crises also brought about unprecedented destruction of forest due to the efforts to satisfy the
need of raw materials for timber based industry. The industry has been accused for overcapacity,
as compared to the abiiity of the forest to provide for sustainable flow of raw materials. Simply put,
the demand for logs was around 48,9 million cubic meters to be processed for export, while the
sustainable supply was around 21,4 million cubic meters. These statistics disregards the demand
for domestic consumption for construction and fuel woods. lllegal logging has satisfied the
imbalance between. demand and supply, which is about 27,5 million cubic meters. The data from
the World Bank indicated the annual rate. of deforestation (namely the permanent loss of forest
cover) was between 630.000 hectares to 2,0 million hectares. The figure from FAQ was about 1,3
million hectares, while World Bank put a somewhat conservative figure of 1,7 million hectares, for -
the period between 1985 and 1998. The deforestation was in the form of over cutting, damaged

1 Director General of Forestry Research and Deveiopment Agency (FORDA) of the Repubiic of Indonesia.
2 Organized by Japan International Forestry Promotion And Cooperation Center (JIFPRO).
1 Forest Paiicy Dialag in indonesia, 1998-2000: Resuits, Outfook and Lessons Leamed.



residual trees due to incorrect logging practice and, logging outside the approved logging blocks.
llegal logging and encroachment of lands to be planted with cash crops, or for settlements,

aggravated the problem.

The result of such situation was reflected by the report of the Ministry. The data published by
Badan Planologi¢ showed the destructed forest was 11,7 million hectares out of 41,2 million
hectares of production forest. The remaining primary production forest was 18,4 million hectares.
Kalimantan forest was damaged the most, registering 6,2 million hectares. Protection forest and
conservation area were also illegally logged. This affected 3,6 million hectares of protection forests
and 2,9 million hectares of conservation areas. Those data are only provisional, since not all areas
are calculated. The Ministry of Forestry registered a forest cover of about 119,7 million hectares in
1985 and 99 million hectares in 1997, which means that annual reduction was 1,7 million hectares.

The Challenge

From the data, it is apparent that the challenge of forest management in the new century would be
to rehabilitate the degraded forests areas and to replant the deforested or, barren land areas.
Forest rehabilitation will take place as enrichment pianting in the degraded forest areas and in the
poorly stocked seedlings and saplings. Establishing forest plantation may be the choice for
rehabilitating deforested areas. The activity is called the reforestation if done on in the degraded
forest areas. Forest plantation could also be developed on formerly non-forest areas, including
former-mine areas. This is called afforestation. The main objective of establishing forest piantation
is still economic, namely to provide for future timber supply, while the secondary objective wouid be
to create services from the free community, such as better environment, sustainability of water
supply and reduction of soil erosion. Gone were the days of exploiting abundant timber from
natural tropical forest. The further action from reduced supply of cheap raw materials would be to
restructure and downsize industry that could utilize smaller diameter timber from plantation forests
and mix them with that from the remaining natural forests, if any. The timber from natural forest will
only available if the government permits further extraction from the remaining natural forest. It that
does not happen, the industry simply will have to be satisfied by timber from plantation forests and
from external sources. Even the industry may resort to timber import to satisfy the demand of the
consumers. In short, the industry has to transform itself to maintain its competitiveness in the
world market. Gone also were the days of market dominance of plywood from natural timber. It is
an opportunity to create secondary processed wood industry, to satisfy different markets.

Therefore, land and forest rehabilitation and the establishment of forest plantation will determine
new era of resource management. First, the sector would need to procure for a continuing supply
of high quality seeds whether they are from internal or external sources. Early on, the forestry
sector will have to identify the remaining seed production areas and secure them from illegal
logging or fire. Such action should be led by the Ministry, or, the forestry agency at the provincial
level. When the areas have been identified and secured, next action would be to identify and
secure superior trees to produce seeds. Following that, the collection, selection, examination,
treatment and transport handling of seeds should take place in an efficient way to prevent further
destruction. The further action, if possible, would be to certify them based on their quality. To

4 Badan Planologi Kehutanan dan Perkebunan. 2000. Rekatkulasi Areal Hutan Produksi, Hutan Lindung dan Kawasan
Konservasi. Badan Planologi is the Macro Planning Unit of the Ministry of Forestry.



enable doing so, the management should determine the system to protect seed production areas,
to secure the areas, to select and to certify the seeds. The management should also produce
methods for seed collection, selection, treatment and handling.

In the absence of genetic improvement, high quality seed stands should be established based on
the existing superior seed frees. A continuous stand examination and seed collection to assure
the release of superior seeds should take place since the rehabilitation and establishment of forest
plantation will require such seeds. The consumers have to be assured that they receive only high
quality seeds to produce high yield stands. In conjunction with the availability of high quality seeds,
better nursery practices and field planting of the seedlings also determined the success of
plantation forestry and forest rehabilitation. Therefore, the forestry public sector should develop
manuals for nursery and plantation operations. These manuals will assist those who are willing to

invest on these activiiies.

The above-mentioned actions are based on the physical appearance of the frees, which may be
genetically deficient. Genetic improvement should be the second action that should take place, to
improve the seeds quality. In confrast to previous actions, genetic improvement works from the
inside of the plant, namely the hereditary trait, which is determined by DNA and other molecular
properties. The genetic improvement could significantly improve the seed quality by eliminating the
unwanted fraits (such as crooked growth or low production of gums) and enhance the superior
quality. In the absence of adequate quantity of seeds, the required action is to produce high
quantity seedlings by way of vegetative propagation. Since molecular genetics is relatively new and
advanced science, the developing country may resort to conventional tree breeding. However, as
many believe that tropical forests constitute the lung of the earth, and their very existence have to
be safeguarded, therefore cooperation in molecular genetics may be explored and possibly

expanded.

Aside from rehabilitation and establishing plantation forests, a third action should take place, i.e.
conservation, be it conservation of ecosystem by way of good management of national parks and
protected areas and conservation of species. Conservation on those characters will keep the
existing genetic resources available for the current as well as future activities. To be conserved
are the remaining production forests and the existing conservation areas and protection forests. To
do so, a complete ban on logging in the remaining production forests will effectively boost the
conservation efiorts. A complete logging ban would also prevent illegal logging from national parks
and protection areas. The ban will indicate that any logs that are being traded or processed, as
long as they come form natural forests, are illegal. Logs from plantation forest certainly have
different physical appearance from those from natural forests. In addition, logs from plantation
forest will have different scheme of management, such as the timber track requirements.



The Action

Currently, Indonesia is cooperating with intemational agencies and donors to carry out those
programs. Indonesia is working on ex-situ conservation of Shorea leprosula and Lophopetalum
multinervium, under funding by International Tropical Timber Organization (ITTO). Identifying
specific genetic resource areas is among the project’s activities. Next, small-scale plantations are
to be established, by planting seedling of those species. To keep the good fraits of the parent trees,
the seedling were prepared by vegetative propagation. The second project worth mentioning is the
cross-border conservation management of Betung-Kerihun National Park (Indonesia) and Lanjak
Entimau Wildlife Sanctuary (Sarawak). Similar arrangement will be made for Kayan-Mentarang
National Park and its counterpart in Sabah. CIFOR is carrying out a project on the development of
a Forest Model in Bulungan. This project could also be viewed as management capacity
strengthening, including conservation and management by community involvement. This project is
also funded by ITTO. In the past JICA also financed rehabilitation of mangrove forest in Bali, and
the activity could be viewed as-the model for mangrove rehabilitation. The project is currently
under evaluation for possible extension. It is expected that the project could expand its activity by
inclusion of training for those who would like to rehabilitate mangrove in their areas. The activities
of CIRAD Foret on STREK, even though focusing on growth and yield, also contribute to the study

of ecosystem.

Prevention and detection of forest fire could also be viewed as the means to carry out ecosystem
conservation. Aside form JICA, other donors have worked in this field. European Commission,
[TTO, GTZ and US-AID are among the donors assisting Indonesia on forest fire prevention and
detection. Within the country, several agencies assist the Ministry of Forestry as well.

Seed management is being funded by DANIDA, which has been operating in Indonesia for
sometimes. There is cocperation between FORDA as the main pariner and JICA on genetic
improvement of Acacia mangium and other species. This very cooperation addresses the issues of
molecular genetics. The cooperation also deals with the need for human resource development,
and therefore it invites the participation of companies to contribute to the effort of expanding the

genetic based materials.

FORDA and KOMATSU Company work on development of apical vegetative propagation of
meranii (all types of Shorea, but mainly Shorea leprosula, the most commercial of all) and the next
effort is to produce in quantity (millions a year) to supply reforestaiion programs. Sumitomo
Company also executes similar effort in cooperation with Kutai Timber Company in Indonesia.
Experts from the University of Mulawarman, East Kalimantan, also involved in such cooperation.
The most recent development is the development study on Forest Management and Carbon Fixing,
cooperation between FORDA and JICA. Similar cooperation is reported to happen between Gadjah
Mada University and one Company from Japan. The project funded by ITTO will establish 750
hectares of Shorea plantation, annually. Currently, EPSON Company also reforests some
degraded areas in South Kalimantan. The management is offered to JIFPRO, which selected

community forestry and intercropping system.

The outcomes of these cooperations make up a good start for expanding plantation forest in
Indonesia. Currently, one state company namely PT INHUTANI | already planted about 15.000



hectares of meranti. The company is also establishing Dipterocarp Center, concentrating its efforts
to research in various subject matters on meranti and practical education for plantation growing of
meranti. Adjacent to the facilities are the Wana Riset Samboja, which also does similar efforts.
This facility is the outcome of cooperation between FORDA and Tropenbos Foundation of the
Netherlands. The Center and the Wana Riset will be available for researchers from all over the

world.

The establishment of plantation forest, however, should be the conclusion of continuing, open and
transparent consultation among the parties involved, namely, Badan Planologi of the Ministry of
Forestry, the Provincial Government; the research organizations including FORDA, the executing
agency and the community. The Badan Planologi will determine the national or macro location of
the area, judging from its main role as the Planning Agency of the Ministry. The Provincial
Government will determine the priority areas to be planted, after examining the maps and plans
from the Badan Planologi. The priority should also determine the species to be planted and the
likely use of products from those forests. This is the responsibility of the R&D organization. The
Provincial Government should have the maps and plans ready to invite investment from external
sources. It is expected that main activities of the rehabilitation and plantation will be Kalimantan
and Sumatra, two islands in which the incidents of deforestation and forest degradation occur the
most. The exient of rehabilitation and plantation should be around two to three million hectares per
annum to cancel out the rate of deforestation and forest degradation of about 1,7 million hectares.

Since the promulgation of deceniralization law and consequently the advent of regional autonomy,
the Provincial Government is taking more responsibility on resource management. The decision on
who should be the executing agency is therefore, on the hands of the Provincial Government. It
may be cooperation beiween state-owned companies with external investors, or between the
Provincial Government with the investor, or even direct investment. The Central Government,
however, is determined to connect reforestation and rehabilitation programs with the existing
companies and those to come. This plan is essentially enforcing the Forestry Agreement in which
the concession holders are responsible to regenerate the forests, as one of the responsibility upon
receiving the concession rights.  Therefore, if the Provincial Government is determined to
rehabilitate the area, it can easily assign the concession holders fo do so. The community wil
have to be involved from the planning phase fo invite their cooperation and support. Their support
is mostly required to protect the investment. In addition, they could be persuaded to practise
agroforestry, which is believed as their fraditional occupation. In this regard, the Provincial
Government practices the custom laws of the community. The agroforestry could take place for the
land rehabilitation efforts. In brief, the involvement and participation of local community should
generate sustainable and meaningful benefits for them, which is reflected as improving their

prosperity.

In addition to the conventional plantation-indusfry relationship, new scheme could be developed.
The scheme will address the issue of the mitigation of global warming and carbon sequestration.
In this manner, plantation establishment and land rehabilitation will be considered as one means to
sequester green house gases from the atmosphere. Such scheme will strengthen the cooperation
between developed and industrialized countries with the countries possessing large areas of
degraded and critical lands, including agricultural lands of the developing countries. The developed
and industrialized countries could finance the rehabilitation efforts of such lands in the developing
countries. The task of the developing countries would be to guard the areas under such program



that it would remain intact for the duration of the contract. The long period of the contract may be
stated as an intergenerational one. To assure that the program would be successfui, the developed
countries could plan for the transfer of knowledge and management skill to the personnel from the
developing countries that are engaged in the program.

The cooperation between countries or between a multilateral agency and one particular country
that covers the transfer of knowledge and skill including management skill for the betterment of the
economic well being, has been demonstrated by ICRAF. They have success stories on the practice
of agroforestry. Such stories could attract for more serious adoption of such scheme. In the case of
Indonesia, the most recent cooperation between FORDA and JICA on the Development Study of
Forest Management and Carbon Fixing opens the possibility of accomplishing carbon-offset by
way of Activities Implemented Jointly. In the arrangement, the Provincial Government will
determine the location to implement such scheme, since the activities are expected to benefit the
province considerably. The future role of the Provincial Government would be even greater, namely
it has to look after the land for exceptionally long period of time, e.g. up to 100 years. Thus a very
succinct agreement, which should be respected by their successors, is very important. A lengthy
agreement may cause differing interpretation among parties; the result would be a disastrous
investment. Therefore, it is possible to establish intergenerational forest management, to honor the
agreement. Furthermore, the Ceniral Government will have to declare her political position on this

issue.

The issue of carbon fixing has been discussed extensively and during COP-6 of the FCs®in The
Hague, which sadly could not forge a decision. For us, the issue that has to be carefully considered
is the role of reforestation and afforestation in the carbon fixing endeavors. Therefore the next
meeting of the parties wiil re-visit the issues to resalve the differences which eventually to reach a
decision. Being the country which extensive forest covers it is imperative that we should strive
towards decision that will benefit all parties. In the meantime, a bilateral agreement may overtake
the postponed multilateral one, to fill the gap on the need to rehabilitate the forests and to
confribute to the improvement of environmental quality. In implementing the bilateral cooperation,
it is necessary to examine the role of forestry in carbon sequestration. Nonetheless, such action
constitutes an uphill battle of the countries that have extensive forest cover. There are parties that
do not agree that forestry could participate to reduce green house gases. Therefore, such efforts
require strong political commitments from such countries. Without one, the investor may simply
refuse to come by. As in any other venture, any political commitment should be supported by
scientific thought and practical experience. Therefore bilateral technical cooperation should direct
to the development of methodologies to calculate the significance of forestry efforts in carbon fixing.
We all know that the technical matters have been touched on the Kyoto Protocol among others,
setting the base line, permanence, verification of additionally and also to assess the social,
economic and environmental benefits from such attempt.

A three-way cooperation (Epson, JIFPRO, Director General of Land Rehabilitation and Social
Forestry of the Ministry of Forestry) is about to begin in Indonesia. Fourth party will take benefit,
however. This is the Provincial Government of South Kalimantan. The activities of the cooperation
are rehabilitation of the degraded areas and reforestation in the province. The cooperation will fall
under the Activities Implemented Jointly (AlJ) of the Kyoto Protocol. It is expected that many other

§ Framework Convention for the Climatic Change



companies will follow, given that the conditions are attractive. The security of investment, the
simplicity of process and the assurance of lands for the duration of the projects are the main
attraction of such venture. Essential for the success of the efforts are the support and cooperation
of the local community. Such support will be encouraged by the conviction that such efforts will
improve their economic welfare. Therefore, inclusion since the start of the efforts would constiiute

a useful step.

Expanding the Scope

While Indonesia is being taken as an example, it is understood that there are many similarities
among tropical countries. One similarity might be the prevalent practice of excessive logging and
the under care of land and soil. The result is the same, namely the presence of degraded lands
and forests. They have to be rehabilitated and reforested.  Establishment of plantation forestry
and agroforestry are among the altematives. As long as the parties involved could agree on a
scheme, then a strenuous effort should follow to materialize the scheme. Many of those countries
also have been engaged in international cooperation and donor institutions have assisted many of
their development. Many of their able human resources also have been frained in the donor
countries, and therefore the effort could take place with no apparent difficulty.

| hope my elaboration could provide some insights and thank you very much for kind attention.
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Parties agree that LULUCF activities can contribute to the two-fold purpose of the CDM.
Parties therefore decide to include dfforestation and reforestation under the CDM. However

- they also recognize the special concermns, which arise from implementing these projects.

Parties decide that activities, preventirig-deforestationsand land degradation, will not be
eligible as credit generating projects under the CDM. However, these activities will be labeled
as priority projects to-be funded under the adaptation find 'in order to address drought,
desertification and watershed protection, forest conservation, restoration of native forest
ecosystems, restoration of salinised soils.

Parties recognize that accounting mod,ahtnes and deﬁnmomg for Article 3.3 may need to be
modified,.and that the issues of non-permanence, social and environmental effects, leakage,
additionality and uncertainty should be properly addressed. LULUCEF projects - would also
need to be in conformity with the objectives of other multilateral environmental agreemenits.
Parties therefore decide to establish a process under the SBSTAvto develop niles and
modalities taking into account further msthodologma.l work by IPCC, where necessary, to deal

with these issues.
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STATUS OF FORESTRY  ACTIVITIES IN MYANMAR
WITH SOME REFERENCES TO GHGs MITIGATION

1. INTRODUCTION

Most scientists agree that due to increasing accumulation of greenhouse gases (GHGs), our
world is getting warmer.

Emission of greenhouse gases such as carbon dioxide (CO,;) and methane (CH,) began to
increase gradually since the industrial revolution in the mid-18" century, and has been
increasing at a rapid rate since 1950°.

CO, emissions in the air have currently been estimated at about 3.2 GtC per year. If left

unchecked, atmospheric CO, concentrations will result in an increase by 2 Htos Hcin
the global mean temperature and thus in a rapid climate change in about 100 years.

Studies show that emissions of CO, from the biomass can be prevented by conserving forests,
and CO, removed from the atmosphere by re-afforestation.

Myanmar has a wealth of natural forest resources and has been accelerating re-afforestation
_ programmes since 1960.

This paper describes conservation of natural forests, re-afforestation activities and status of
carbon emission and uptake in the forestry sector from the perspective of mitigating GHGs

emissions. _
2. CONSERVATION OF NATURAL FORESTS

2.1  Current Status of Land Use

The current status of land use in Myanmar is provided in Table 1. Currently, the area of
reserved forests and protected public forests come up to about 19% (12.5 million hectares) of
the total land area of 676, 577 km®. Other forest lands with an area of 21.3 million hectares
constitute 32%, indicating the considerable potential area for reservation in the future. In
agriculture, the current net sown area in Myanmar amounts to about only 14% (9 million
hectares) and there still exists an equal extent of fallow and cultivable wasteland for agricultural

expansion.
Table 1. Status of Land Use in Myanmar

1 Reserved Forest 125,911 18.7
2 Other Forest 212,776 31.7
3 Fallow Land 11,165 1.8
4 Net Sown Area 90,261 13.5
5 * Cultivable Wasteland 79,148 11.7
6 Other Lands 152,316 22.6




Source: Forestry in Myanmar

2.2 Forest Cover

Out of the total land area of 676,577 kmz, 498,621 km? are covered with different categories
of forests. Closed forests having an area of 293,269 km” constitute 43.3% of the total area of
the country, while degraded forests with an area of 50,963 km® form  7.5% of the country
area. Shifting cultivation is a major cause of forest degradation and it has affected 154,389
km” of forests, constituting 22.8% of the total land area. The breakdown of forest land use is

shown in Table 2.

Table 2. Forest Cover

1 Closed Forest 293,269 433
2 Degraded Forest 50,963 7.5
3 Forest Affected by Shifting Cultivation 154,389 22.8

| Total 498,621 73.6

Source: Forestry in Myanmar (2000)

2.3 Extent of Permanent Forest Estate

Three categories of forest lands, namely Reserved Forests, Protected Public Forests, and
Protected Areas System legally constitute permanent forest estate(PFE).The extent of PFE at the

beginning of Year 2000 is presented in Table 3.

Table 3. Permanent Forest Estate in Myanmar

1 Reserved forest 11,112 16.40
2 Protected public forest 1,479 2.19
3 Protected areas system 1,527 2.26

Total 14,118 20.85

Source: Forestry in Myanmar (2000)

PFE now covers 14.1 million hectares constituting 20.85% of the total land area.

The new Myanmar Forest Policy promulgated in 1995 stipulates to keep 35% of the total
area of the country under permanent forests.



2.4 Forest Biomass

To date, 1347 species of big trees, 741 species of small trees, 96 species of bamboos, 1696
species of shrubs, 36 species of rattans and 841 species of orchids have been recorded to be

existing in the Myanma natural forests.

Because Myanmar covers a very wide latitudinal and topographic range, vegetative types are
diverse varying from mangroves through broad-leaved species to conifers.

The biomass of big trees alone has been estimated at over 2.2 billion cubic metres as shown in
Table 4.

Biomass of big trees in the natural forests

Table 4.

1 Closed broad-leaved 1,859 - 90.0 357 30 2,216
2 Mangroves 12 30.6 4 10 16
3 | Conifers 16 | 1416 i - 16

Total 1,887 361 2,248

Source: Kyaw Tint (1995)

2.5  Land Use Changes

Forest lands are affected to some extent by human interference or encroachment, shifting
cultivation, etc. The actual forest cover had decreased at an annual rate of 220,000 ha or 0.64%
of the actual forested area during the period of 14 years from 1975 through 1989, which was
mainly attributable to shifting cultivation and encroachment. However, the physical transfer of
forest land into non-forest uses in the same period was only about 15,000 ha annually. There are
still large tracts of undisturbed forests in the northern hilly region of the country. In spite of a
heavy loss of forests, there still remain over 50% of actual forested area in the country as shown
in table 2. Therefore, Myanmar is still regarded as one of the countries with the highest forest

cover in the South-East Asian region.

2.6 Sustainable forest management

2.6.1 Management system

Myanma Selection System (MSS) has been being applied since 1856 to manage Myanma
natural forests, especially natural teak-bearing forests, on a sustainable basis. Under MSS only
mature trees are selected and harvested once in 30 years. Annual harvest of a tree species is

- regulated based on its annual growth.



2.6.2 Silvicultural treatments

2.6.2.1 Improvement fellings

Improvement felling is usually done in the natural forests in comjunction with girdling
operations in order to enhance natural regeneration, establishment and growth of commercially
important species. Cleaning, climber cutting and coppicing are also done to improve natural
regeneration. '

2.6.22 Gap and enrichment plantings

Gaps created in the natural forests are planted with suitable tree species and valuable species
introduced in areas where forest density and the composition of the commercial tree species are
low with a view to enriching existing forests. This will also, of course, sequester more carbon
and hence contribute to reduction in GHGS emissions.

2.6.3 Protection

All forests in the country are state-owned. Up-dated forestry legal framework is in place and the
Forest Department within this legal framework regulates annual harvest on a sustainable basis.
Protection against illegal cuttings and encroachment is effectuated by the 15 thousand member
strong forest staff seeking people's participation and enforcing forest laws where and when

necessary.

Forest Law, 1992, has provisions for fire protection, prevention and suppression measures in
natural forests. However, fire has never been a problem for the natural forests in Myanmar.

With regard to the outbreak of insect attacks and diseases, Myanmar has never experienced
serious damages. Although teak has occasionally suffered some attacks by bee-hole borers and
leaf defoliators, they are usually localized in nature.

2.6.4 Protected Areas System (PAS)

PAS now covers 1.53 million hectares and is being gradually increased to reach twice this
extent in the near future. Logging in PAS is completely banned.

2.6.5 Least impact logging

Use of elephants for skidding is a traditional and consistent practice in timber harvesting in
Myanmar. The elephant logging has proven to have the least adverse impact on the environment

and biodiversity.

Timber extraction is permitted to be done only by the Myanma Timber Enterprise (MTE), a
parastatal organization, which employs about 5,000 elephants for logging: about 3,000 of its
own and 2,000 hired from the private sector.



3. RE-AFFORESTATION ACTIVITIES

3.1 Re-afforestation programme

Re-afforestation got momentum in early 1960's. The objectives had been to rehabilitate
degraded forest lands, restore deforested areas and supplement various timber yields from the

natural forests.

Since then the annual plantation programme has been intensified gradually till it has reached the
present target of about 44,516 hectares. This annual planting target includes 30,352 hectares
planted by the Forest Department and 14,164 hectares planted by the Dry Zone Greening

Department.

The Forest Department establishes four types of plantations, namely commcrciél plantation,
village supply plantation, industrial plantation and watershed plantation.

The Dry Zone Greening Department (DZGD) which was formed in 1997 with special tasks to
restore environment, prevent desertification and mitigate climate change in the Dry Zone of
Central Myanmar establishes forest plantations in order to meet these objectives.

Foreign NGO's like JIFPRO, OISCA and Yomiuri Shimbun of Japan, and KOICA of the
Republic of Korea also contribute to the environmental restoration in the Dry Zone with forest

plantations.

Up till the end of Year 2000, a total of about 750,000 hectares of various forest plantations have
been formed all over the country.

Distribution of forest plantations by age-classes is shown in the folloWing figure.

Distribution of forest plantations by age-classes
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3.2 Voluntary tree planting programme

Myanmar people love trees and planting trees is considered to be a meritorious deed by tradition
and religion. In this context, the Forest Department distributes about 17 million seedlings
annually to the public including school children to plant in the school compounds, in the farms,
in the backyards, on the roadsides and along canal banks, etc.

3.3 Contribution to carbon sequestration

The re-afforestation programme, apart from serving commercial and greening purposes, being
additional to the existing forest carbon, helps reduce GHGs emissions and mitigate global

warming.

4. STATUS OF CARBON EMISSION AND UPTAKE IN THE FORESTRY SECTOR

Myanmar joined the Asia Least Cost Greenhouse Gas Abatement Strategy (ALGAS) regional
project in 1995 and launched the national ALGAS project in 1996, with the principle objective
to reduce the rate of growth in GHGs emissions and also to enhance the development of the

sinks.
* Under that project GHGs inventories were conducted for all related sectors in the country to
estimate the status of emission and uptake of GHGs for the reference year 1990.

Presented here are the results of the national GHGs inventory for the Land Use Change and
Forestry Sector.

The Intergovernmental Panel on Climate Change (IPCC) methodology was applied for the said
inventory, and the following land use changes were considered:

a. Changes in forest and other woody biomass stocks;
b. Forest and grassland conversion; and

c. Abandonment of managed lands.

In addition, the method also addressed the immediate release of non-CO, trace gases (CH,, CO,
N,O and NO,) from the open buming of biomass from forest cleaning.

4.1 Total CO, emissions and uptake

The analysis of the results of the GHGs inventory had indicated that the net CO, emissions from
the forestry sector in 1990 was -2362 kt of C.

Detailed information is provided in Table 5.



Table 5.

Forestry and land use change sector, total CO, emissions and uptake

1 C uptake from changes in forest and other woody biomass stocks - 12736
2 C emission from forest and grassland conversion + 17342
3 C uptake in abandonment of managed lands -7170
4 Non-CO, gas emissions(trace gases) in terms of CO, equivalence +204
Net CO, emissions from forestry sector -2,362
+ = Emission, - = Uptake

472 Baseline Scenario Projection of Sectoral GHGs Inventory to 2020

The National ALGAS Project also projected CO, emission and uptake up to year 2020,
assuming that total area of actual forests in the country was 34.4 million hectares in 1990 with
the annual deforestation rate of 0.2 million hectares. CO, data projection from 1990 to 2020 is

shown in Table 6.

Table 6.

Projection of C emission/uptake from 1990 to 2020, forestry sector

1. | C uptake from changes in forest and other | -12,736 | -12,480 | -12,077 | -11,674
woody biomass stocks
2. | C emission from forest and grassland # # # #
conversion +17,342 | +17,342 | +17,342 | +17,342
3. | C uptaked4. in abandonment of managed | -7,170 -7,115 -7,086 -7,068
lands
4. | non- CO, traces gases in terms of C +204 +204 +204 +204
5. | Total net C uptake -2,362 -2,051 -1,619 | -1,198
6. | Uptake in CO, terms - -8,659 ‘ -7,519 -5,935 -4,392
# Total C released (on and offside burning) - 7,916.80 kt
C released from decay of above ground biomass  1,184.76 kt
C released from soil 8,240.10 kt

~ As evident from the table, there were no net GHGs emissions from the forestry sector either in
the reference year 1990 or up to year 2020. Thus, forests could serve well as a net carbon sink in




Myanmar for many years to come. However, total carbon emission from the forests for the base
year was 17.34 Mt. Thus, forest depletion and degradation rate is frightening, and unless
remedial measures are undertaken in time, will threaten the environmental and ecological

stability of the country leading to a rapid climate change.

5. CONCLUSION

Myanmar still possesses a considerable extent of forest cover thanks to the systematic and
scientific management continuously practiced for nearly one and a half centuries. Pristine
natural . forests still flourish in many parts of the country. According to the National GHGs
Inventory there were no net carbon emissions in 1990 and this situation would remain true for

the projected years till 2020.

Still, the Forest Department of Myanmar has been not only effectively conserving the existing
natural forests but also enriching them in terms of density and value. Added to this are the
accelerated re-afforestation activities being undertaken by both the State and the people. These
undertakings will doubtless enhance productivity of these invaluable natural resources for socio-
economic benefits of the nation, and promote carbon sequestration as well, thereby mitigating

global warming and climate change.

As a matter of fact, the threat of the climate change is a global concern, and thus, the global
community is urgently called for to effectively conserve existing forests and to re-afforest where

necessary before it is too late.

& ok ok ok ok ok ok ok ok ok
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INTRODUCTION TO THE PROGRAMME

The National Five Million Hectare Reforestation Programme was approved in 1998 by the tenth
session of the National Assembly of the Socialist Republic of Vietnam. Government decision
661/QD-TTg of 29/7/1998 specifies objectives, tasks, mechanism and organization of this
Project. After the Programme has been completed, the following is expected to have been
achieved in rural and mountainous areas of the country:

a)

b)

d)

Creation of an additional five million hectares of forests and successful protection of
existing forests (9.3 million ha), thus increasing the national forest cover from 28% to
43%, ensuring environmental security, reducing natural disasters, promoting aquatic
development, conserving genetic resources and bio-diversity.

Effective use of previously bare land, providing gainful occupation for two million
persons, contributing to increased incomes for people living in or close to forests,
contributing to hunger elimination and poverty alleviation, providing conditions for
sedentary living, ensuring political stability and national security, especially in

mountainous and border areas.

Annual supply of 15 million m’ of timber and 10 million m® of fuelwood, raw materials
for conversion into 1 million tons of paper and 1 million m3 of lumber, thus satisfying

domestic needs and leaving a surplus for export.

Forestry would have become an important sector in the economy, making a significant
contribution to socio-economic development in mountainous areas.

Specifically, the Programme is expected to achieve the following:

a)

b)

©

Creation of 2 million ha of special-use and protection forests, through
Restoration of special-use forests and assisted natural regeneration of watershed

protection forests, together covering 1 million ha;
Plantation of forests, for watershed protection, as wind breaks, as protection
against sand, and for dike protection, as well as special-use forests in cases where

ecological restoration is urgently required;

Creation of 3 million ha of production forests, with forest trees as well as with perennial
agricultural crops which have a canopy like that of forest trees, including:

2 million ha for production of pulpwood, mining timber, non-timber forest
products, and bamboo of various kinds. ‘

- 1 million ha of long-rotation cash crops and fiuit trees.

Some 50 million trees per year scattered around houses, in school yards, along
roads and canals, thereby meeting a part of the local demand for timber and

fuelwood.

Achievements over project periods _
1998-2000:  Reforesting 1,050,000 ha (350,000 ha per year), of which 700,000 by

planting and 350,000 by natural regeneration

2001-2005:  Reforesting 1,950,000 ha (390,000 ha per year), of which 1,300,000 by
planting, and 650,000 by natural regeneration.

2006-2010:  Reforesting 2,000,000 ha (400,000 ha per year).

- 97 —



2. LESSONS LEARNT

2.1. From Programme 327

Programme 327 operated from 1993 to 1998 and is estimated to have reached the following

results:
- Arranging and paying for contracts to protect 1.6 million ha;

- Natural regeneration of 0.7 million ha, some of this area now yields valuable products;

- Planting 640,000 ha of forests;
Planting 88,730 ha of cash crops and fruit trees including 21,000 ha of rubber, 10,000 ha

of tea, 25,000 ha of fruit trees;
Establishment of 31,300 ha of home gardens together with the rearing of 53, So cattle;

- Creation of jobs for one million households.

The Government has reviewed the experience from six years of implementation of Programme
327. The main lessons are:

Firstly: The households have been dynamic units in implementing the project, following upon
allocation of land and contracting for forest protection. Programme 327 has had organized

production as follows:

Participating households have received an allowance from the state for protection, natural
regeneration, planting and tending forests. People were supported in planting trees both
for protective and productive purposes. The persons planting the trees will also be
entitled to benefit from their yield.

Participating households who were granted Land Tenure Certificates (normally for 1.5-2
ha per household) for growing cash crops or for gardening and livestock rearing were
entitled to an interest-free loan of between VND 3 and 5 million that they needed to pay

back only when the crop was ready for harvest.

Participating households enjoyed indirect benefits, for example from physical
infrastructure created in the project area (roads, small scale irrigation schemes, health and

education services).

Secondly: Farm households have proved able to make sound production decisions. They were
free to choose tree species and establishment techniques, as long as they followed general
guidelines by the Government and technical advice provided by the project owners.
Implementation was not guided by commands. Project staff organized supply of seeds or
seedlings, payments, technical advice, and also assisted in marketing the products obtained.

Thirdly: There is a need for consistent policies and regulations about investment and sharing of
benefits. Programme 327 would have been more successful if it had implemented all relevant
policies in a consistent way instead of changing them from year to year, thereby confusing the

farmers.

Fourthly: The State Farms and State Forest Enterprises were useful in their leading roles,
especially in remote and mountainous areas where infrastructure is poor and the educational level
is low. Those enterprises played an important role in assisting participating households to

implement the project.



2.2. From Foreign-supported Projects

International support to the forestry sector in Vietnam grew rapidly after the Forestry Sector
Review was carried out, ie. after 1992. Even before that, however, a few international
organisations had been assisting the sector for more than a decade, notably the World Food
Programme and Swedish SIDA which both supported major reforestation projects. The most
relevant lessons from foreign-supported projects have however been leamnt since 1992, when the
general transition to a market-oriented economy was well underway.

There are two kinds of lessons, one relating to the technical contents of the cooperation projects,
another to the fact that the projects are executed in cooperation between a Vietnamese and a

foreign partner.

As seen from the perspective of the National Five Million Hectare Reforestation Programme, the
main lessons to be drawn are the following:

a) Technical issues
- In order to be sustainable, activities in the forestry sector cannot be based on major

subsidies by the State;

- There is good potential for farmer-based activities which yield interesting economic
returns to them;

- A number of technical issues remain to be resolved, for example in selection of species of
economic value to farmers, methods for assisting natural regeneration, and ways to
organise effective protection of forests.

b) Cooperation issues
- International cooperation projects in the forestry sector have been supportive in the

design and implementation of many of the key changes in the sector over the past decade,
such as the transition from state forestry to people's forestry, the development of methods
for allocation of forest land and planning for the use of the land allocated;

- Many cooperation projects have been heavily influenced by the availability of relatively
large funds. In many cases, this has led to the development of methods that are not
sustainable in the Vietnamese environment when the external support has been
terminated; v

- Many of the projects have to a certain extent operated outside the Vietnamese system, so
that, even when suitable, the results achieved have not easily found their way into other

parts of the forestry sector.

3. CHARACTERISTICS OF THE NATIONAL FIVE MILLION HECTARE
REFORESTATION PROGRAMME

The Five Million Hectare Reforestation Programme is a continuation of Programme 327. It will
build on the strengths and leam from the mistakes of that programme as well as from other

‘projects implemented in the past.

3.1. Scope

The Reforestation Programme covers the three kinds of forests: special-use, protection and
production forests. Plantation, natural regeneration and protection of exiting forests are to be
combined. Forest protection and development are also seen as contributions to settling of



population and to the programmes for hunger elimination and poverty alleviation.

New forests should be established all over the country, distributed among regions in accordance
with needs and capacities in each locality. Creation of concentrated plantations should be

combined with planting of scattered trees.

The strategy for project implementation should unify the various steps in the forest production
chain, from providing a vegetation cover for environmental reasons or commercial purposes
through harvesting of wood and other products to the processing and eventual sale in the market
of finished products. At the same time, those activities would create jobs and incomes for local
farmers, contribute to hunger elimination and poverty alleviation as well as to industrialization

and modernization.

3.2. Organization

The Programme has a mechamsm for implementation that reaches from the national to the local
level:

a) National level

At the national level, a Government Programme Board has been established, headed by a Vice
Prime Minister. The Minister of Agriculture and Rural Development is the standing deputy.
Other members of the Board come from MARD, MPI, MoFi, CEMMA, Farmers Association,
Youth Union etc. The Government Programme Board is assisted by the National Steering
Committee headed by a Vice Minister of Agriculture and Rural Development. Relevant
departments of MARD and related Ministries are represented in the Committee. The Chairman
of the National Steering Committee is assisted by a Programme Office, headed by a Vice
Director of the Forestry Development Department and staffed by a full time team.

For field projects led by Ministries and other branches of the Govermnment, Programme
Management Boards are to be created to assist in implementation of the local projects.

b) Provincial level

The Provincial People's Committees are assisted by Provincial Steering Committees headed by a
vice chairman of the PPC. Provincial Project Management Boards are located in the provincial
Departments of Agriculture and Rural Development or the provincial Departments for Forestry

Development.

A structure for management of local projects is to be established as required. The capacity of
existing Management Boards for special use forests, protection forests and production forests

should be utilized.
In the local implementation of the programme, provinces are to examine and re-arrange projects
as relevant so that they cover the three types of forests (special-use, protection, and productlon)

Provincial authorities are also to issue operational rules and regulations.

¢) Project owners, implementers and participants

Any organization or individual meeting the following requirements is qualified to be project
owner:
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- be the manager of an investment project approved by the competent body,
- have land allocated or rented from a competent body.

Past experience indicates that state enterprises should be selected as project owners in the cases
of special-use and protection forests. For production forests, any social or economic organization
or individual fulfilling the demands above couid be selected.

The local project owners are responsible for overall implementation of the project. For protection
and special-use forests, the project owners are to arrange for two-way services (i.e. provision of
production inputs and marketing of production outputs) to the local population and participating
households. For production forests, project owners are to make their own decisions and be
responsible for the activities as given for the corresponding investment categories in the law and

related regulations.

Households are to implement project activities on land aliocated or leased to them. They are to
receive payment and enjoy benefits from the forests as provided by government regulations.

3.3. Planning

The National Five Million Hectare Reforestation Programme is large, covering 57 of the 61
provinces in the country and is also closely followed by the Government. Its constituent projects
are located in rural and mountainous areas with an underdeveloped economy, difficult transport
situation, and low level of education among the local people. In this situation, planning has to
ensure two-way communication from the central to the local level so that the resulting project
follows the overall Government intentions and also meets local demands.

At the central level, the Government defines targets as well as policies and organisation for
implementation of the Programme. It also sets priorities between the three types of forest and
between the provinces of the country. At the local level, the provincial authorities design their
projects on the basis of the general guidelines from the Government and considering local

strategies for socio-economic development and local land use plans.

In summary, it can be said that the distribution of targets is made from the Government to the
provinces, while plans for implementation are compiled in the opposite direction, as follows:

Households + villages -> local project -> province > the Government;

Appraisal and approval of projects starts at the local level. The analysis made at the local level is
then reviewed by the Government.

For disbursement, Circular 28/1999/TT-BTC dated 13/3/1999 provides guidelines on the use of
state funds for the Five Million Hectare Reforestation Programme. The provision of credits for
establishment of production forests during 1999 is, in general, regulated by Decision
13/1999/QD-TTg dated 4/2/1999. Detailed rules are, however, still under preparation.

3.4. Policies

Species
Species to use in reforesting an area is to be selected in such a way that the purpose of the
plantation is met in an effective way. In special-use forests, natural regeneration is to be given
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priority. If planting is needed, indigenous species are to be used. In p‘rotect,ioh forests, a
combination of species of forest trees, fruit trees and cash crops should be found that both
provide protection and yield valuable products. For production forests, finally, both natural
conditions such as soil and climate and the market situation must be considered, so that the wood
produced can be processed and the final products are attractive in the market.

Land
Availability of land for the Programme is a major issue. A review of the availability of

agricultural and forest land is to be camried out, starting at the commune level and then
proceeding to the district and the provincial levels. The outcome will serve as a basis for the

design of local projects.

Land is to be allocated and Land Tenure Certificates are to be issued to organizations,
households and individuals. Land allocation is considered a key tool to encourage the
participants in the Programme to manage and utilize the land in an effective way. The allocation
of land should be completed by 31/12/2000.

Funds

State grants are provided for establishment of special-use forests as well as critical (rat xung yeu)
and important (xung yeu) protection forests. The amounts to be paid are as follows:

- Protection contract: 50,000 dong/ha/year, for up to 5 years;

- Natural regeneration with enrichment planting: 1 million dong/ha, to be used over 6 years;

- Planting of protection forests: 2.5 million dong/ha, including tending in the first 3 vears;
- Planting of production forests: 2 million dong/ha

The Five Million Hectare Reforestation Programme can use up to 5% of the budget for
infrastructural activities such as forest fire control, pest prevention, and establishment of
nurseries. Project owners are entitled to a management fee amounting to 8% of the total budget

allocated to the project.

Credits are to constitute the main kind of funds for production forests and for less important (it
xung yeu) protection forests. Land Tenure Certificates can be used as collateral for the loans. The
investor has the right to borrow up to 70% of the total cost as estimated in the approved project
plan and will pay reduced interest rates as regulated by the law. :

Grants from abroad will primarily be used for loans, either directly or re-lent through the banking
system. Interest rates, duration, and conditions for pay-back to be specified in each project

document.

As stated in the law, foreign direct investments is primarily to be used for forest plantations in
association with processing. Different ways to split the investment between foreign and
Vietnamese partners can be envisaged, from 100% foreign investment to joint ventures and other

kinds of cooperation.
Rights of participants

Participating households have the right to enjoy the following benefits: In case of special-use and
protection forests, poor households residing near the forests shall be given priority in receiving
contracts for forest protection. Such contract holders are entitled to harvest fuelwood and non-
timber forests products under the canopy of the protection forest. Households holding contracts
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for assisted natural regeneration have the right to pruned and thinned products and non-timber
forest products. Households planting protection forests have the right to pruned and thinned
products, non-timber forest products and, in addition, the entire production from fast growing
tree species inter-planted in the protection forest.

In arranging contracts for regeneration or protection of special-use and protection forests, priority
will be given to households engaged in fixed cultivation and sedentarisation projects, poor
households, households living near the forest, and households who previously have held such

contracts.

Owners of production forests shall have the right to decide the time and harvesting method, but
he/she will have to regenerate the forest within one year after harvest.

All products from bamboo forests and non-timber forest products from natural forest can be
freely marketed.

In general, the Government favours the use of products from man-made forests. In particular it
encourages processing and exporting of processed products from such forests. The Government
will also provide incentives leading to a shift from natural forests to plantations for supply of raw

materials.

Taxes

Organizations, households, and individuals who plant forests and trees on bare land or process
agriculture and forest products have the right to reduced tax rates as provided by the law
encouraging domestic investment. Thus, products coming from restored natural production
forests are exempt from resources tax. Further, exemption of provisional commercial tax is
granted for all kinds of products legally harvested in plantation forests and for non-timber forest

products harvested in natural forests.

Science and technology

Priority is given to studies and research leading to the identification of locally adapted tree
species which have a high yield of valuable wood or other products. When suitable species,
varieties, or provenances are identified, efforts will be concentrated to provision of quality seeds,
possibly by import and to the establishment of nurseries operated by various local organisations.
A system for quality certification of seeds should be developed, ensuring that low quality seeds

are not used.

The prdblem of forest fires must also be studied and effective ways to limit them must be found.

Cooperation with foreign countries.

Foreign investors should be encouraged to cooperate with domestic investors in investing in
reforestation and processing of forest products. More pilot tests should be made with renting land
for forest plantations. Foreign investors are to be given favourable conditions as provided by the
Law of foreign investment and Decree 10/1998/ND-CP of the Vietnamese Government.

4. PROBLEMS FORESEEN

The Five Million ha Reforestation Programrhe is likely to face major problems in the following
areas: 4
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Infrastructure, in particular regarding

land use planning; where the rules and principles are unclear;
funds for forest plantations (less than USD 200 per ha);

ow level of education and knowledge in remote areas;

poor physical infrastructure;

limited market knowledge;

scattered and inefficient processing units.

Capacity of implementing agencies, in particular with respect to

varying quality of local staff in remote and mountainous areas;

low capacity in monitoring and evaluation of projects;

low capacity among staff and poor facilities for production of quality seeds and for forest
fire control;

poor physical facilities for project management boards.

5. PRIORITIES FOR SUPPORT FROM ABROAD

Given the size of the Five Million Hectare Reforestation Programme, it is obvious that external
support is needed in many, if not most fields. There is a need for both technical and financial
support. Technical support should, in particular, be considered for the following issues:

Formulation of suitable policies on a broad spectrum of issues, for example credits, rights
of the participants in the Programme, seeds, certification of sustainable forest

management, monitoring and evaluation;

Land use planning, in particular in finding a productive balance between the interests of
the Government in a certain use of the land and the benefits for the users of the land;

Development and application of suitable technologies in wood processing, not least so
that the products will easily find a market;

Human resources development, in particular in the following fields: project management,

forest management (for commune staff), production of seedlings, pest control, forest
fire control, and sustainable forest management in general;

Regarding financial support, there is in particular a need for the following:

Soft loans or joint venture funds for establishment of production forests and construction

of processing facilities;
Grants for protection and regeneration of special-use and protection forests;

‘Grants for infrastructure in remote and mountainous areas;

Grants for project management, especially at the village and commune levels.

Support can be channelled to the local projects in different ways. One alternative is to direct it
to the central project organisation from where it would be forwarded to the local level through
the National Steering Committee. As an alternative, support could be directed at specific local

projects.
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6. EFFECTIVENESS OF THE NATIONAL FIVE MILLION HECTARE
REFORESTATION PROGRAMME TO ENVIRONMENT IN VIETNAM

In the 1980’s and 1990’s international treaties on ozone layer protection and climate change
were adopted under United Nations umbrella.

The Socialist Republic of Vietnam has acceded to the Vienna Convention on the ozone layer
protection, and its protocol — the Montreal Protocol on substances that deplete the ozone layer;
and the United Nations Framework Convention on Climate Change, and its protocol — the

Kyoto protocol.

In Kyoto Protocol , a clean development mechanism ( CDM ) was established and Modalities
and procedures for CDM were discussed in 6th conference of Parties of the United Nations'
Framework Convention on climate change (COP6 ), held in the Hague, the Netherlands in

November, 2000.

At the COP6, various matters were discussed in heated and sincere manner so that the world
community could take effective measures to combat global warming and so that developed
Countries could take effective measures to reduce the emission of the greenhouse effect gases .
The modalities and procedures as to how and which additional human induced activities
related to changes in greenhouse gas emissions by sources and removals by sinks in the
agriculture soils , the land-use change and forestry categories shall be added to.

At COP6 , international cooperation between developing countries and developed countries ,
might relate some parts to reforestation activities im developing countries supported by
developed countries, which benefit both sides and may have potential to contribute to curbing

global warming .

It would have also good effect on cooperation between developed couniries and Vietnam to
enhancing reforestation programme on carbon absorption leading to mitigating global warming

In order to mitigate CO2 emission, restrict.the Ozone layer emission and climate changes. One
of the importance actions is a forest cover rehabilitation. Therefore one of the three objectively
of the Five Million Hectare Reforestation is enhancing the forest cover from 33.2% in 2001 to
43% in 2010 (From 10.9 million hectare to 14.5 million hectare of forest) including implement
the active relating to climate changes, watershed regulation, Bio-diversity conservation.

6.1 Bio-diversity conservation are conserve the Fauna and Flora systems at Nation Parks
and Conservation Natural areas based on building and implementing the research
projects, protect core areas as well as economic develop in buffer zone areas for
community people by the forestry community projects to sustainable development

achievement.

6.2 Building the sub-projects of plantation in the very crucial areas in the provinces
constantly was threatening by natural calamity in the all provinces in Vietnam to

reduce flood, improve water resource and climate.

6 .3 Building the sub-projects of plantation in the areas was threatening by desertion to
increase forest cover, watershed conservation and climate changes.
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FORUM PAPER 5.

Thailand’s Position on Enhancing Re-afforéstation in the Cbunti‘y with
References to the Discussion at COP$ of UNFCCC
by
Dr.Plodprasop Suraswadi

Director General, Royal Forest Department, Thailand

Preamble

1. During the 1980s, the world’s scientific community voiced
their concern on climatic change based on evidence from various scientific
observations. The major causes turned out to be coming from human
activities that release additional greenhouse gases to the atmosphere. These
onthropogenic sources of greenhouse gas especially carbon dioxide added to

the atmosphere since the beginning of industrial revolution have caused a

rise in average global temperature of 0.6C. This increase in temperature

may seem miniscule but its significance is already evident.

2. In the 1990s, the decade was the hottest decade on record
with increasing severity and frequency of storms. Unusually extreme
droughts and floods are causing casualty misery and hardship to people in
many countries. Asian monsoons are becoming less and less predictable
which results in damaged crops and less food production. All these events
are believed to be the result from the warming of the global atmosphere
which caused the change in the climate system. The most well known of this
phenomenon is EI Nind/Southern Oscillation (ENSO) which shift the climate
system in the south pacific ocean and disrupt the annual pattern of weather

on both sides of the pacific ocean.
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3. The link of increasing carbon dioxide and other greenhouse
gases with the increase in surface temperature of the earth are well
established. The habitability of the earth depends on carbon dioxide level in
the atmosphere which must not falling too low nor rising too high. Without

carbon dioxide and certain other gases, which help trapping the heat near the

earth surface, the average surface temperature would drop below 00C. On

the other hand, too much carbon dioxides would elevate the average surface

temperature to the boiling point of water. At current levels, the earth’s
surface temperature is at a comfortable average of 159C.

4. Maintaining carbon dioxide levels in the atmosphere within
reasonable limit is an intricate balance of sources and sinks. This intricate
balance is the result of the interplay between atmosphere, hydrosphere,
biosphere, and lithosphere. Volcanoes add carbon dioxide to the atmosphere
while the weathering of rocks, aided by water and plants, removes it. Living
organism, especially, plants extract carbon dioxide from the atmosphere
depositing the carbon in their cell and organs. Some of this carbon from
living organism is released back to the atmosphere through decay and fire.
Carbonates accumulating on the sea flour through weathering and run-off
and detritus from marine creatures are eventually pushed under continental
plates and finding their way to the atmosphere again through volcanic
activities millions of years later. Furthermore, carbon from living organisms
is buried underground in the form of coal, oil, and gases.

5. Through out the past history, the balance of carbon dioxide
in the atmosphere is regulated by natural forces through bio-geochemical
processed and volcanic activities. Some natufal phenomena may have caused
some fluctuations in the level of carbon dioxide in the atmosphere causing

alternating warm and cold period of the earth. However, the earth’s changing
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climate in the past appeared on geological time scale. Thus living organisms
have time to adapt themselves to the changing environment. Types and
distribution of biomes are testament to the adaptation ability of living
organisms to fit into the existing niche.

6. Since the industrial revolution, human has returned large
- quantities of this formerly locked up carbon in the form of coal, oil, and gases
to the atmosphere. Before the industrial revolution began there were
approximately 580 giga tonnes of carbon in the atmosphere as carbon dioxide.
At present, there is more than 750 giga tonnes of carbon in the atmosphere
and the number is still rising at about 7 giga tonnes annually. Most of the
exponential growth of carbon in the atmosphere is the result of industrial
activities originated from the industrialized countries mostly in the north.

7. Facing with serious environmental consequences, which is
considered serious threats to the sustainability of the world’s environment,
global economy as well as human health and survival, intermational community
responsed to the threats with the development of the United Nations
Framework Convention on Climate Change (UNFCCC). The convention,
adopted in 1992, set out a framework for action aiming to stabilize
atmospheric concentrations of greenhouse gases at a level that would prevent
interference and disruption of the climate system. Since its existence,
there were six meetings of the Conference of the Party (COP). The last,
unfinished meeting was COP6 which was held in the Hague, the Nethérlands,
from 13-25 November 2000.

8. The Kyoto Protocol under UNFCCC was agreed upon in COP3
in Kyoto, Japan in December 1997 after intense negotiations. The Protocol
is an agreement that commits developed countries and countries making the
transition to market economy to achieve Quantiﬁed target for decreasing
their emissions of greenhouse gases. These countries, known under the

UNFCCC as Annex I Parties committed themselves to reduce their overall
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emissions of six greenhouse gaseé by at least 5% below 1990 levels over
the first commitment period between 2008 and 2012 with differentiated
targets for most of these countries. The Protocol also provides the basis for three
mechanisms to assist Annex I Parties in meeting their targets cost-effectively.
These mechanisms are an Emission Trading system, Joint Implementation
(JI) of emission-reduction projects between Annex I Parties, and a Clean
Development Mechanism (CDM) to encourage joint projects between

Annex [ and non-Annex I Parties.

Thailand’s Position on Climate Change Convention

9. Thailand, as a member of the world community, realized the
profound importance of climatic change. We have signed the Convention
in June 1992 and subsequently ratified the Convention on December 28,1994.
As for the Kyoto Protocol, we have signed the Protocol on February 2,1999
but still not yet ratify. As all these actions indicated, Thailand is fully
supported the effort of the world community to mitigate global warming and
climatic change.

10. Since then, Thailand has taken steps to initiate national actions
on climate change problems. The National Climate Change Sub-committee
was established in 1993 under the National Committee on Environment.
National Focal Point Agency has been assigned to the Office of Environmental
Policy and Planning (OEPP), Ministry of Science, Technology and Environment.
Thailand has launched the national greenhouse gases inventory studies as well
as several other studies related to climate change in order to prepare National
Communication to be submitted to the UNFCCC Secretariat. .

11. As for the role of Thailand in UNFCCC, we are actively
cooperating with the world community to- help solving the problems in
climate change. By formulating policy on greenhouse gases reduction which

will not cause negative effect on the nation’s social and economic
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development. Thailand endorses the concept of “common but differentiated
responsibilities” in dealing with problems on climate change and base its

policy alternatives on “no regret option” when dealing with measures to

reduce greenhouse gases emission.

The Role of Forestry in Greenhouse Gas Mitigation

12. In 1994, Thailand’s greenhouse gas emission was in the
order of 286 million tonnes of carbon dioxide. This figure is in term of
“global warming potential” which equate other greenhouse gases with
carbon dioxide. Out of this figure, the actual carbon dioxide emission of
Thailand was 241 million tonnes which more than half of this amount was
produced by energy and transport sectors. However, during that same period,
the amount of carbon dioxide taken up by the country’s forest was estimated
at 39 million tonnes, while carbon dioxide emission from land use, land use
change and forestry (LULUCF) was estimated at 59 million tonnes.

13. The good sign of forestry’s role in carbon dioxide emission
was that the net amount of carbon dioxide emitted from LULUCF showed a
clear declining trend. From Thailand’s country study, carbon dioxide
emission from LULUCF was projected to be 59 million tonnes in 1994,
51 million tonnes in 2010, and 46 million tonnes in 2020. This clear trend in
reduced carbon dioxide emission from LULUCEF is a tangible result from our
national forest policy in forest conservation, restoration, and re-afforestation
as well as restrictions on forest land utilization and harvesting.

14. The Royal Forest Department (RFD) is the sole responsible
government agency in forest resources of the country. It’s mandate covers
the whole range of forest resources conservation and management. The pasf
four decades of national economic and social development plans exploited
the country’s endowment in forest resources which resulted in rapid loss of

forest area due to deforestation and conversion of forest land for other uses.
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The scenario is now changing and improving. Great emphasis on protecting
the existing forest areas become the main priority of RFD. At the same time,
forest restoration as well as re-afforestation activities are encouraged and
promoted.

15. As aresult of these efforts, the loss of forest area has been
stopped. Large scale rehabilitation of degraded forest area has been initiated
in 1993 through “Forest Rehabilitation- on the Occasion of the 50th
Anniversary of the King’s Ascension to the Throne Project”. J The Project is
aiming to establish 5 million rais (800,000 ha.) of “permanent forest”
through reforestation of the degraded forest areas. Up to present time, RFD
in collaboration with private sectors has already established more than
2.5 million rais (400,000 ha.) of “permanent forest”. The rehabilitated
“permanent forest” areas are mostly in the northern part of the country,
which is the most important watershed areas of the country.

16. In addition to the above project, RFD also undertakes its
own watershed rehabilitation activities in its annual work plans. This
activity which is aiming to stabilize and rehabilitate critical watershed areas
of the country is also a major sink in carbon dioxide mitigation. Furthermore,
since 1992 the government through RFD have launched “Economic Tree
Plantation Promotion Project” with the aims to diversify crop land to forest
plantation by providing subsidy to participating farmers. Up to present time
this undertaking results in additional 2.35 million rais (376,000 ha.) of forest
plantation in Thailand. The increase in forested area is evident when the
forest area was reassessed in the year 2000 by using GIS although
confirmation by ground truthing is not yet completed. (See Annex)
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RFD’s Position on Re-afforestation with Reference to the Discussion of

COP6 of UNFCCC

17. All of these forestry activities stated above are, undoubtedly,
the major contributor to Thailand’s ability to mitigate carbon dioxide
emi_ssion even though the objectives of those projects are not intended to
deal with greenhouse gas mitigation of the country. They are nevertheless,
taken up carbon dioxide from the atmosphere in si.gniﬁcant amount relative
to emission figure of the country. Therefore, forestry activities, especially,
re-afforestation activity is seen as the most cost-effective and feasible to
carry out in order to mitigate global warming by removing carbon dioxide

from the atmosphere.

18. Even though there is no consensus in the meeting of COP6 —
Part I on the inclusion of re-afforestation in the Clean Development
Mechanism (CDM), the Royal Forest Department will continue its policy
and implementation of the work plans in forest conservation and re-
afforestation as much as its own resources permit. However, since the
undertaking of re-afforestation to mitigate global warming costs a lot of
money to carry out the activities, so in order to be fair to all parties, this costs
should be borned by those who are the major contributor to the problem.
The problem of the inclusion or exclusion of re-afforestation in CDM is a
matter of selfishness with no moral consideration to take responsibility in
reducing greenhouse gas emission and global warming mitigation.

19. Although Thailand is a non — Annex party to the UNFCCC
which is not required to take any action to reduce greenhouse gas emission
in order to meet the target set forth by the Ky‘oto' Protocol, it has taken many
important actions to deal with the problem of climate change. Several

measures are implemented in greenhouse gases reduction front to reduce
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greenhouse gases emission through improved energy efficiency in industrial
and transport sectors as well as curbing or switching the use of gfeenhouse
gases in industry. On greenhouse gas removal front, forestry through
conservation and re-afforestation measures are the main thrust in the removal
of greenhouse gas from the atmosphere. It is the activity that Thailand could
contribute effectively to the world community’s effort to mitigate global
warming.

20. The Royal Forest Department is, therefore, eager to promote
forest conservation and re-afforestation activities as a major activity in
greenhouse gas mitigation project for the world’s benefit and better
environment for humankind. The different viewpoints in inclusion or
exclusion of forest conservation and re-afforestation activity in any
mechanism seem to be irrelevant in view of urgent actions the world
community need to take to avoid the impending environmental crisis which

threatens the survival of humankind.
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ANNEX

Thailand’s Forest Area Assessment 2000

The result of new assessment of forest area in Thailand using
GIS in year 2000 reveals that the country forested area has increased from
153,952 km® in 1995 to 171,825 km2 in 2000. The increase in forested
area occurred significantly in the northern part of the country. Other

regions also gain slight increase in forested area (Tablel).

Analyses of factors contributing to this increase indicated that
several factors are all contributing to the result obtained. These contributing
factors are;

1. Re — afforestation and restoration of degraded forest
through various projects and work plan of the Royal Forest Department i.e.
Forest Rehabilitation on the Occasion of the 50 Anniversary of the King’s
Ascension to the Throne Project, Economic Tree Plantation Promotion
Project, work plan on watershed area rehabilitation as well as work plans
on reforestation for conservation and community forest plantation.

2. Natural regeneration and succession as a result of logging

ban measure in} effect since 1989.

3. Increase in the establishment of protected areas (national

park and wildlife sanctuary).
4. Increase in people’s participation in forest protection as a

result of awareness raising:campaign.
5. Increase in efficiency and effectiveness of forest five

prevention and suppression.
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Table 1 : Forest Area Data in 1995 and 20006

1995 2000
Region Area Forested Area | Forested Area Change
(Km?) (Km®) - (Km) (Km?®)
“Central 21,165 721 1,584 +863
Eastern 36,561 7,689 8,250 +561
Northeastern 167,650 24,247 26,929 +2,682
North 172,286 86,484 98,032 +11,548
West 45,885 18,432 19,752 +1,320
South | 70,149 16,380 17,278 +898
Total 513,698 153,952 171,825 +17,873
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International Greenhause
Partnerships

INTERNATIONAL CLIMATE CHANGE PARTNERSHIPS

Mark Stevens & Noshir Bharucha, International Greenhouse Partnerships Office, GPO Box 9839,
Canberra ACT 2601, Australia. Tel: (61-2) 6213 7891, Fax: (61-2) 6213 7903, E-mail:
igp.office@isr.gov.au, Internet: http://www.isr.gov.au/resources/energy greenhouse/igp

The Kyoto Protocol and the flexibility mechanisms

The Kyoto Protocol was adO}‘)ted by the Third Conference of the Parties to the United Nations
Framework Convention on Climate Change in December 1997. Australia views the Profocol as
a significant step forward in addressing climate change. When it enters into force, the Protocol
will bind thirty-nine Annex I countries (developed countries and economies in transition) to .
individual emissions limitation and reduction targets with a view to reducing their overall

greenhouse gas emissions by at least five percent below the 1990 levels in the first commitment

period of 2008 to 2012.

Attainment of an equitable outcome was achieved, in large part, by setting differentiated targets
for countries that reflect their individual circumstances. In Australia's case, this meant agreeing
to a target, for the first commitment period, of 108% of our 1990 emissions. This represents a 30
per cent reduction in Australia's greenhouse gas emissiQns from a business as usual scenario. To
reach this target will be challenging. For this reason Australia and other countries strongly

_ argued in Kyoto for the inclusion of the so-called Kyoto flexibility mechanisms - International

Emissions Trading, the Clean Development Mechanism and Joint Implementation.

The flexibility mechanisms hold the prospect of substantially reducing the cost of implementing
the Kyoto Protocol compared to a situation where each country met its target by domestic
measures alone. Economic modelling by the Australian Bureau of Agriculture and Resource
Economics - known as ABARE - suggests that emissions trading alone would reduce the global

cost of meeting Kyoto targets by 80% and for Australia by 20%.
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The Clean Development Mechanism (CDM) is significant because it assists non-Annex I (or
developing) countries in achieving sustainable developmént through project activities resulting
in certified emission reductions. In turn this gives developed countries access to low cost
abatement opportunities in developing countries, and thereby lowers the global cost of reaching
the Kyoto targets. Importantly, it will also lead to substantial flows of investment and
technology to developing countries. A share of the proceeds from certified project activities will
be used to cover administrative expenses as well as to assist developing country Parties that are
particularly vulnerable to the adverse effects of climate change to meet the costs of adaptation,
thereby providing further benefits to non-Annex I countries. Importantly, the Kyoto Protocol

states that credits arising from CDM projects could accrue from as early as the year 2000.

The other project-based mechanism, Joint Implementation (JI), allows Annex I countries to
transfer or acquire from any other Annex I country emission reduction units from projects aimed
at reducing anthropogenic emissions by sources or enhancing anthropogenic removals by sinks
of greenhouse gases in any sector of the economy. The economies in transition in eastern
Europe are considered to be prime candidates for JI projects as there are considerable

opportunities to improve the efficiency of these economies.

The Kyoto Protocol covers six greenhouse gases; viz carbon dioxide, methane, nitrous oxide,
hydrofluorocarbons, perfluorocarbons and sulphur hexafluoride. It also allows greenhouse gas
mitigation in a wide range of sectors, including energy, industrial processes, agriculture and
waste management. The Protocol has great potential to trigger, promote and facilitate innovative
greenhouse gas mitigation technologies as Annex I countries seek to meet their commitments in

a cost-effective manner.

The CDM and JI represent potential avenues for countries hosting projects to become direct
beneficiaries from investment in these technological developments and know-how that will need
to be utilised by developed countries to meet their commitments under the Protocol. In so doing,
these mechanisms could help to set host countries oria'more sustainable path in relation to

greenhouse gas emissions mitigation.

The Protocol makes it clear that any decision to participate in the CDM and JI must be voluntary.

It will be up to individual countries to determine whether proposed projects are consistent with

their development priorities.
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Given the voluntary nature of these mechanisms, projects must be mutually beneficial to the
participating entities. From a host country perspective, pfojects will need to assist thém to meet
their development goaIs. In addition, project hosts may also wish to examine the extent to which
projects enhance investment flows and facilitate other benefits, such as the transfer of technology

or know-how and human resource management.

From the perspective of investor parties, the costs associated with implementing CDM and JI
projects will inevitably be compared with the costs of domestic measures and international

emissions trading between Annex I countries to reduce emissions.

Australia believes that it is important the rules for the CDM and JI are settled in a way that
ensures environmental integrity but does not weigh down CDM and JI projects with unnecessary
administrative costs. Such costs would only make the CDM and JI unattractive to investors,
thereby reducing the levels of potential investment and technology transfer. Furthermore, the

level of adaptation funding available from the share of proceeds would be diminished.

The Kyoto Protocol also makes it clear that the CDM and JI may involve public and/or private
entities. The engagement of the private sector will be important if these mechanisms are to be
utilised to its full potential. From a technology transfer perspective, -private sector involvement
is important as most intellectual property resides with the private sector. Furthermore, over
recent years, financial flows from industrialised to non-Annex I countries have been increasingly

driven by the private sector.

However, the Kyoto Protocol provides only a basic outline of the mechanisms. Much remains to
be done to agree the details governing the operation of the CDM and JI. It is hoped that

agreement will be reached on these details when the sixth Conference of the Parties resumes later

this year.
Potential CDM and JI Projects

If the CDM and JI are to be used to their full potential to deliver economic and environmental
benefits for all participants, Australia believes they should include a wide range of activities. If
international negotiations result in the exclusion of certain types of activities from these
mechanisms, some countries and regions are likely to miss out on capturing project opportunities

relevant to their development goals. In addition, by allowing a broader range of projects to be
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implemented in a greater number of countries, more revenue would be generated for adaptation

funding to the most vulnerable countries.

In particular, Australia strongly believes that sinks should be included in these mechanisms.

Other areas that could be covered by the CDM and JI include:
(i) enhanced efficiency of electricity generation, distribution, transmission and use;

(i)  the use of non-carbon energy resources, eg biomass, solar, wind, hydro, especially in

remote or rural areas;

(iii)  improvements in primary energy production and transportation, eg. capture and

utilisation of coal mine gas, reduction in pipeline gas leakage;

(iv)  the substitution of low-carbon intensive fuels, such as natural gas, for more carbon

intensive fuels, eg coal, oil.

Some countries are arguing for the exclusion from the CDM of certain project types including
sinks. By trying to limit the range of potential CDM projects, they would limit the number of
developing countries which would have the opportunity to engage in activities that are
environmentally and economically beneficial and would reduce revenue generated for adaptation
funding. Australia, in contrast, believes it is up to developing countries to decide what is in their
best interests for sustainable development. Sinks projects offer the potential to arrest major
environmental problems, such as desertification and salinity, and ensure that forestry activities

are managed on a more sustainable basis.

Some commentators have noted that, unlike energy projects, there is a risk that sinks projects
may not deliver a permanent abatement of emissions. However, global warming is reduced
when sinks remove greenhouse gases for a period of time. Clearly, permanence is an important
issue that will need to be addressed in the design of sinks projects. However, it is not a reason to
reject sinks projects, as measures exist which can ensure that the level of credits that investors

receive from sinks projects is commensurate with their climate change benefits.
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International Greenhouse Partnerships Program

As part of Australia's commitment to ensuring a workable and cost effective CDM that would
contribute to developing countries' sustainable development, the Australian Government
established the International Greenhouse Partnerships (IGP) Program. The Program is working
closely with partner countries from most regions of the world and has focused on capacity

building and the establishment of commercial international collaborative projects to reduce

greenhouse gas emissions.

A key élement of the capacity building involves the staging of training and development courses
for developing countries and economies in transition. The courses seek to increase awareness of
the technical issues associated with the establishment of CDM and JI projects. To date, two
courses have been held in Australia (June 1999, May 2000) which were attended by

representatives from 17 developing countries and economies in transition. A third course is to be

held in May this year.

In preparation for the training courses, the IGP Program has commissioned the production of a
series of workbooks which are providing practical guidance on the establishment, design and
monitoring of various types of project, including potential methodologies for determining
whether projects meet additionality requirements under the CDM and JI. To date, five
workbooks for the energy sector have been completed and two workbooks relating to land use

change and forestry (LUCF), and transportation, are under development.

To gain experience in the lead up to the establishment of the CDM and JI, Australia has reached
agreement with seven countries from around the world - namely Mauritius, Chile, Malaysia, Fiji,
Indonesia, Viet Nam and Solomon Islands - to establish thirteen projects under the Activities
Implemented Jointly (AIJ) pilot phase. The projects cover a diverse range of activities including
forest plantations using improved planting stock, energy efficiency improvements, renewable

energy in rural villages and better industrial production technology.

The IGP Office is currently in the process of expanding the range of project opportunities. To
facilitate the establishment of new projects outside Australia, funding is being provided to
Australian-based organisations on a competitive basis for projects, where the host country

government is willing to accord the project official status under the UNFCCC.

—121 —



As emission reduction credits are not available from the AlJ pilot phase, there are few incentives
for business to participate at this stage. Nevertheless, the‘existing projects are providing some
insight into the potential benefits which could flow in the form of technology transfer, capacity

building and investment when the CDM and JI become operational and credits become available.

Concluding Remarks

The Kyoto Protocol provides us with a way to reduce global greenhouse gas emissions. As part
of the global response Australia, along with other developed countries, has agreed to take on
emissions targets. This represents a significant challenge. The best way to ensure that the

environmental goals of the Protocol are reached is to reduce their economic cost.

For this reason Australia has been arguing strongly that the Kyoto flexibility mechanisms need to
be cost effective, without quantitative restrictions on their use, and attractive to the private sector.
From our perspective, the best way to achieve this is by making the mechanisms market-based

and minimising the bureaucratic hurdles that need to be overcome at both the international and

domestic levels.

Doing so will ensure that the goals of CDM and JI - including increased investment and
technology transfers between countries - will be realised. At the same time, the likelihood that

the Protocol's environmental goals being reached will increase.
At the same time Australia has put in place a domestic program for reducing greenhouse
“emissions that will see almost $1 billion spent over the next four years. This represents the

largest per-capita expenditure on greenhouse gas reduction in the world.

As this level of expenditure indicates, the Australian government attaches a high level of

importance to reducing greenhouse gas emissions, and it wants to see the Kyoto Protocol work.

Thank you.
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Special considerations regarding the ‘expiring CERs’ proposal

Javier Blanco¥
Claudio Forner®

The Ministry of the Environment, Colombia

The present paper was written to be presented in the International Forum on Enhancement of Japan's
Private Sector’s Overseas Re-afforesttion Cooperation’. The findings, interpretations and conclusions
expressed in this paper are entirely those of the authors. They do not necessarily represent the view of

the Ministry of the Environment or the Government of Colombia.

1. Introduction
The Climate Change Convention

The United Nations Framework Convention on Climate Change (UNFCC) was adopted
on the Rio earth Summit in 1992 with the objective of stabilizing Greenhouse Gas
(GHG) emissions to a level that would, to some extent, mitigate adverse effects of
climate change. The Kyoto protocol establishes quantified emission reduction
commitments for industrialized countries (referred as Annex I countries). The agreed
target is to reduce aggregate emissions of Annex I countries to a level below 5% of that
one occurring in 1990, during a commitment period, which will run from 2008 to 2013.°
In addition, the Kyoto protocol also established three flexibility mechanisms which
Annex I countries might use to comply with their commitments. The Clean
Development Mechanism (CDM) is one of such mechanisms and it refers to projects
that are implemented in non-Annex I parties with two main objectives:

a) “To assist parties not included in the Annex I in achieving sustainable development;
and :

b) to assist parties included in the Annex I in achieving compliance’ (UNFCCC
Secretariat 1998). ,

The CDM allows Annex I countries to implement projects that result in certified
emissions reductions (CERs) in a Non Annex I country, and use these CERs to meet its
commitments acquired under the Kyoto Protocol.  CDM projects must be implemented
on the basis of real, measurable and long-term benefits related to the mitigation of

N
¥ Economic and Financial Analysis Group, The Ministry of the Environment, Colombia. Email:

jblanco@minambiente.gov.co
* Economic and Financial Analysis Group, The Ministry of the Environment, Colombia. Email:

clafor@excite.com
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climate change. Moreover, the accrued reductions must be additional to any that would
have occurred in the absence of the project activity (See Kyoto Protocol, article 12).

Forests and Climate Change

Given that the climate change problem arises from the accumulation of Greenhouse
Gases (GHG) in the atmosphere, and that CO2 can be thought of as the most relevant of
these gases, the problem can be studied on the basis of the global carbon cycle. The
carbon cycle represents a model of stocks and flows between emitting agents (for
example the industry, respiration of biological communities, etc.), sequestrating agents
(primary production of forests, the ocean, etc) and the pools. The interaction between
pools, in other words, the change in stock of a given pool represents a flow. The main
carbon pools on earth are the atmosphere, the ocean and the biosphere as they
accumulate the highest amount of carbon (see Table 1).

The fluxes of carbon between the pools are caused both by natural and anthropogenic
forces. Anthropogenic forces that increase the flux of carbon from the biosphere to the
atmosphere include the burning of fossil fuels, some industrial activities such as cement
production and activities related to land use (deforestation and agriculture). On the
other hand, activities that increase the flux of carbon from the atmosphere into the
biosphere include afforestation and reforestation, among others,

Sequestration by primary productivity and the amount of carbon in the biosphere’s
biomass do represent both in flow and in stock an important input to the global carbon

" balance, as can be seen on Table 1. According to the IPCC' special report on Land Use,
land Use Change and Forestry (LULUCF), the flow of carbon sequestration from
primary productivity is approximately 0.7 GtC/year. As well, the stock stored in both
the soil and the organic structure of the organisms is 2477 GtC. It is important to
emphasize that the potential may increase as areas are devoted to reforestation,
afforestation and sustainable wood production. On the other hand, the actual scenario
shows a world with high deforestation rates (see Sizer 1999); deforestation itself has
proven to be the most important source of anthropogenic GHG emissions in the
developing world (see Watson et al. 2000; Sizer 1999).

As shown in Table 1, anthropogenic sources, especially those ones coming from
industrial, energetic and land use activities represent an important input to the increase
of atmospheric GHG concentrations. On the other hand, capturing activities including
both anthropogenic land use change activities and biosphere primary production
counteract to the previous activities by reducing the concentration of GHG in the
atmosphere. According to the IPCC report on LULUCF, gross primary production of
the biosphere is estimated to be 120 Gt C per year (Watson ef al. 2000:34). Some
scientists suggest that, given the actual and future expected trends of forest growth,
these systems could serve as a sink for about half the expected carbon dioxide emissions
from fossil fuel combustion (see DeLucia and Schiesinger 1999).

! This report was formally requested by the VIII session of the Subsidiary Body for Scientific and
Technological Advice (SBSTA) to the Intergovernmental Panel of Climate Change in 1998 and was
presented in the XII session of the SBSTA in Bonn. :
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Table 1. The Global carbon Cycle Numbers

Stocks : GtC GtCO2
1. Atmosphere 760 198,26
2. Saoil 466 121,57
3. Vegetation 2011 524,61
4. Ocean 39000 10173,91
Total 42237 11018,35
Emission flows GtCly GtCO2
5. Respiration of ecosystems - 60 15,65
|6. Fuel and Cement production 63 1,64
7. Land use emissions 1,6 0,42
Total 67,9 17,71
Sequestration flows GtCly GtCO2
8. Vegetation 61,4 16,02
9. Soil Uptake 0,5 0,13
10. Ocean flows . 2,3 0,60
Total 64,2 16,75

Source: calculated based on Watson et al. 2000

The role of forests in the global carbon cycle is important as they represent both sinks«~
(primary production) and sources of emissions (deforestation), or as Brown ez al. (1998:
164) suggest, forests play a double role in the carbon cycle. They conclude
that ’protecting, restoring and improving the management of forests can help slow
climate change’. Furthermore, Olander (2000:9) identifies three main roles of forests in
influencing the Global Carbon Cycle. First, prevention of deforestation projects might
reduce emissions by sources, given the high emissions in third world countries from
land conversién and land degradation; second, enhancing the capturing capacity of
forests through management and reforestation can certainly reduce on a temporary basis
the amount of carbon in the atmosphere; and third, fossil substitution using tree biomass
as bumning fuel. Acknowledging this fact, the LULUCF sector has been included in the
Kyoto Protocol explicitly in articles 3.3 (reforestation, afforestation and deforestation),
3.4 (additional activities) and 3.7 (assigned amounts) related with the accountability and
emissions reduction of industrialized countries.

On the other hand, it is important to take into account the many benefits derived from
the implementation of LULUCF projects in developing countries. Apart from the clear
benefits regarding the atmosphere, these type of projects bring social, environmental
and economic benefits to local communities, such as protecting watersheds, enhancing
biodiversity, providing economic alternatives and preventing land degradation, among
others. It is important to highlight that the resulting social, environmental and economic
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benefits are without a doubt, part of the objectives of the CDM itself, as they represent
inputs to the path to achieving sustainable development.

Notwithstanding the above, there has been a wide and long discussion regarding the
eligibility of projects that would be included under the CDM (which as well is the only
mechanism that allows the participation of developing countries in the Kyoto Protocol).
The discussion has been mainly centered on the difference between reducing emission
projects (such as fossil fuel substitution) and sequestering GHG projects (forestry and
other land use type projects). Arguments against the inclusion of sequestering types of
projects range from legal, scientific, social and technical ones. Brown et a/. summarize
these concerns in: a) unintended negative consequences (such as impacts on social
development, permanence and others); b) project eligibility and measurement (technical
aspects and uncertainties); and c) tracking and certification (monitoring and risk)(1998:

165)

The present paper will-only be focused on a specific issue, which is considered to be
one of the main obstacles for the inclusion of LULUCF projects under the CDM: the
permanence problem. To do so, section two presents an in depth discussion of the
permanence problem in the context of climate change negotiations. The discussion will
be followed by the proposal® of explrmg CERs on section three, which was formally
presented during the XIII SBSTA in Lyon by the Colombian delegation (The Ministry
of the Environment, Colombia 2000). Under the context of expiring CERs, section four
will analyze the market and price implications of non-permanent CERs. Based on some
international market models, this section will discuss which are the implications of a
new CER market and how equilibrium prices for expiring CERs can be forecasted.
Finally, section five discusses some of the implications of the proposal at the project
level including establishing optlmal project lifetimes and land use options for the
project proponent once the project lifetime has expired.

2. The permanence problem

Forestry and generally all LULUCF CDM projects have been questioned on the grounds
that it is very unlikely that they can generate long term benefits as climate change
mitigation options. This obeys to the fact that natural ecosystems, and in this case,
forest ecosystems, are inherently dynamic systems (see Brown ez al. 1998: 171); for this
reason, the carbon storage on forest is vulnerable to be re-emitted into the atmosphere in
the future. Furthermore, carbon stored is under continuous risk during the lifetime of
the project, given the possibility of pests, fire and other natural or anthropogenic causes.

On the other hand, when a forestry project finishes, there is no guarantee that the carbon
will remain stored as biomass for perpetuity. In other words, projects which have a
finite lifetime will not assure that the stock of carbon will remain in the trees, as both
risks of re-emission and the need for land use change, will represent potential emissions.
Both sources of permanence, that is, risk during the lifetime of the project and re-
emission of capture after it, do in fact contravene the ultimate objective of the Climate
Change Convention. Conversely, this fact brings up a key question, which has been
considered as an important issue when the inclusion of forestry projects in the CDM is

% A variant of the proposal was presented by Chomitz 2000.
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studied: For how long should projects be kept in place in order to yield real benefits?
(see Mulongov 1998:19). This question will be addressed in section five.

In contrast, when an energy project reduces a ton of CO2 emissions below a validated
baseline, that ton of CO2 is permanently prevented from ever being emitted into the
atmosphere. Even if the project stops at a certain point in time, the emission reductions
have already occurred and therefore, there is no risk of the re-emission of the amount of
carbon that has already been reduced.

In the context of the Kyoto Protocol, an energy CDM project works as follows:

An Annex I country develops a CDM project in a Non-Annex I country.

The project results in a certified emissions reduction.
- The atmosphere is indifferent on where the reduction took place.

The Annex I country uses the resulting CERs to comply and hence, it is allowed to

emit the same amount of carbon.
5. If the project stops, then the reductions have already taken place and no CERs will

be certified from that point in time and on.

AN

In the case of'a LULUCF CDM project, the case is as follows:

1. An Annex I country develops a forestry project in a Non-Annex I country.

2. The project results in a certified carbon capture.

3. The atmosphere is indifferent on an emission reduction or a capture as they both
will result in the same carbon concentration change on it.

4. The Annex I country uses the resulting CERs to comply and hence, it is allowed to
emit the same amount of carbon.

5. However, in the case of a LULUCEF project, the carbon captured could be released in
the future and consequently increase the carbon concentration in the atmosphere,
while the Annex I emission that was allowed will still remains in the atmosphere.

Some solutions "have been proposed to address this concem. Approaches include

permanent enforcing, credit discounting, specific liability rules, minimum period for

project lifetime, CERs buffers for risk management and others.  Solutions such as

permanently enforcing a carbon capture project have been severely criticized because -
they could threaten the sovereignty of the host country (as there is a need for continuous

monitoring), or even its food security (given that no land use change will be allowed).

Solutions that propose a minimum project lifetime still do not resolve completely the

fact that the stored carbon may eventually be emitted in the future and the problem.of

permanence still remains.
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3. The expiring CERs proposal

3.1 Expiring CERs

The problem of permanence arises as CERs generated from LULUCF CDM projects
were thought to give a permanent license of emission to the acquiring party. Given that
LULUCEF activities are non-permanent, the expiring CERs proposal solves the problem
by establishing a non-permanent license to emit (or a temporary license to emit) to the
party that acquires the associated CERs.

In other words, the expiring CERs proposal establishes a temporary license to emit by
placing an expiration time to the associated CERs generated by a LULUCF project.
Once the CERs have expired, the acquiring party will have to replace the equivalent
amount of CO2 with permanent CERs, new expiring ones or an extra emission

reduction (see figure 1).

It is important to state that if the carbon is released within the project lifetime, the
project proponent is fully liable for the CERs that have been used for compliance.
Therefore the project should include a risk mitigation strategy in order to replace
unexpected emissions with equivalent CERs’. The proposal gives the flexibility to the
project proponent to establish the period of time in which the carbon will remained
stored and consequently, the time in which the land will be under periodical monitoring.

Figure 1
The permanence proposal

AR oot At the end of the project, the
orestry project amount of carbon may be
e oo emitted back into the
‘ amount of carbon T atmosphere
, CER expiry
. date
Forestry Project
. +
Therefore, an accquiring party Therefore, the acquiring party should
is allowed to emit that same replace that emission with a reduction
T /—\ amount into the atmosphere or the acquisition of a new CER
Annex [ party l

? Several mechanisms are available for dealing with the risk of emissions, such as CERs buffers and

insurances.
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The new process would be as follows: (see Graph 1)

An Annex I country develops a forestry project in a Non-Annex I country.

. The project results in a certified carbon capture for a specific period of time.

3. The atmosphere is indifferent on an emission reduction or a temporary capture as
they both result in the same carbon balance.

4. The Annex I country uses the resulting CERs to comply and hence, it is allowed to
emit the same amount of carbon which was stored by the project for a period equal
to the one in which the capture remained stored in the biomass.

5. -Once the lifetime of the project has finished, the land is free from any liability and
the carbon may-be released.

6. From the standing point of the acquiring party, once the licensed period has expired

(that is, the validity period of the generated CERs), the acquiring party should

replace the same amount of CO2 with an equivalent emission reduction or by

acquiring a new CER.

[\ I

In addition, the proposal does not establish a strict relation between the date in which
the CERs are certified and the date when they are use for compliance (or retired to a
cancellation account). In this respect, CERs are fully bankable and can be retired

whenever the acquiring party decides to do so.

This scheme guarantees that the potential future release of the captured carbon will be
secured as the acquiring party will still be liable for the reduction when the CERs expire.
Moreover, as the CERs are certified ex — post and the monitoring of the carbon is made
during the lifetime of the project, it is assured that the validity period of each CER
corresponds to the real time in which the carbon remained sequestered as biomass. The
proposal ensures a permanent reduction in the long run given that in the future, parties
will not only have to comply with new commitments, but also replace the non-
permanent CERs with equivalent emission reductions.

3.2 An example

The above section has identified some terms that would be useful to define before
setting up example:

Lifetime of the project (N): Total amount of years of the project.

CER generation date (t). Year of the project in which the CER was produced (certlﬁed)
Validity period (VP). Amount of years that the CER will be valid for

CER retire date: Date in which an acquiring party used the CER to comply.

Expiring date: Date in which the CERs will have to be replaced. This date is calculated
by adding the validity period to the date in which the CER was retired.

The example will be based on the following assumptions:
- A reforestation project is set up for 25 years

- Each year, the forest will sequester an amount of 100 tons of carbon, from year 1 (at
the end) to year 25 (also at the end).
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- Unless the international reglamentation of the Kyoto Protocol establishes something
different, for the purpose of this exercise, the certification will occur annually and
therefore, the project will yield a total amount of 100 certified CERs of 1 ton of
carbon each at the end of each year.

Graph 1. The proposal process
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The validity period of each CER will depend on the period of time in which the carbon
will remain as standing biomass within the lifetime of the project. This is the same as
saying that the validity period depends on the time that the project proponent assures
that the capture of CO2 will not be released. For the purpose of this example we
assume that the validity period will be based on the difference between the date of
certification and the end of the project according to the following formula:

Validity period (VP)= N-t

Where:

N = lifetime of the project in years
t = the year of the project in which the CERs are certified.

For example a CER, which was generated on year nine will be valid for sixteen years
(25 -9 =16). The flow of CERs for the selected project is stated on Table 2.
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Table 2. CER Budget for the Project

Year Amount of CERs Validity
(Ton of CO2) period (years)
VP=N-t

1 100 24

2 100 23

3 100 , 22

4 100 21

5 100 20

6 100 19

7 100 18

8 100 17
9 100 16
10 100 ‘ 15
11 100 14
12 100 ’ 13
13 100 12
14 100 11
15 100 10
16 100 9

17 100 8

18 100 7

19 100 6
20 100 5
21 100 4
22 100 3

23 100 2
24 100 1

25 100 0

As a result, the project produces a total amount of 2400 CERs of 1 ton each. Because
the validity period of each CER is different, the market price for each will be different
as well. The market price implications will be discussed in the next section. Please do
note that the last vintage of CERs, which is produced at the end of year 25, will have a
validity period of 0 years. The validity period is 0 because after year 25, the project
ends and this last capture has not remained as biomass before the project lifetime
finishes. As will be stated later, this represents an incentive for the project proponent to
extend the lifetime of the project.

Having stated above that there is no strict relation between the date in which CERs were
certified and the date in which they are used for compliance, the next step is to
determine the expiration date of each expiring CER. This process will depend on when
will the CER be retired. The acquirer of the CER may choose when to retire the CER,
according to its needs, and recognizing that he/she will have to replace that CER when
it expires. The expiring date will be determined by the date in which the CERs is
retired (e.g. added to its assigned amount) and the validity period.
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Following this rationale if a CER that has a validity perlod of 5 years*, was retired on
the 5™ of may 2008, then, the expiring date will be the 5® of may 2013 (the date of
retirement plus the validity period). Consequently, in this date, the party shall replace -
the expired CER either with a permanent option (a permanent CER or an equlvalent
internal emission reduction) or a new expiring CER.

4, Valuing time and forecasting the value of expiring CERs: A market approach

The Kyoto Protocol and its flexibility mechanisms can be seen as the establishment of a
tradable emission permits (TEP) market. This market appears with the creation of a
single commodity, based on the carbon units referred in articles 17 (part of assigned
amounts), 6 (emissions reduction units) and 12 (certified emissions reductions) of the
Kyoto Protocol. All these units are fully fungible, tradable and can be used by Annex I
parties to comply with their reduction commitments (see Petsonk et al. 1998). For the
purpose of this paper they will be named “carbon permits” in general.

With the appearance of the commitments of the Kyoto Protocol, the demand for carbon
permits is created. Each country will have two options for compliance: make the
emissions reduction internally or buy carbon permits in the international market. On the
other hand, all the countries, Annex I and Non Annex I, that have low cost emissions
reduction options can offer in the international market carbon permits. This constitutes
the supply of carbon permits in the market. The equilibrium price is determined by the
interaction of the demand and the supply curves, which as well are determined by the
specific marginal costs of reduction in each country (Annex I countries providing both
supply and demand, and Non-annex I providing only the supply).

Given the opportunity for carbon markets with the future ratification of the Kyoto
protocol, there has been a wide range of efforts for modeling prices of carbon permits in
general. Many of the developed models include switches for accounting regulatory
aspects such as supplementarity, the inclusion of forests and others. It is worth to
mention some of the most important studies that have ended in a market model using
the above structure: see Bemnstein et al 1999, Brown et a/. 1999, Edmonds J., M. Scott.
1999. , Ellerman ef al. 1998, Holtsmark 1998, Manne and Richels 1999, Sands ef al.

1999, Van der Mensbrugghe 1998.

With the inclusion of the expiring CERs in the Climate Change scenario, a new type of
carbon permit appears. The new carbon permits have the characteristic of being non-
permanent and therefore will have a different price. It has already been stated that the
present proposal represents a temporary license to emit, and in consequence, parties
interested in acquiring expiring CERs would be in reality buying time or, in other words,
postponing real reductions to a time in which technology will be developed enough to
“make permanent reductions more cost effective.

Parties, as rational economic agents, would only be interested in buying expiring CERs
if it would be cheaper (or more efficient) to do the reductions in the future. The
willingness to pay for expiring CERs could be calculated by the difference between the

* This means that, as calculated in table 2, the CER was generated on the year 20 of the project.
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cost of compliance today and the expectations of the cost of compliance in the future.
Acquiring parties will take a decision according to the following decision rule:

The buyer will be indifferent of buying permanent or temporary CERs if the cost of
compliance today is equal or less to the expected cost of compliance in the future plus
the cost of delaying the compliance (e.g. buying the expiring CERs), or:

PPC =PEC + NPV (EPPC)
Where
PPC is the price for a permanent CER

PEC is the price for an expiring CER
NPV (EPPC) is the net present value of the expected price of a permanent CER in the

future

Therefore, the acquiring party will be willing to pay for an expiring CER no more than:
WTP (EC) =PPC — NPV (EPPC)

Where

WTP (EC) = is to the willingness to pay for an expiring CER

Assuming that the price for compliance will remain constant in time, the new price can
be calculated by subtracting the discounted price for permanent CERs to the actual price
for permanent ones. This can be considered as the worst case scenario, in which
expectations about the future cost for compliance remain constant. Providing that in the

future technology development will make options at a lower cost, expectations about
future cost can rise the price for expiring CERs. The estimation is as follows:

WTP (EC) = PPC — NPV (PPC), or

PPC
A+r)

WTP(EC,) = PPC -
Where,
WTP (ECi) = the willingness to pay for an expiring CER valid for i years

This formula shows that, as costs are delayed into the future, then the net present value
of the expected cost for compliance will decrease, increasing the willingness to pay for
the expiring CER, and consequently raising its price. . In other words, as the validity
period increases the willingness to pay for expiring CERSs rise. Intuitively it can be said
that for a long enough validity period, the willingness to pay expiring CER will be the
same as for a permanent one (which is not the same as saying that the price will be the
same, as marginal cost curves will surely differ).

The interaction of willingness to pay and the marginal cost of delivering an expiring'
CER with a specific validity period will determine its final market price. The above
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context can be used to reformulate the market models, which have already been
developed.

5. Implications at the project level

Now lets analyze the proposal from the standing point of a project proponent. Given
the new context in which forestry projects yield non-temporary CERs, and consequently,
the differential price of the new expiring CERs, the impact on prices will have as well
an impact on the total revenue from single projects. Noting as well that the project
proponent may choose the length in which the project compromises to keep a certain
amount of carbon stored, the act of choosing a specific lifetime for the project is a

critical stage in the project design.

As was seen on the previous section, the longer the period of validity of a given
expiring CER, the higher its market price. On the other hand, extending the lifetime of
the project increases the costs, as there is a need for periodic monitoring, longer
insurance premium, opportunity costs of land and other factors. On the other hand,
longer lifetime of a project will increase the price that is given to the generated CERs.
Under these circumstances, there is a need to establish an optimal length for the project.
The project proponent might choose to study the establishment of the optimal period by
applying optimal control theory, given a production a cost functions and the respective

restrictions.

Assuming that revenue from the project will only accrue to the selling of expiring CERs,
the project proponent can find the optimal lifetime of the project based on the revenue
from selling CERs with different prices and on the costs of producing them. In
mathematical terms, the following formula describes the net revenue function, which

will be maximized to increase profits:

st. CERi<F()*K

Where

NR = Net revenue from the project

CERi = The amount of CERs certified at time i

Pi = The price for the CERs certified at time i, according to the given validity period
(N-t). Piis a price function Pi = G(N-i)

r = the interest rate

Cf = Fixed cost incurred at time 0

Cmi = Cost of monitoring, insurance etc, incurred annually

Cv = variable cost of maintenance of the project

F(.) = biomass production function of the selected species for all the project area.
K = The amount of carbon per unit of biomass

G(j) = Market price of expiring CERs of validity period j.
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The left part of the equation refers to the revenues from selling the CERs, noting that
each one will have a different price according to its validity period. The right side of
the equation includes the cost function, considering both fixed and variable costs and
which are determined by the lifetime of the project. These costs can be seen as
abatement costs or, in this case, sequestration costs (see Holtsmark 1998). The
maximizing function will lead the project proponent to choose the optimal lifetime of
the project as well as the optimal amount of CERs to be certified. The analysis will
result in the maximum net revenue (see Halsnaes ez al. 1999:18).

Intuitively the expiring CERs proposal creates an incentive for extending the typical
lifetime of the project (e.g. before the forest reaches maturity) because the project
proponent will be interested in increasing the price of the vintage of CERs that is
produced when the biomass production function reaches a maximum”.

The conditions for maximizing the net revenue function will be specific for each type of
project. The CER production function will be based on the specific growth function of
a given type of forest or forest plantation and will also depend on the sowing conditions
and inputs to the process (nutrients, soil, water availability, etc.). On the other hand, the
cost function will also depend on the prices of the mentioned inputs, the opportunity
cost of land, labor and technology, etc.

Before finishing the present paper, it is worth mentioning what happens to a specific
project after the lifetime has finished. There are two primary options for the project
proponent to decide what to do with the land; the first one is to extend the lifetime of
the project and the second one is to stop the project.

The decision of extending the lifetime of the project has only sense if the project
proponent wants to extend the validity period of the CERs that are generated in the last
years, now that only those ones who will be generated after the extension, will be
benefited. In this case, the analysis of extension will be very similar to the analysis of
finding an optimal time for the project. The project proponent will focus on the
opportunity cost of land, on the amount of carbon that will be captured each year®, the
costs of extending the project and the benefits derived from the extra price (premium)
that the owner will get for each CER that extends its validity period.

If the owner decides to stop the project, then, the land will be released from liability,
and ‘any emission caused by deforestation is compensated, as the responsibility of the
permanent reduction lies on the acquiring party. As the land is free from liability, the
owner of the land might choose to change its use or leave the land as it is. The last
option is important to be considered, as there are many projects which, apart from
generating economic benefits in terms of CERs, they also generate social and
environmental benefits. In fact, there might be the case that a great amount of

> Typically, the biomass production function is of a logistic type where in the first years the amount of
biomass stored is small. The function reaches a maximum at the middle point between the initial date and
the time in which the forest reaches maturity. From this point and on, the forest will grow at a decreasing
rate until it stabilizes. ‘
® It is important to remember again the logistic growth curve of forests. At the end of the project, the
sequestration might have became zero and therefore there might be no CER generation. The project
proponent might also choose to account for new pools, providing reglamentation of the Kyoto Protocol
allows him/her to do so.
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restoration and sustainable wood production projects that became viable due to the CER
benefits. In this case, planted forests will remain, as they will generate a continuous
flow of environmental, social and even economic benefits into the population.

Another important option with the land is that, providing regulation of the CDM allows
it, the project proponent might choose to formulate a new forestry project in the land. It
is important to note that a single area of land could be used through time to implement a
continuous set of CDM projects that can assure a long-term reduction alternative. The
CERs generated from the different project on the same land will still be temporary and
will have to be replaced on the calculated expiring date. From the standing point of the
atmosphere, this creates extra benefits as a great amount of carbon has the potential to
remain for a longer period of time out from the atmosphere as wood products. These

benefits will not be accounted for.

6. Conclusions

In this paper we have analyzed in some detail the expiring CER proposal that deals with
the concerns of permanence of the LULUCF projects in the Clean Development
Mechanism. The proposal is based on a liability scheme that transfers the non-
permanence characteristic of a forestry project to the permits or allowances it generates.
The result is a temporary license that offset the future releases from non-permanent
projects. The proposal includes a rigorous liability scheme in which both the project
proponent and the acquiring party have a shared but differentiated responsibility of the
stored carbon. The project proponent will be responsible and liable for the capture
and/or emissions of the capture during the lifetime of the project, assuring a net
environmental benefit. The acquiring party will be responsible for a permanent benefit,
as it is represented by the replacement of an expiring CER.

In the short run, the proposal facilitates compliance as it makes cost-effective options
available in the market. Furthermore, the many benefits derived from LULUCF
projects in developing countries are also important to be taken into account, as
LULUCEF represent an alternative for ecosystem restoration, watershed protection, labor
and others. In the long run, the proposal is compatible with the idea of real reductions
as it clearly states the liability of these reductions to the acquiring parties. In the long
run it also gives some time for technology to develop at a level in which new options
become cost-effective. As a result, the proposal of the expiring CERs deals with the
concern of permanence while at the same it might help to achieve article 12 objectives
and ease the path to the ultimate objective of the Climate Change Convention.

Secondly, we analyzed the effects of the proposal in the carbon permit market.
Understanding the proposal as a temporary license to emit, a new carbon market
commodity appears, concluding that this non-permanent carbon permits will have a
differentiated price that will depend mainly in the difference between the present cost
for compliance and the expected cost of compliance in the future. Because a temporary
license to emit implies a postponement of compliance cost, the price of the expiring
CERs will increase according to the validity period. Economic agents will definitively
be interested in postponing costs due both to opportumty cost of money and expected
future costs of compliance to be lower.
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The third analysis was centered on the implications of the expiring CERs proposal at the
project level. Given that there is a differentiated price of the CERs according to the
validity period, the impact on the net revenue of the project is clear. Noting that the
validity period depends on the length of the project, there is an incentive for project
proponents to extend the lifetime of single projects. This reveals an important question
on which is the best length of time for the project. The paper analyzed the general
context and opened a new path to understand the ways to maximize profits. Optimal
control theory can be understood as an important tool for answering this question.

Finally, the paper identified some of the incentives for extending the lifetime of the
project and the resulting collateral benefits from this extension. In the context of the
Climate Change Convention, long-term benefits are a priority of the projects. Forestry
projects offer a wide range of options and incentives for extending lifetime of projects
or keeping forests standing or implementing a subsequent series of CDM projects on a
single area of land.

The expiring CER proposal can make viable the use of forests for climate change
mitigation, as it represents a neutral alternative from the standing point of the
atmosphere. It is also important to take into account that value, which is added to
forests as the GHG capturing service, is acknowledged. Furthermore, making viable
forests under the CDM brings economic alternatives to communities throughout the

developing world.

The paper has identified and opened new directions and needs for research, that can be
addressed in the future. The authors expect that the proposal will be further developed
in order to be fully compatible and be part of the reglamentation of the Kyoto Protocol.
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e The permanence problem appears as nc

permanent projects were thought to give
permanent licenses to emit.

¢ The problem can be solved by giving a t
license to emit to acquiring parties.

® The expiring CERs proposal is a liability

in which project proponent and acquirin

‘share a differentiated responsibility on t
capture




Conclusions (2)

]

e Parties interested in buying expiring CEI
interested in buying time, or, postponing
commitments. This postponement coulc
environmental effect.

e The expiring CERs proposal mcludes ar
market commodity.

¢ The willingness to pay will depend on
expectancies about the future and the \'t
periad of the license.

e At the project level, there Is a need to an
-optimal lifetime of the project




- Conclusions (3)

]

e The proposal incentives longer projects

term

capture as subsequent projects ar:

implemented.
e The proposal is compatible with Kyoto ¢

and i

t could help reforestation and ecos

regeneration projects to become viable
benefits on a long-term basis.
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