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Introduction

Under the terms of the Kyoto Protocol, industrialised countries can partly offset their greenhouse gas emissions by investing in emission-reducing projects in developing countries through a market mechanism called the Clean Development Mechanism. 

One type of eligible project involves planting trees since trees absorb carbon dioxide, the main greenhouse gas. Within the tree, carbon dioxide is converted to and stored as carbon. 
There are strict international rules that govern these projects. They limit the types of eligible tree-planting projects to those that involve reforestation and afforestation. These reforestation and afforestation projects are often referred to as carbon sink projects.
The Questions & Answers that appear below provide a basic introduction to forestry projects and the Clean Development Mechanism. 
Note: Definitions for the words that appear in colour and are italised appear in Glossaries on pages 4 & 9.
Section A
Climate Change and the International Framework
A1.
What is climate change?

The world’s climate is always changing. However, scientists now believe that the climate is changing faster than ever. This rapid change is caused by human actions including burning of fossil fuels and deforestation.
In addition to climate change, you also read about global warming, the enhanced greenhouse effect and greenhouse gases. Global warming is caused by an enhanced greenhouse effect that, in turn, is the result of an increase in greenhouse gas emissions.
A2.
What are greenhouse gases?

The six greenhouse gases covered by the international convention on climate change are:

Carbon dioxide (CO2)

Methane (CH4)

Nitrous oxide (N2O)

Hydrofluorocarbons (HFCs)

Perfluorocarbons (PFCs)

Sulphur hexafluoride (SF6)

Each of these gases has a different effect on climate change. Although methane
(CH4), for example, is a very powerful greenhouse gas (a small amount causes a large change), carbon dioxide is the most abundant greenhouse gas (50 percent of all greenhouse gas emissions are carbon dioxide). 

The unit used to describe all these greenhouse gases is CO2e. The “e” stands for “equivalent.” Under international climate change rules the impact for all greenhouse gases is converted to an amount “equivalent” to that of carbon dioxide.
A3.
How is climate change managed internationally?

The United Nations Framework Convention on Climate Change (UNFCCC) – 1992
The first international climate change agreement was established in 1992 at the Earth Summit in Rio de Janeiro, Brazil. Called the United Nations Framework Convention on Climate Change (UNFCCC), it committed industrialised countries (Annex 1 countries) to reduce their greenhouse gases emissions to 1990 levels by the year 2000. It allowed industrialised countries to invest in emission-reducing projects in developing countries as a cost effective way to combat climate change. 
Developing countries also signed the United Nations Framework Convention on Climate Change, however, they were not asked to meet greenhouse gas emission reduction targets.
The Kyoto Protocol – 1997

Recognising that industrialised countries were unlikely to meet their emission reduction targets set out at the Earth Summit, a new agreement was negotiated in Kyoto, Japan in 1997. Called the Kyoto Protocol, industrialized countries that signed it agreed to reduce their greenhouse gas emissions to a level below their 1990 emissions level. But it allowed them until the period 2008 and 2012 to attain their targets. Industrialized countries have different targets, but on average they agreed to reduce their greenhouse gas emissions to 5.2 percent below their 1990 level by the period 2008 to 2012. These five years have come to be known as the first commitment period. 

The Kyoto Protocol officially took effect in February, 2005, even though the United States did not ratify it.
Only industrialised countries (Annex 1 countries) have emission reduction targets under the Kyoto Protocol during the first commitment period (2008 to 2012). Furthermore, while the Kyoto Protocol states that Annex 1 countries must achieve most of their emission reductions within their national borders, it allows Annex 1 countries to invest in emission-reducing projects in other industrialised countries and in developing countries.

The three mechanisms that allow this activity include: Joint Implementation, the Clean Development Mechanism and Emissions Trading. 

A4.
What is the Clean Development Mechanism?

Under Article 12 of the Kyoto Protocol, Annex 1 countries (industrialised countries included in Annex B of the Kyoto Protocol) are able to invest in activities that reduce greenhouse gas emissions and take place in developing countries. Under the Clean Development Mechanism, companies or other entities in Annex 1 countries can purchase Certified Emission Reductions (CERs).

The CERs generated by such projects can be used by industrialised countries to help meet their emissions targets under the Kyoto Protocol. Such projects should also assist the developing country that hosts the project achieve sustainable development.
The CDM is administered by the United Nations.

A CDM project might involve, for example, a rural electrification project using solar panels or the installation of more energy efficient boilers. It may also involve afforestation or reforestation.
A5.
How do developing countries participate in the Clean Development Mechanism?
To participate in the Clean Development Mechanism, developing countries must establish a Designated National Authority (DNA). The DNA decides if proposed projects are acceptable to the host country. One of the aims of the Clean Development Mechanism is to enhance sustainable development in the host country. The DNA in each developing country determines what sustainable development entails in their country. 
A6.
What organization manages the Clean Development Mechanism?

The Clean Development Mechanism Executive Board supervises the Clean Development Mechanism under the authority of the United Nations. It develops and maintains the rules that govern the Clean Development Mechanism. It also registers CDM projects as well as the sale and trade of Certified Emission Reductions.
For more information on the Clean Development Mechanism, the Kyoto Protocol and the United Nations Framework Convention on Climate Change visit: http://unfccc.int.
Section B
Forestry and the Clean Development Mechanism

B1.
What is the relationship between forests and climate change?

Carbon dioxide is the most abundant greenhouse gas in the atmosphere. It enters green vegetation where it may be stored as carbon or where it may combine with water to produce sugar and oxygen (photosynthesis). About half a tree’s mass is carbon, so forests are large reservoirs of carbon. Because growing forests store more carbon than they emit, they are referred to as carbon sinks. 

When trees die, they rot. This process releases the carbon stored in rotting trees to the atmosphere as carbon dioxide, thereby contributing to climate change. The same happens to most of the carbon if the trees are harvested.
Rates of carbon sequestration vary from 1 to 10 tonnes of carbon per hectare of forest per year. 

Trees sequester carbon (accumulate and store it) at different rates depending upon location, species, age, site conditions and forest management. Fast growing young forests sequester more carbon than old ones. Favourable growing conditions, such as a tropical climate, also speed carbon sequestration.

Tropical tree plantations with a thinning and harvesting regime sequester vast amounts of carbon during the first few decades after planing. As a forest matures this process levels off until a mature forest reaches equilibrium. At this stage, the carbon lost to the atmosphere as old trees die is balanced by the rate of absorption of growth amongst young trees. Mature forests are important because they store large quantities of carbon, thereby preventing it from being released to the 
atmosphere where it contributes to climate change.

B2.
What is the Clean Development Mechanism?

Under the Kyoto Protocol, the Clean Development Mechanism (CDM) allows industrialised countries (Annex 1 countries) to invest in projects that reduce emissions in developing countries (non-Annex I) in return for Certified Emission Reductions (CERs). The CERs generated by such projects can be used by industrialised countries to help meet their emissions targets under the Kyoto Protocol. Such projects should also assist the developing country that hosts the project achieve sustainable development.
The CDM is administered by the United Nations.

A CDM project might involve, for example, a rural electrification project using solar panels or the installation of more energy efficient boilers. It may also involve afforestation or reforestation.
B3.
What types of forestry projects are allowed under the Clean Development Mechanism?

Stringent rules govern the type of forestry projects that qualify under the rules of the Clean Development Mechanism. Only afforestation (trees planted on land not previously forested) and reforestation (trees planted on previously forested land) projects can generate Certified Emission Reductions (CERs). Furthermore, the CERs from afforestation and reforestation projects are classified as temporary (tCERS) because of the risk that the carbon stored in trees may be lost to the atmosphere through fire, disease or harvesting. To qualify, afforestation and reforestation projects must contribute to the host country’s sustainable development, conserve biodiversity and use natural resources sustainably.

B4.
What kinds of forestry projects make the best projects under the Clean Development Mechanism?
The Clean Development Mechanism (CDM) requires that a project contribute to the sustainable development of the host country. Therefore, the best projects combine agroforestry, sustainable harvesting or other sustainable activities with the generation and sale of Certified Emission Reductions under the CDM.

Projects that have significant negative environmental or social impacts are not eligible. As a result, even though large-scale monocultures of exotic fast-growing trees may have economic advantages, they will likely be rejected under CDM rules.

The choice of tree species must balance considerations such as availability of plant material, growth potential, implementation costs, market demand for timber, conservation of biodiversity and sustainability of the forestry system.

An example of an afforestation or reforestation project may involve the following:

A variety of indigenous tree species are planted on a parcel of land that has not been forested since 31 December 1989.

The land surrounds a protected national park and provides a buffer between the park and communities.

Some of the trees can be sustainably harvested for timber while others may yield fruit, nuts or other agriculture products.

Non-timber products such as mushrooms, medicinal plants, coffee or beans may be grown in conjunction with the forest.

Some trees may be left to grow and mature and sequester carbon.

In this situation, income may be derived from timber, agroforestry, non-timber products and temporary Certified Emission Reductions.

B5.
What are the main criteria governing forestry projects under the Clean Development Mechanism?
To generate temporary Certified Emission Reductions that can be sold to industrialised countries (Annex 1 countries) under the Clean Development Mechanism, forestry projects must meet participation criteria and technical standards.

Participation criteria:

· The host country in which the project is located must have ratified the Kyoto Protocol.

· The host country must have established a Designated National Authority. (See A5, page 4.)

· The Designated National Authority must approve the project in writing.

· The land within the project’s boundaries must have been without forest between 31 December 1989 and the start of the project activity.

Technical criteria:

· Project execution must result in sequestration of carbon that would not have occurred in the absence of the project. In other words, it must be additional.
· Project execution must not be a compulsory requirement of local, regional or national laws or regulations.
· Project execution must not result in significant negative impacts to the site or the surrounding landscape with respect to soil, vegetation, natural water reservoirs, wildlife and biodiversity.

· Project execution must lead, to the extent possible, to significant improvements of the socio-economic situation of the direct, local population in or around the project site.
B6.
What are temporary Certified Emission Reductions?

The carbon stored in trees can be inadvertently emitted to the atmosphere as a result of forest fires, insect infestations and disease. As a result, there are concerns about the permanency of the Certified Emission Reductions (CERs) derived from forestry projects. To address the concerns about permanency, CERs derived from forestry projects are classified as temporary Certified Emission Reductions (tCERs). 

tCERs play only a minor role in the overall market when compared with CERs derived from energy efficiency or energy conservation projects. tCERs are currently excluded from the European Emission Trading System.

B7.
Who buys Certified Emission Reductions derived from forestry projects?
There are two markets for temporary Certified Emission Reductions (tCERs): 

1. Companies or other agencies that need to purchase tCERs to comply with the Kyoto Protocol targets specific to the country where they operate. Currently, these buyers purchase tCERs through carbon funds set up by governments or international institutions. For example, the World Bank manages the BioCarbon Fund which purchases tCERs. The transaction between seller and buyer in this case is tightly regulated by agencies within the United Nations.

2. Companies or other agencies that comply voluntarily. In this case, private investors or companies interested in purchasing CERs from forestry projects negotiate directly with companies and/or individuals in developing countries with CERs to sell. In this case, the CERs are called Verified Emission Reductions or VERs.
Currently, the World Bank’s BioCarbon Fund is the largest buyer of CERs and VERs derived from forestry projects through the Clean Development Mechanism. The World Bank in Washington, D.C. administers the BioCarbon Fund. CERs derived from forestry projects are currently excluded from the European Emissions Trading System.

B8.
How do I know how much carbon is sequestered by my forestry project?
As trees grow they remove carbon dioxide from the atmosphere and store some of it as carbon. Up to 50 percent of the dry mass or 25 percent of the wet mass of a tree is carbon. Carbon is also stored in forest soils and in the foliage and woody litter that lies on the forest floor.

To determine how much carbon is stored in your forest, you must estimate:

1. the mass of the trees,

2. the mass of the roots,

3. the mass of the foliage and woody litter that lies on the forest floor and

4. how much carbon is in the soil.

1. To estimate the mass of the trees it is usually necessary to measure the diameters and heights of a number of individual trees and to then multiply this amount by an estimate of the total number of trees in the forest. 
2. To estimate the mass of the roots you multiply the tree biomass by a constant that is specific to a tree species. No measurement is needed.
3. To estimate the mass of the forest litter, samples of this material are collected, dried and weighed.

4. The carbon in the soil is estimated from samples that are analyzed in a laboratory.
You must also determine how the mass of the forest changes over time due to growth and/or decay. This requires that you take repeated measurements over time. 
If your project is only concerned with the carbon sequestered in the above ground portions of the trees, it is only necessary to measure the carbon in the litter, roots and soil if they are emitting carbon dioxide. If you are able to prove the carbon in the litter, roots and soil is increasing, there is no need to make these measurements.

The amount of carbon sequestered by a project depends on a number of factors including site conditions, tree species, climate, forest management and others. Assuming that the forest is well managed, it can absorb 5 to10 tonnes of carbon per hectare per year for a good site, or 2 to 4 tonnes of carbon per hectare per year with less favourable conditions.

B9.
How much money can I make selling Certified Emission Reductions derived from forestry projects?

The amount of money that can be made selling temporary Certified Emission Reductions (tCERs) derived from forestry projects depends upon several factors including:

1. the cost to establish the project

2. the size of the project,
3. growth rates of the trees,

4. the sale of marketable products other than CERs,

5. risks and 

6. market prices. 

Because of concern about the permanency of CERs derived from forestry projects and since they are currently excluded from the European Emissions Trading System, they are selling for US$3 - $4. This is compared with the CERs sold through the European Emission Trading System for US$20 or more (at the end of 2005).

The following tables indicate the revenue that can be derived through the sale of CERs worth US$3, US$4 and $US6 per CER on two different qualities of site. 
Gross benefits per hectare in an area with high production potential
	Year
	Price per tCO2e

	
	3 USD /tCO2e
	4 USD /tCO2e
	6 USD /tCO2e

	5
	165,00
	220,00
	330,00

	10
	330,00
	440,00
	660,00


Gross-benefits per hectare in an area with low production potential
	Year
	Price per tCO2e

	
	3,-- USD /tCO2e
	4,-- USD /tCO2e
	6,-- USD /tCO2e

	5
	79,50
	106,00
	159,00

	10
	168,00
	224,00
	336,00

	15
	171,00
	228,00
	342,00

	20
	94,50
	126,00
	189,00


It is imperative to understand that income derived from the CERs is seldom sufficient to make a forestry project profitable. It is generally necessary to generate income through other sources including the sale of timber, non-timber products or other environmental services.
B10.
What do I have to do to apply? How much work does it take?

To begin the process of applying to register your project, it is best to meet with your country’s Designated National Authority and/or an organisation that promotes the Clean Development Mechanism. A list of the Designated National Authorities can be found at: http://cdm.unfccc.int/DNA.
It is also useful to have read all the questions and answers included in this document.

Before applying to register your project with the UNFCCC, it is worthwhile to consider the following:

· You must have a project idea that meets the requirements as given in the answer to question B4. For a more complete overview of issues that need to be addressed and to develop and register a project, download the checklist from www.joanneum.at/encofor.

· The technical standards for CERs derived from forestry projects are quite demanding. Therefore, it is recommended that you obtain the support of an expert. Your country’s DNA or CDM promotion organisation can probably advise you.

· Unless you can pay to develop the project yourself and market the products later on, you will have to obtain funds from an investor and from parties willing to purchase your carbon credits (and other goods the project may produce).

· Even under ideal conditions it will take at least one year to conceive and develop the project, find buyers for the carbon credits and have the project formally registered.

The UNFCCC has assigned Designated Operational Entities (DOEs) that will submit your project proposal on your behalf. You must have a DOE to register. A list of DOEs can be found at: http://cdm.unfccc.int/DOE/list. The registration procedure requires a more advanced level of understanding of the project cycle. More information can be found on the site of the UNFCCC (http://cdm.unfccc.int) and the site of the ENCOFOR project (www.joanneum.at/encofor). 







































Glossary of Terms


Certified Emission Reduction (CERs) – CERs are a unit of greenhouse gas reductions that has been generated and certified under the provisions of Article 12 of the Kyoto Protocol, the Clean Development Mechanism. One CER represents 1 tonne of carbon dioxide equivalent (1 t CO2e).


Emissions Trading – Emissions trading allows Annex 1 countries (industrialized countries included in Annex B of the Kyoto Protocol) to trade Certified Emission Reductions amongst themselves.


Enhanced Greenhouse Effect - Human activity is contributing to increased amounts of heat-trapping greenhouse gases in the atmosphere. These increased concentrations are "enhancing" the natural greenhouse effect.


Global Warming - Strictly speaking, global warming and global cooling refer to the natural warming and cooling trends that the earth has experienced all through its history. However, the term "global warming" has become a popular term encompassing all aspects of the global warming problem, including the potential climate changes that will be brought about by an increase in global temperatures.


Joint Implementation – Joint Implementation allows Annex 1 countries (industrialized countries included in Annex B of the Kyoto Protocol) to become involved in activities that reduce greenhouse gas emissions in other Annex 1 countries.


Temporary Certified Emission Reduction – Because the carbon stored in plants can be unintentionally lost through fire, insect infestations and disease, or due to harvesting, the carbon storage may not be permanent. As a result, even though afforestation and reforestation projects are able to produce Certified Emission Reductions under the Clean Development Mechanism, these CERs are classified as temporary or tCERs. tCERs are excluded from the European Emissions Trading System and sell for a discounted rate as compared to CERs generated by, for example, energy efficiency or energy conservation projects.








Glossary of Terms


Afforestation and Reforestation – Afforestation refers to the process of planting trees on a site that has not been previously forested. Under the rules of the Clean Development Mechanism, Certified Emission Reductions can only be generated through afforestation and reforestation projects. Furthermore, the project’s boundaries must have been without forest between 31 December 1989 and the start of the project.


Reforestation refers to the process of planting trees on a site that was previously forested. Under rules of the Clean Development Mechanism, the project’s boundaries must have been without forest between 31 December 1989 and the start of the project. 


Certified Emission Reduction (CERs) – CERs are a unit of greenhouse gas reductions that has been generated and certified under the provisions of Article 12 of the Kyoto Protocol, the Clean Development Mechanism. One CER represents 1 tonne of carbon dioxide equivalent (1 t CO2e).


Sequester/Sequestration - The uptake and storage of carbon dioxide by plants.


Sinks – Because trees take up and store (sequester) large volumes of carbon dioxide, forests are described as carbon sinks. Projects that sequester carbon are sometimes referred to as carbon sink projects.


Temporary Certified Emission Reduction – Because the carbon stored in plants can be unintentionally lost through fire, insect infestations and disease, or due to harvesting, the carbon storage may not be permanent. As a result, even though afforestation and reforestation projects are able to produce Certified Emission Reductions under the Clean Development Mechanism, these CERs are classified as temporary or tCERs. tCERs are excluded from the European Emissions Trading System and sell for a discounted rate as compared to CERs generated by, for example, energy efficiency or energy conservation projects.
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