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1)INTRODUCTION 

The United Nations Framework Convention on Climate Change 

Emergence of UNFCCC:  Climate change emerged on the political agenda in the mid-

1980s with the increasing scientific evidence of human interference in the global 

climate system and with growing public concern about the environment.  The 

United Nations Environment Programme (UNEP) and the World Meteorological 

Organizations (WMO) established the Intergovernmental Panel on Climate 

Change (IPCC) to provide policy makers with authoritative scientific information in 

1988. In its first report in 1990, IPCC concluded that the growing accumulation of 

human made green house gases in the atmosphere would "enhance the green-

house effect, resulting in an additional warming of the Earth's surface" by the 

next century, unless measures were adopted to limit emissions. The UN general 

assembly responded to this by launching negotiations to formulate an International 

treaty on global climate protection which resulted in completion of the United 

Nations Framework Convention on Climate Change (UNFCCC) in May 1992. 

 

In 1992, most countries joined the United Nations Framework Convention on 

Climate Change (UNFCCC) to begin considering what could be done to reduce global 

warming and how to cope with whatever temperature increases might result. A 

major accomplishment of the Convention, which is general and flexible in character, 

is that it recognised there was a problem – a significant accomplishment in 1994 

when the UNFCCC was ratified by 189 countries, because at that time less scientific 

evidence was available. The UNFCCC sets an ultimate objective of stabilising 

greenhouse gas emissions “at a level that would prevent dangerous anthropogenic 

(human induced) interference with the climate system”. It states that “such a level 

should be achieved within a time-frame sufficient to allow ecosystems to adapt 

naturally to climate change, to ensure that food production is not threatened, and to 

enable economic development to proceed in a sustainable manner”. Countries that 
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have ratified the UNFCCC – called “Parties to the Convention” – agree to take climate 

change into account in matters such as agriculture, industry, energy, natural 

resources and activities involving sea coasts. They have also agreed to develop 

national programmes to slow climate change on a voluntary basis. The Convention 

places the heaviest burden for halting climate change on industrialised nations 

because they are the source of most past and current greenhouse gas emissions. The 

first step in solving a problem is to know its dimensions. To address this issue, the 

Parties of the “developed nations” and nations with “economies in transition” (called 

Annex I countries because they are listed in the first annex to the Convention) are 

required to report updated inventories of greenhouse gas emissions on a regular 

basis. With a few exceptions, the “base year” for tabulating greenhouse gas 

emissions has been set as 1990. Developing countries (also referred to as non-

Annex I countries) also are encouraged to compile greenhouse gas inventories. The 

UNFCCC is recognised as a “framework” document 

– that is, something to be amended or augmented over time so that efforts to deal 

with global warming and climate change can be focused and made more effective. 

The first addition to the Convention, the Kyoto Protocol, which contains more 

powerful (and legally binding) measures, was adopted in 1997.  

 

The Kyoto Protocol 

Under the UNFCCC, Parties agreed to annual meetings called Conferences of the 

Parties (COP). At the Third COP in Kyoto, Japan, in 1997, a protocol was agreed that 

set greenhouse gas emission reduction targets for industrialised countries and 

countries with economies in transition. Annex I countries committed to reducing 

their emissions by an average of 5 percent below 1990 levels in the period 2008-

2012. The Kyoto Protocol came into force on the 16 February 2005. To date, 163 

states have ratified (or acceded to) the Kyoto Protocol, including 35 Annex I 

countries (whose emissions represent 61.6 percent of total Annex I Party 

emissions). Three market-based “flexible mechanisms” were included under the 

Kyoto Protocol to help reduce the cost of implementation. These mechanisms allow 
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industrialised countries to reduce emissions outside their national boundaries and 

to count these reductions towards their national target.  

 

The mechanisms are: 

• International Emissions Trading (Article 17), which allows Annex I Parties to trade 

part of their assigned cap; 

• Joint Implementation (Article 6), which functions at the sub-national level so that 

project activities can be sponsored and implemented in one Annex I country to meet 

reduction requirements in a second Annex I country; and 

• The Clean Development Mechanism (Article 12), which allows the sponsorship and 

implementation of project activities in non-Annex I Parties 

 

CLEAN DEVELOPMENT MECHANISM (CDM) – OBJECTIVE, RATIONALE 

AND SCOPE 

The Clean Development Mechanism (CDM) was instituted in 2001, under the Kyoto 

Protocol to enable developed countries to meet their Green House Gas (GHG) 

reduction targets at lower cost through project in developing countries.  

It is designed as an element of the sustainable development strategy allowing 

industrialized countries investing in "clean" projects in developing countries also to 

gain emission credits. These credits are given in the form of certified emission 

reductions (CERs) which, like all the other Kyoto accounting units, are 

expressed in tons of carbon dioxide equivalent. The financing country can use 

these units to offset its own emissions of greenhouse gases during a given period, or 

sell them to another country. It can also bank them for use during a subsequent 

period. Since these investments are viewed in a positive light they also add to the 

reputations of project developers and investors. At the same time the recipient 

country gains from an increase in investment - which may be from private or public 

sources in sustainable development.  

 

The CDM is meant to work bottom up- to proceed from individual proposals to 
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approval by donor and recipient governments to the allocation of "Certified 

Emission Reduction" (CER) credits. In other words a CDM project has to follow a 

definite CDM Project Cycle. The CDM is supervised by Executive Board which 

comprises 10 members, elected by the Conference of Parties (COP).  All projects 

must result in a net GHG reduction .As defined by CDM Executive Board; there are 

15 sectoral scopes under CDM.  CDM projects beginning after January 1, 2000, are 

eligible to earn certified emission reductions (CERs), but the modalities and 

procedures of the CDM may be too complex for some participants to fully exploit the 

opportunities in both the demand and the supply portion of their activities. 
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2) Objective 

Forests provide habitat for millions of species, produce a large proportion of the 

world’s supply of fresh water, and are crucial in the global carbon cycle and 

therefore in regulating the global climate. It is very necessary to rehabilitate 

degraded forest lands, not only to increase the benefits that such lands provide to 

local communities but also to help maintain a sustainable supply of forest goods and 

services. Forestry has been a contentious topic in Climate Change mitigation from 

the day one of the Protocol.  A great deal of work is to identify opportunities for AR-

CDM, particularly in the rehabilitation of degraded  forest lands. However, given 

weaknesses in the institutional and legal arrangements for AR-CDM, it is not 

surprising that progress in it has so far been minimal in many countries. The CDM 

project cycle is very demanding on project developers, involving project design and 

development, validation, registration, monitoring, verification and certification, and 

the issuance of carbon credits. It also poses challenges in the development and use 

of methodologies to define baselines, monitoring and additionality. 

Forests and Climate Change 

Forestry sector focus of attention next to energy sector only because: 

• Forests play critical role in global carbon cycle 

• Key source of CO2 emissions 

• Provide large mitigation opportunities 

 

Role of Forestry Sector in Climate Change 

• Forests both sources and sinks of carbon 

• Forests contribute about 17.4% of global CO2 emissions 

• Forests provide large and (relatively low cost?) mitigation opportunities 

• Provide other ecosystem goods and services to the communities to adapt to    

   Climate change 
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The focus of this project report is Afforestation and Reforestation – the sole 

eligible land use, land-use change and forestry (LULUCF) activity under the 

current phase of the CDM. 

  

3) Land Use, Land-Use Change and Forestry Projects 

LULUCF projects form a special category under the Kyoto Protocol, as growing trees 

lead to the sequestration of CO2 rather than the avoidance of greenhouse gas 

emissions. Trees can also be cut down at any time, potentially releasing the stored 

carbon – that is, the carbon stored is not necessarily permanent. (With energy, by 

contrast, once an emission has been avoided it is effectively permanent.) In the 

context of the CDM, LULUCF projects have an added value. Trees can be grown in 

most areas of the world, providing benefit to the poorest people in the poorest 

areas. Potential energy project locations are more limited, which partially accounts 

for why less than three percent of the registered CDM projects (as of March 2006) 

are located in Africa. LULUCF projects also tend to have a large number of “co 

benefits”, such as erosion prevention, watershed protection, enhanced 

biodiversity, provision of forest resources for local people, and many more. 

There are cases where LULUCF projects can encompass emissions avoidance – such 

as the avoidance of deforestation, reduction in fire risks or changes in forest 

harvesting (for example, changing from conventional logging to reduced impact 

logging). However, it was determined at the Seventh COP (COP-72) in Marrakesh, 

Morocco, in 2001, that, at least for the first commitment period, LULUCF projects 

under the CDM should be limited to afforestation and reforestation. 

 

Afforestation: It is the direct human induced conversion of land that has not been 

forested for a period of at least 50 years to forested land through planting, seeding 

and / or the human-induced promotion of natural seed sources. 

 

Reforestation: It is the direct human induced conversion of non-forested land to 

forested land through planting, seeding and / or the human-induced promotion of 
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natural seed sources, on land that was forested but that has been converted to non-

forested land. For the first commitment period, reforestation activities will be 

limited to reforestation occurring on those lands that did not contain forest on 31 

December 1989. 

There are some pictures below to understand the definitions of afforestation 

and reforestation project activities and definition of “forest”. 

 

Left: Picture showing the difference between pre-project land requirements for 

afforestation (top) and reforestation (bottom); red lines depict barren land, green lines 

depict forest. Right: Picture showing differences of canopy cover of tree vegetation.   

 

Under CDM regulations, afforestation and reforestation are practically treated in the 

same way. At COP-7, it was decided LULUCF projects could not represent more than 

one percent of the assigned emissions amount of any country for each of the five 

years of the first commitment period (2008-2012), to a total of 137 million tons 

CO2-equivalent (t CO2-e) per year. To put the size of allowable CDM offsets in 

perspective, 137 million t CO2-e per year is equivalent to 4,500 afforestation / 

reforestation projects with an average area of 3,000 hectares and a mean annual 

sequestration of 10 t CO2-e per hectare per year. 
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4) Relevant Afforestation and Reforestation Activities under the CDM 

Despite the limitations to afforestation and reforestation, LULUCF project activities 

can still be relatively diverse and cover activities such as: 

• Native forest restoration; 

• Timber plantations; 

• Agroforests/multi purpose trees; and 

• Recuperation of barren areas. 

  Afforestation and reforestation activities can also be paired with energy projects . 

 

 
 
 
 

Afforestation and Reforestation CDM Project Rules and Conditions 

CDM projects must result in carbon credits that are effectively permanent, in 

addition to business as usual, and will not lead to carbon losses outside the project 

boundaries.    

Approach for addressing non-permanence: During the negotiations leading up to 

the Kyoto Protocol and subsequently, there was considerable concern that credits 

issued for carbon sequestration would be subject to a risk of re emission due to 

either human action or natural events such as wildfires. This was called the 

permanence risk and is unique to LULUCF projects under the Protocol. The danger is 

that CO2 removed from the atmosphere by trees will be re-released if the trees are 

cut down or fall in severe storms, or are burned by humans or in wildfires. To solve 

this concern, the Parties agreed at the Ninth COP (COP-9) that credits arising from 

afforestation/reforestation projects under the CDM should only be temporary. 

Although the credits are temporary, it was determined that they could be re-issued 

or renewed (every five years) after an independent verification deems that 

sufficient carbon is still sequestered within a project to account for all the credits 

issued. Credit for CDM projects is given in the form of CERs. There are two forms of 

CERs: temporary (tCERs) and long-term (lCERs). Both types of credits basically 

view carbon sequestration as providing an ecosystem service that can be rented or 
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leased over different time periods. They are defined as follows:  A “tCER is a CER 

issued for an afforestation or reforestation project activity under the CDM, which 

expires at the end of the commitment period following the one during which it was 

issued”. For example, a tCER issued at some point in the commitment period 2013-

2017 would expire at the end of the next commitment period, 2022. At this time, the 

tCER can be reissued (if verification has occurred) either to the same Annex I buyer 

or another buyer. The Annex I buyer must replace the expired tCER with either a 

tCER or with a credit from another mechanism. At the end of the crediting period, all 

tCERs expire.  An “lCER is a CER issued for an afforestation or reforestation 

project activity under the CDM, which expires at the end of the crediting period of 

the afforestation or reforestation project activity under the CDM for which it was 

issued”. It is theoretically good for up to 20 to 30 years. lCERs must be replaced as 

soon as verification shows that the carbon stock has decreased, or if no verification 

has occurred for a period of five years. At the end of the crediting period, all lCERs 

expire. L CERs have variable expiration periods – for example, an lCER sold in year 

five of a 30-year project will have duration of 25 years, while an lCER sold in year 10 

of a 30- year project will have duration of 20 years.   
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5) Leakage:  Although projects will most likely successfully sequester carbon 

within the project area, some projects may alter activities or behaviours elsewhere. 

These activities may lead to reduced sequestration or increased emissions outside 

the project boundary, thus negating a portion of the benefits of the project. This is 

called leakage.   Two types of leakage are generally recognised: that caused by 

activity shifting and that caused by market effects. A simple example of leakage from 

activity shifting is a project that reforests poor-quality grazing land, but leads 

owners of the displaced livestock to clear land outside the project boundaries to 

establish new pastures. An example of leakage caused by market effects is a project 

that reforests large tracts of productive beef cattle grazing land. The reduction in 

supply of beef signals the market, causing prices to increase, and land is cleared 

elsewhere for producing more beef.    Most projects under the CDM are unlikely to 

cause leakage from market effects. Activities that might result in leakage vary with 

the type of projects ; both LULUCF and non-LULUCF projects are subject to leakage. 

Leakage can often be minimised by good project design – for example, by including 

improved pasture management around a new forest so that displaced livestock can 

be accommodated without further clearing. 

 

 6) Baseline 

Afforestation/reforestation CDM projects enhance greenhouse gas removals in one 

country to permit an equivalent quantity of greenhouse gas emissions in another 

country, without changing the global emission balance. Technically, the CDM is a 

baseline-and-credit trade mechanism, not a cap-and-trade mechanism. Therefore, 

enhancements of removals by afforestation/reforestation projects must create real, 

measurable and long-term benefits related to the mitigation of climate change 

(Kyoto Protocol, Article 12.5b), and must be additional to any that would occur in 

the absence of the certified project activity (Article 12.5c). The in-the-absence 

scenario is also referred to as the baseline or ‘business-as-usual’ scenario. The 

purpose of baseline analysis is to provide a transparent picture of what would 

have happened in the absence of the proposed project.  A baseline scenario must 
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be derived using a baseline methodology approved by the CDM Executive Board. 

The scenario should be established in a transparent and conservative manner 

regarding the choices of approaches and assumptions. Every single project should 

define its own baseline.  In summary, the baseline must be the most likely course of 

action and development over time, in the absence of CDM financing. As an example, 

the project scenario for most afforestation/ reforestation projects will be planting 

and maintaining trees that grow into forest. The baseline may be the low carbon 

stocks present in croplands or grazing lands, each of which will be constant through 

time. Equally, however, the baseline could be the abandonment of the land and 

subsequent natural regeneration of trees. In this case, the additional carbon 

removed from the atmosphere is equal to the difference between naturally 

regenerating and planted trees. The figure below shows the time-path of carbon 

stocks in the project and the baseline scenarios. 
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7) Additionality: 

The CDM is a carbon-neutral process. It allows an Annex I country and a non Annex I 

country to co-operate on carrying out a project in the non-Annex I country that will 

sequester carbon (or reduce emissions). CERs are created through this project and 

transferred to the Annex I country, which is now able to emit an equivalent number 

of units of carbon while meeting its targets. Thus, the atmospheric concentration of 

greenhouse gases remains unchanged as a result of the transaction. The Annex I 

country is assisted in meeting its commitments cost effectively and, in well-designed 

projects, the non-Annex I country benefits in meeting its sustainable development 

goals. If a potential project that sequesters carbon (or reduces emissions) would 

have taken place without the CDM transaction, then the emission reductions are not 

additional and the greenhouse gases in the atmosphere would increase as a result of 

the transfer of CERs.  For example, if an area would have been reforested either 

through deliberate management action or natural processes, irrespective of the CDM 

transaction, then if the CDM transaction was erroneously allowed to take place the 

Annex I country would emit more greenhouse gases and the atmosphere will have a 

higher level of greenhouse gases than it would have without the transaction. The 

purpose of the additionality clause in Article 12 of the Kyoto Protocol is to prevent 

this from occurring. Some confusion has arisen because the definition of 

additionality, as agreed to, does not fully capture the core concepts. The definition 

agreed to at the Ninth COP (COP- 9) in 2003 is: “The proposed afforestation or 

reforestation project activity under the CDM is additional if the actual net 

greenhouse gas removals by sinks are increased above the sum of the changes 

in carbon stocks in the carbon pools within the project boundary that would 

have occurred in the absence of the registered CDM afforestation or 

reforestation project activity…”, which focuses more on identifying the additional 

component than on the project eligibility. It must be clear that additionality is not 

the difference between the baseline and project greenhouse gas emissions. Further 

guidance from the CDM Executive Board, and the recommended steps in dealing 

with additionality and baselines, is outlined in Part II, including an additionality test 
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devised by the Executive Board. The essential question that must be asked of each 

project is: What quantity of carbon is being sequestered as a direct result of the CDM 

transaction, in anticipation of selling carbon offsets? Only this quantity of CERs can be 

issued. This test applies equally to LULUCF and non-LULUCF projects. 

 

8) Land eligibility: 

There are two aspects of land eligibility that must be fulfilled by 

afforestation/reforestation projects. 

The 31 December 1989 Rule In practice, no distinction is made under the CDM 

between afforestation and reforestation. Therefore, the criterion that all projects 

must meet is that no land meeting the national definition of forest be present within 

the project boundaries between 31 December 1989 and the start of the project 

activity. In other words, land that is eligible for afforestation/ reforestation 

CDM should have been: (a) non-forest on 31 December 1989; and (b) non-

forest at the time of start of project activity. For the purposes of 

afforestation/reforestation, non-forest would be any area that does not meet the 

national definition of forest as communicated by the host party to the CDM 

Executive Board. The reason for this requirement was the fear that the CDM would 

create an incentive for land owners to cut down trees in order to make land eligible 

for credits that would arise if they replanted the land with trees. Proof that land was 

non-forest can be provided in the form of aerial photographs or satellite imagery 

from 1989 or before, or official government documentation confirming absence of 

forests. Where proof of these types does not exist, then multiple independent, 

officially witnessed statements by local community members can suffice. Evidence 

of the continued absence of forest since 1989 will also be needed and can take 

similar forms. 

Definitions of forest: 

The decision of what constitutes a forest has implications for which lands are 

available for afforestation/reforestation activities. National presiding authorities in 

non-Annex I countries, known as Designated National Authorities (DNAs), have been 
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given the role of deciding for their country where to lay the thresholds from the 

available range determined at COP-9, namely: 

• Minimum tree crown cover value between 10 and 

   30 percent 

• Minimum land area value between 0.05 and 1 hectare 

• Minimum tree height value between 2 and 5 metres 

The following are examples of the implications of forest definitions: 

• A high crown cover definition may exclude agroforests projects, but a low 

definition may make it difficult   to include degraded areas with sparse tree cover in 

the baseline. 

• A high value for minimum land area encourages areas with real environmental and 

biodiversity benefits, but excludes typical community forests and agroforests 

around dwellings. 

• A high tree height value may allow fruit trees as a baseline for reforestation, but 

could exclude agroforests or other low stature trees in the project scenario. 

 

Added value to projects: 

For projects seeking to have a greater positive socio-economic and environmental 

impact, it is possible to register with one or more programmes that will give 

certification if criteria are met. Two notable programmes exist – the CDM Gold 

Standard (www.cdmgoldstandard.org) and the Climate, Community and 

Biodiversity (CCB) Standards (www.climatestandards.org). In both cases, the 

Designated Operational Entity certifies that the enhanced standards are being met, 

at the same time as validating and verifying the project and the project certified 

emission reductions. Additional documentation will be required for certification. 

The standards may also be used at the project design stage to ensure positive socio-

economic and environmental impacts. The project would then be able to decide at a 

later stage whether to follow through with actual certification. The higher level 

certification will potentially make projects more attractive to investors eliciting a 

higher value for emission reduction or sequestration credits. 
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9) A step by step guide to development Afforestation & reforestation 

CDM projects: 

 

 

Overview of the CDM Project Cycle The ultimate governing body of the CDM is the 

Conference of the Parties/Meeting of the Parties to the Kyoto Protocol (COP/MOP). 

The COP/MOP is the annual meeting of the signatories to the Kyoto Protocol and is 

responsible for managing the CDM Executive Board and for overseeing its work. The 

Executive Board supervises the CDM process under the authority and guidance of 

the COP/MOP; it is fully accountable to the COP/MOP. The Board decides on rules 

for the implementation of the CDM, as well as making the final decisions about 

acceptance of methodologies, registration of projects and issuance of CERs. The 

Board is composed of 10 members and 10 alternates. 

The CDM Executive Board created an A/R Working Group to specifically oversee 

LULUCF under the CDM. The A/R Working Group provides guidance to LULUCF 

project developers and, using expert reviewers, makes recommendations on 

acceptance or rejection of LULUCF methodologies. Designated Operational Entities, 

or DOEs, function as auditors for the CDM process. Designated Operational Entities 

are a domestic or international legal entity, accredited and designated by the 

Executive Board. They have two key functions: 1) to validate CDM projects prior to 

project implementation, and  2) to verify and certify emissions reductions after 

project implementation. An Applicant Entity (AE) is an entity undergoing the 
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approval process to become a Designated Operational Entity. A list of Designated 

Operational Entities and Applicant Entities can be found on the UNFCCC CDM 

website (http://cdm.unfccc.int/DOE). Along with approval and registration by the 

CDM Executive Board, projects must also be approved by the country in which the 

project is taking place. The government of each country that is signatory of the 

Convention will have assigned, or be in the process of assigning, a Designated 

National Authority or DNA (the UNFCCC National Focal Point takes on this role). The 

purpose of the Designated National Authority is to review projects and ensure they 

are in line with the country’s development objectives and national laws. A “host 

country letter of approval” from the Designated National Authority is required for 

project registration. Each country may also have its own regulations that must be 

met to obtain a letter of approval. A list of the Designated National Authorities can 

be found on the UNFCCC CDM website (http://cdm.unfccc.int/DNA/).  

The core of any CDM project is the Project Design Document. The Project Design 

Document defines the project in terms of activity, length, eligibility, crediting 

choices, impact and chosen methodology.  The Project Design Document is prepared 

by the project participants and submitted to a Designated Operational Entity for 

validation.   Once validated by the Designated Operational Entity (providing there 

are no objections from the CDM Executive Board), the project is registered and can 

begin to compile CERs. The methods described in the Project Design Document and 

implemented by project participants during the project establishment and 

monitoring are prescribed under the CDM. A project must apply a methodology that 

has already been approved by the Executive Board. If no suitable methodology 

exists, the project is obliged to submit its own methodology for approval. This is a 

long and costly procedure and should be avoided if possible. Verification of 

sequestered carbon is also the responsibility of the Designated Operational Entity. 

Upon verification, the Executive Board can issue tCERs or lCERs. The following 

diagram illustrates the steps for, and players involved in, project registration and 

the issuance of CERs. 
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Critical Steps for Project Approval 

There are eight critical steps in afforestation/reforestation project development and 

approval. 
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Project Design and Development: 

Steps in Identification and Preparation of the Project: 

 

 

 

 

 

Checklist for the Project Idea: 

1. Determine the primary goal of the project: 

A. Financial; 

B. Developmental; 

C. Environmental; or 

D. Greenhouse gas reductions. 

 

2. Based on this goal, determine the most appropriate afforestation/reforestation  

     activity. 

3. Locate a region in which the greatest impact can occur at a cost that is not  

    prohibitive. 

4. Prepare Project Idea Note (about five pages). 
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Checklist for Project Development: 

1. Establish project finance. Research in the following order: 

A. Countries, companies or organisations that will pay upfront for credits; 

B. Grants for project development from overseas governments, charitable  

     organisations or charitable arms of companies; 

C. Loans from international, national or local banks. 

 

2. Design project management structure. Ensure: 

A. A division of responsibility for both management and decision making; 

B. Adequate expertise in forestry and forestry techniques; 

C. High capacity in writing and speaking English. 

 

3. Investigate local requirements: 

A. Designated National Authority requirements for CDM projects; obtain “Letter of  

     No Objection” from Designated National Authority; 

B. Local, regional and national laws and regulations for LULUCF. 

 

4. Select approved CDM methodology with the following considerations: 

A. Determine if project is large- or small-scale. Consider a project composed of  

    bundled small-scale projects if sites are located at least 1km apart. 

B. Examine existing approved CDM methodologies and, in particular, applicability  

    conditions to see if they apply to your project. In particular, consider the carbon  

    pools selected and the potential for leakage. 

C. Engage Designated Operational Entity and discuss methodology selection. 

 

5. Determine project location taking into consideration: 

A. Sequestration potential; 

B. Land eligibility (that the area was indisputably not forested in 1990); 

C. Additionality (that the activity would not have occurred without the potential for  

    carbon credits); 

D. Environmental and socio-economic impact & Potential for leakage. 
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Checklist for Preparation of Project Design Documents: 

1. Decide whether to use tCERs or lCERs – tCERs should be the default choice. 

2. Determine project duration – 1 x 30 years should be the default choice. 

3. Define project boundary – following methods outlined in approved methodology. 

4. Apply additionality tool – select barriers test or financial test. If barriers test  

     selected, decide which barrier. 

5. Apply land eligibility tool – use satellite imagery, aerial photographs or official  

   documentation to show forest absence on 31 December 1989. 

 

6. Conduct baseline assessment according to selected approved methodology,  

    Determine: 

A. baseline strata (decide and delineate); and 

B. baseline carbon stocks (estimate through measurements). 

 

7. Estimate project sequestration according to selected approved methodology. 

8. Develop leakage mitigation plan. 

9. Carry out environmental impacts study. 

10. Carry out socio-economic impacts study. 

11. Hold stakeholder consultations. 

12. Analyse risks. 

13. Plan to mitigate risks. 

14. Create tree planting plan. 

15. Write Project Design Document. 

16. Agree contract with Designated Operational Entity. 

17. Obtain host letter of approval from Designated National Authority. 
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10) Methodologies Used in Afforestation/Reforestation CDM 

Projects: 

List of approved CDM Afforestation and Reforestation (A/R) methodologies 

1) ARAM 0001 

“Reforestation of degraded land” 

This methodology is based on the draft CDM-AR-PDD “Facilitating Reforestation for 

Guangxi Watershed Management in Pearl River Basin, China 

 

2) ARAM 0002 

“Restoration of degraded lands through afforestation/reforestation” 

This methodology is based on the draft CDM-AR-PDD “Moldova Soil Conservation 

Project” 

 

3) ARAM0003 “Afforestation and reforestation of degraded land through tree 

planting, assisted 

natural regeneration and control of animal grazing” 

This methodology is based on the draft CDM-AR-PDD “Assisted Natural 

Regeneration on Degraded Land in Albania”, 

 

4) ARAM0004 Reforestation or afforestation of land currently under 

agricultural use” 

This methodology is based on the draft CDM-AR-PDD “Reforestation around Pico 

Bonito National Park, Honduras”, 

 

5) ARAM0005 “Reforestation or afforestation of land currently under 

agricultural use” 

This methodology is based on the draft CDM-AR-PDD “Reforestation as Renewable 

Source of Wood Supplies for Industrial Use in Brazil” 
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6) ARAM0006 “Afforestation/Reforestation with Trees Supported by Shrubs on 

Degraded Land” 

This methodology is based on the draft CDM-AR-PDD “Afforestation for Combating 

Desertification in Aohan County, Northern China 11 

 

7) ARAM0007 “Afforestation and Reforestation of Land Currently Under 

Agricultural or Pastoral Use” This methodology is based on the draft CDM-AR-

PDD “Chocó-Manabí Corridor Reforestation and Conservation Carbon Project” 

 

8) ARAM0008 “Afforestation or reforestation on degraded land for sustainable 

wood production” 

This methodology is based on the draft CDM-AR-PDD: “Reforestation on degraded 

land for sustainable wood production of woodchips in the eastern coast of the 

Democratic Republic of Madagascar”. 

 

9) ARAM0009 “Afforestation or reforestation on degraded land allowing for 

silvopastoral activities” 

This methodology is based on the draft CDM-AR-PDD: “San Nicolás CDM 

Reforestation 

Project” 

 

10) ARAM 0010 

“Afforestation and reforestation project activities implemented on 

unmanaged grassland in reserve/protected areas” 

This methodology is based on the draft CDM-AR-PDD:“AES-Tiete 

Afforestation/Reforestation Project Activity around the Borders of Hydroelectric 

Plant Reservoirs” (Brazil). 
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Small Scale Project Methodologies 

1)ARAMS 0001 

Simplified baseline and monitoring methodologies for small-scale afforestation and 

reforestation project activities under the clean development mechanism 

implemented on grasslands or croplands 

 

2)ARAMS 0002 

Simplified baseline and monitoring methodologies for small-scale afforestation and  

reforestation project activities under the CDM implemented on settlements 

 

3)ARAMS 0003 

Simplified baseline and monitoring methodology for small scale CDM Afforestation 

and reforestation project activities implemented on wetlands 
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11) Create a tree-planting plan: 

Although not required as a document for CDM approval, a successful project should 

also develop a reforestation plan. This plan needs to include the management 

structure of the planting, the species to be planted, the source of seeds or 

seedlings to be used in the project (including the possible development of a 

nursery), site preparation methods, planting methods and a management plan for 

once the trees are planted. Standard Operating Procedures (SOPs) should be 

developed for the each aspect of the planting and include quality assurance and 

quality control measures to ensure project success. 

 

12) NEERI Floral diversity- NATIONAL ENVIRONMENTAL ENGINEERING RESEARCH 

INSTITUTE is located in the Nagpur city, District: Nagpur, State: Maharashtra, 

Country: India. If any A/R project  start at this region then some plant species are 

recommended. These plant species are noted down from the urban forest of NEERI 

campus and some of them are important for Afforestation/Reforestation project 

activity. These plant species are native of this area and tolerant to extreme climatic 

conditions of this area. 

Tree species are generally recommended for A/R project activity who have greatest 

carbon dioxide capturing capacity (Carbon sequestration). 

 

Floristic diversity in urban forest area of NEERI campus, Nagpur, Maharashtra 

(India)     (Contains all floral species of NEERI Campus): 
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(Location of NEERI in India) 

 

 

This study has been carried out to assess the diverse floristic wealth in urban forest 

area of NEERI campus at Nagpur, Maharashtra (India). This urban forest is 

ecologically important to maintain the atmospheric temperature around 2 °C below 

and higher relative humidity as compared to other urban areas. The water table is 

also observed to be shallower in this area as compared to other areas. Therefore, the 
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biological diversity of this urban forest was studied, as it is directly related to 

ecology of the area. Floristic survey of NEERI premises recorded 135 vascular 

plants including 16 monocots and 119 dicots, belonging to 115genera and 53 

families. The taxa included 4 types of grasses, 55 herbs, 30 shrubs and 46 

trees. The large number of species within very small area ( 43 hectare)  indicates 

rich biodiversity in this forest area. It is also observed that this forest floor 

indicates well knit plant community. These characteristics have given immense 

ecological importance to this urban forest area. Detailed vegetation study revealed 

that positive co-operation in the plant communities can significantly maintain 

species diversity in the environment. 

Nagpur city in Maharashtra is one of the green cities in India having urban forest 

areas, agriculture fields, gardens, and avenue plantations. It is also experienced that 

the atmosphere quality and aesthetic environment is maintained in this city. The 

forest patch in NEERI campus is one of them. The urban forest in NEERI campus is 

very well maintained in its near natural state, which has made the area aesthetically 

beautiful. This forest is self sustained in the last 48 years after the establishment of 

NEERI.  It is apparently playing an important role in maintenance of the urban 

ecosystem and in amelioration of degradation caused by urbanization. Thus, the 

present paper deals with the study of diversity of plants in urban forest area, its 

density and forest structure along with ecological notes on environmental 

components.     

 

Materials and method 

The present investigation was carried out at NEERI premises in Nagpur. This 

Institute was established in 1958 covering an area of 43 ha. 80% of the Institute 

area is under forest cover, which has been maintained in near natural state 

throughout this period. The vegetation was studied by visiting five representative 

sampling stations in NEERI campus throughout the year. The observations were 

made on herbs, shrubs, and trees by list-count quadrate method. 

During every visit, as many specimens as possible were collected so that triplicates 

or quadruplets of plant material could be prepared for laboratory observations. All 
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the specimens collected were serially numbered on the spot notes, and then they 

were recorded in the field book, with information on habit, habitat, and vegetative 

as well as sexual characters. Each specimen was identified using standard 

taxonomic literature. 

Result and discussion 

The climate has a considerable influence on the growth and development of the 

vegetation of a particular area. The climate of Nagpur district is generally warm 

during major part of the year except for the winter months. The heat of the day 

during April and May is rather unbearable because of considerable dryness of the 

atmosphere. However climate from November to February is extremely pleasant. 

The maximum winter temperature ranges from 27-30° C and minimum from 

9-12°C, while 48° C was the highest summer temperature recorded. The soil is 

mostly sandy loam, which is eminently suited for growth of plants. The vegetation 

cover is thick and dry deciduous type. It retains its biological significance due to a 

large number of plants species and the occurrence of many relict species. A total of 

135 vascular plants taxa were reported. 

 

 

Dicotyledons,    Family: Annonaceae 
Sr. 
No 

Name of species Habit Vernacular 
name 

Abundance 

1 Annona reticulate L. Medium sized 
tree 

Ramphal Infrequent 

2 Annona squamosa L. Small tree Sitaphal Frequent 
3 Polyalthia longifolia var. 

pendula Hort. 
Tree - Frequent 

Family: Menispermaceae 
4 Cocculus hirsutus (L) Diels Woody twiners Wasen wel Common 
5 Tinospora cordifolia (Wild). 

Miers. 
Woody twiners Gulwel Frequent 

Family: Portulacaceae 
6 Portulaca pilosa L. Annual herb - Rare 

Family: Malvaceae 
7 Abelmoschus ficulneus (L). 

Wt. 
Herbs or 
undershrubs 

Ranbhendi Infrequent 

8 Abutilon indicum (L). Sweet. Undershrub Petari, Frequent 
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Mudra, 
Shikka/ 

9 Gossypium herbaceum L. Annual herb or 
undershrub 

Kapus, 
Kapas, 
Devkapas 

Rare 

10 Hibiscus rosa-sinensis L. Evergreen 
Glabrous shrub 

Jaswand Frequent 

11 Malvaviscus arboreus Cav. 
Diss. 

Pubscent shrub Mirchi 
jaswand 

Infrequent 

12 Sida acuta Burm. f.  Woody annual 
shrub 

Bala chikna Common 

13 Sida rhombifolia L. Shrub Atibla Common 
14 Sida cordifolia L. Undershrub Bala Common 

Family: Tiliaceae 
15 Corchourus olitorious L. Woody glabrous 

shrub 
- Infrequent 

Family: Oxalidaceae 
16 Biophytus sensitivum (L.) Dc. 

Prodr 
Pubescent herb Lajalu Infrequent 

17 Oxalis corniculata L. Perenial herb Ambushi Infrequent 
Family: Balsaminaceae 

18 Impatiens balsamina L. Annual herb Gauri, Terda Infrequent 
Family: Rutaceae 

19 Aegle marmelos (L.) Corr. Tall tree Bel Infrequent 
20  Citrus aurantifolia  

( Christm) Sw. 
Small tree Limbu, 

Nimbu 
Frequent 

21 Murraya koenigii (L.) Spreng. Tall tree Kadhi limb, 
Kari patta 

Infrequent 

22  Murraya paniculata (L.) Jack Small evergreen 
tree 

Kunti Infrequent 

Family: Simaroubiaceae 
23 Ailanthus excelsa Roxb. Tall tree Ghod-Limb, 

Maharuk 
Infrequent 

Family: Meliaceae 
24 Azadirachta indica A. Juss. Large tree Kadu limb, 

Neem 
Frequent 

Family: Rhamnaceae 
25 Ziziphus mauritiana Lamk. Large 

shrub/small tree 
Bor, Ber Common 

26  Ziziphus nummularia ( Burm. 
f.) Wt. & Arn. Prodr. 

Small shrub - Frequent 

Family: Anacardiaceae 
27 Magifera indica L. Tall evergreen 

tree 
Amba, Aam Common 

Family: Moringaceae 
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28 Moringa oleifera Lamk. Middle size tree Shevga Infrequent 
Family: Fabaceae 

29  Abrus precatorious L. Perennial twiners Gunj Infrequent 
30 Butea monosperma (Lamk.) 

Taub 
Deciduous tree Palas Infrequent 

31 Clitoria ternatia L. Annual/ 
perennial twiners 

Gokarna Common 

32 Dalbergia sisoo Roxb Evergreen tree Shiswi, 
Sheesham 

Frequent 

33 Indigofera linifolia (L.f.). Retz Woody shrub - Frequent 
34 Indigofera linnaea Ali Annual/biennial 

herb 
 Frequent 

35 Mucuna pruriens (L.) Dc. 
Prodr. 

Twining annual 
herb 

Khaj kuiri Infrequent 

36 Pongamia pinnata (L.) Pierre. Middle size tree Karanj Infrequent 
37 Rhynchosia minima (L.) Dc. 

Prodr. 
Twining annual 
herb 

- Common 

38 Tephrosia purpourea (L.) Pers Perennial herb Sharapunkha, 
Unhali 

Infrequent 

Familiy: Caesalpiniaceae 
39 Bauhinia purpurea L. Tree Rakta 

kanchan 
Frequent 

40 Bauhinia  recemosanLamk. Small tree Apta, 
Kanchan 

Infrequent 

41 Caesalpinia pulcherrima (L.) 
Swartz 

Shrub/small tree Shankasur Infrequent 

42 Cassia fistula L. Deciduous tree Bahava, 
Amaltus 

Infrequent 

43 Cassia roxburghii Dc. Prodr. Evergreen tree - Rare 
44 Cassia siamea Lamk. Evergreen tree Kashid, 

Kassod 
Frequent 

45  Delonix regia (Boj. Ex. Hook.) 
Raf. 

Deciduous tree Gul-mohar Common 

46 Tamarindus indica L. Evergreen tree Chinch, Imli, 
Amli 

Infrequent 

Family: Mimosaceae 
47 Acacia nilotica (L.) Del. Tree Babhul Infrequent 
48 Albizia lebbeck (L.) Wild. Deciduous tree Shirish Frequent 
49 Albizia procera ( Roxb.) Benth 

. 
Tree Kinhai Frequent 

50 Leucaena latisiligua (L.) Guill Tree Subabhul, 
Kubabhul 

Abundant 

51 Pithecelobium dulce (Roxb) 
Benth 

Large tree Wilayati 
chinch 

Common 

52 Prosopis juliflora (Sw.) Dc. Scandent shrub/ Wilayati Infrequent 
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Prodr. small tree babhul 
Family: Combretaceae 

53  Quisqualis indica L. Large shrub Rangoon well  Infrequent 
54 Terminalia catappa L. Deciduous tree Deshi badam Infrquent 

Family: Myrtaceae 
55 Callistemon rigidus R. Br. Small tree - Infrequent 
56 Eucalyptus globules Labill Tree Nilgiri  Infrequent 
57 Psidium guayava L. Small tree Peru, Jamb Frequent 
58 Syzygium cumini (L.) Skeels Tree Jambhul Frequent 

Family: Lythrceae 
59 Lagerstroemia parviflora 

Roxb. 
Tree Lendi Infrequent 

60 Lawsonia inermis L. Shrub/small tree Mehandi Frequent 
Family: Punicaceae 

61 Punica granatum L. Shrub/small tree Dalimb,Anar Infrequent 
Family: Passiflora 

62 Passiflora cerulia L. Herbaceous 
climber 

Krishna 
kamal 

Rare 

Family: Caricaceae 
63 Carica papaya L. Tree Papai Infrequent 

Family: Cucurbitaceae 
64 Momordica charantia L. Annual climber Karla Frequent 

Family: Rubiaceae 
65 Hamelia patens Jacq. Shrub - Rare 
66 Ixora chinensis Lamk. Shrub - Infrequent 
67 Ixora pavetta Andrewa Large 

shrub/small tree 
Lokhandi Infrequent 

68 Pentas lanceolata (Forsk.) 
Deflers 

Under shrub - Frequent 

Family: Asteraceae 
69 Ageratum conyzoides L. Annual herb Osadi Frequent 
70 Lagascea mollis Cav. Annual herb - Infrequent 
71 Parthenium hysterophorus L. Herb Gajar gawat Frequent 
72 Sonchus brachyotus Dc. Prodr. Perennial herb - Infrquent 
73  Sphaeranthus senegalensis 

D.C. Prodr. 
Procumbent herb Gorakh 

mundi 
Infrequent 

74 Tagetes erecta L. Annual herb Zendu Infrequent 
75 Tagetes patula L. Annual herb Zendu Infrequent 
76 Tridax procumbens L. Procumbent herb Dagadi pala, 

Ekdandi 
Frequent 

77 Vernonia cineria (L.) Less Annual herb Sahadevi Frequent 
Family: Sapotaceae 

78 Manilkara zapota (L.) P.van 
Royen 

Evergreen tree Chiku Infrequent 

Family:Oleaceae 
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79 Jasminum multiflorum 
(Burn.f.) Andr. 

Sandent shrub Kunda Infrequent 

80 Jasminum Officinale L. Scandent/twining 
shrub 

Chameli, Jai Infrequent 

81 Jasminum sambac (L.) Ait.Hrt. Scandent/twining 
shrub 

Mogra Frequent 

82 Nyctanthus arbor-tristis L. Small tree  Parijatak Frequent 
Family: Apocynaceae 

83 Catharanthus roseus (L.) G. 
Don.  

Perennial herb Sadaphuly Frequent 

84 Nerium indicum Mill. Gard. Shrub Kaner Infrequent 
85 Plumeria alba L. Small tree - Infrequent 
86 Tabernaemontana citrifolia L. Small tree Swastik  Common 
87 Thevetia peruviana (Pers.) K. 

Schum 
Evergreen tree Piwli kaner Infrequent 

Family: Asclepiadaceae 
88 Pergularia daemia (Forsk.) 

Choiv. 
Twining 
undershrub 

Utaran Infrequent 

Family: Convolvulaceae 
89 Evolvulus alsinoides (L.) L. Perennial herb Vushnu 

kranta 
Infrequent 

90 Ipomoea abscura (L.) Ker. 
Gawl. 

Twining annual 
herb 

- Infrequent 

91 Ipomoea quamoclit L. Annual twiners Ganesh pusha  Infrequent 
92 Ipomoea triloba L. Twining annual 

herb 
- Rare 

Family: Cuscutaceae 
93 Cuscuta reflexa Roxb. Annual twiners  Amarvel Infrequent 

Family: Solanaceae 
94 Lycopersicon esculentumn 

Mill Gard. 
Annual herb Tomato Rare 

Family: Bignoniaceae 
95 Tecomella undulate (Sm) 

Seem 
Smal  tree Rakta rohida Infrequent 

Family: Acanthaceae 
96 Barleria cristata L. Perennial 

undershrub 
Nili  koranti Infrequent 

97 Barleria prionitis L. Under shrub Kate koranti Infrquent 
Family: Verbinaceae 

98 Lantana camara L. Sandent shrub Ghaneri, 
tantani 

Common 

99 Tectona grandis L.f. Decidous tree Sagwan Infrequent 
100 Verbena bipinnatifida Schau. Herb - Rare 

Family: Lamiaceae 
101 Leucas cephalotes (Roth) Herb Tumba Rare 
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Spreng. 
102 Ocimum tenuiflorum L. Herb/Undershrub Tulsi Frequent 

Family: Nactaginiaceae 
103 Boerhavia repens L. Perennial herb Punarnawa Common 
104 Bougainvillea spectabilis 

Willd. 
Large shrub Boganwel Frquent 

Family: Polygonaceae 
105 Antigonon leptopus Hook & 

Arn. 
Large climber - Infrequent 

Family: Amaranthaceae 
106 Achyranthes aspera L. Erect herb Aghada Frequent 
107 Alternanthera tenella Colla Perennial herb - Abundant 

Family: Santalaceae 
108 Santalum album L. Evergreen tree Chandan Infrequent 

Family: Euphorbiaceae 
109 Euphorbia hirta L. Annual herb Dudhani Common 
110 Euphorbia prunifolia Jacq. 

Hort. 
Annual herb - Infrequent 

111 Euphorbia pulcherrima Willd. 
Ex. Klotzsch 

Shrub Lal patta Infrequent 

112 Euphorbia tirucalli L. Shrub/ Small tree Sher Infrequent 
113 Pedilanthus thithymaloides 

(L.) Poit. 
Erect shrub - Infrequent 

114 Phyllanthus amarus schumach 
& Thonn 

Annual herb Bhui awli Common 

115 Phyllanthus emblica L. Deciduous tree  Awla Frequent 
116 Ricinus communis L. Shrub/small tree Errand Infrequent 

Family: Moraceae 
117 Ficus  racemosa L. Evergreen tree Umbar Infrequent 
118 Ficus religiosa L. Large tree Pimpal Infrequent 

Family: Casuarinaceae 
119 Casuarina equisetifolia J.R. & 

G Forst. 
Tall tree Suru Infrequent 

Monocotyledons,  Family: Cannaceae 
120 Canna indica L. Perennial herb Kaldali Frequent 

Family: Musaceae 
121 Musa paradisiacal L. Perennial herb Keli Infrequent 

Family: Amaryllidaceae 
122 Hymenocallis tenuiflora herb. Perennial herb - Infrequent 

Family: Dioscoriaceae 
123 Dioscorea bulbifera L. Perennial herb Dukkar kand Common 

Family: Liliaceae 
124 Asparagus recemosus Willd Undershrub - Infrequent 

Family: Commelinaceae 
125 Commelina benghalensis L. Procumbent herb Kena Infrequent 
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126 Rhoeo spathacea (Sw.) stearn Perennial herb - Infrequent 
Family: Arecaceae 

127 Phoenix sylvestris L. 
Roxb.Tree 

Tree Shindi Infrequent 

128 Roystonea regia (H.B.K) 
O.f.Cook 

Tree - Infrequent 

Family: Pandanaceae 
129 Pandanus fascicularis Lamk. Sandent shrub Kewda Rare 

Family: Typhaceae 
130 Typha domingensis Pers. Perennial herb Pan kanjs Rare 

Family: Lemnaceae 
131 Lemna perpusilla Torr. Free floating 

aquatics 
- Restricted 

Family: Poaceae 
132 Cymbopogon citrates (DC.) 

Stapf. 
Herb Gawati chaha Rare 

133 Cynodon dactylon. 
( L.) pers 

Perennial herb Harli, Durva Common 

134 Dendrocalamus strictus. Nees. Unarmed 
Bamboo 

Velu Infrequent 

135 Eragrostis ciliaris (L.) R.Br. Annual herb - Common 
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13) Conclusion 

1) CDM Project formulation is very important phase of CDM cycle.  There are various 

guidelines for formulation of  CDM projects. But improper understanding and lack of 

knowledge causes rejection also. 

CDM A/R methodologies suffer very high rejection rate mainly because of: 

•Improper understanding and use of CDM A/R modalities and procedures 

•Not defining land eligibility 

•Improper selection of baseline scenario and  approach,  

•Not proving additionality 

•Improper addressing of leakages and uncertainties etc. 
 

Other reasons for rejection of Methodologies: 

• Not following 5/CMP.1 (19/CP.9) requirements 

• IPCC Guidance not used 

• Language (drafting) problems 

• Scope and applicability (too broad/narrow) 

• Data, equations (errors, lack of quality, not possible to monitor) 

• Assumptions and parameters are not adequately chosen 

 

This research paper describes proper guidelines to formulate A/R CDM projects.  

 

2) For any A/R CDM project selection of suitable plant species are important. 

Species for plantation should be native and tolerant to respective climatic conditions 

and have greater carbon capturing rate.  

NEERI, Nagpur is the research centre for this study. So we have been decided to 

selection of plant species from NEERI campus.  The climate of Nagpur, Vidarbha 

where NEERI is situated is warm throughout the year but get hot during summer. So 

selection of plant species should be according to location of CDM project activity. If 

we consider CDM A/R project activity is going on Vidarbha or the area where same 
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climatic conditions occurs then some plant species can be take into consideration 

from NEERI campus.  

NEERI campus provide better understanding about plant species of same climatic 

conditions and can also describes which plants species are suitable. 

3) The National Environmental Engineering Research Institute (NEERI), Nagpur was 

established in 1958 as Central Public Health Engineering Research Institute 

(CPHERI), when environmental concerns were limited to human health with a focus 

on water supply/sewage disposal/ communicable diseases and to some extent on 

industrial pollution and occupational diseases. NEERI, Nagpur is devoted to 

research and innovations in environmental science and engineering besides solving 

a range of problems posed by industry, government and public. It is a constituent of 

Council of Scientific & Industrial Research (CSIR), New Delhi and has a nation-wide 

presence with its five zonal laboratories at Chennai, Delhi, Hyderabad, Kolkata and 

Mumbai. 

But NEERI does not have any CDM cell. According to location of NEERI, it will 

be very beneficial to establish CDM cell inside the campus. Nagpur is centrally 

located city of India and institute have technically sound staff, so 

geographically and technically NEERI is suitable for formation of CDM cell 
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