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Abstract-Climate change is one of the toughest challenges faced by mankind at present. Climate change is mainly due to the emission 

of greenhouse gases. Deforestation and forest degradation is one of the largest sources of emission of CO2. So, forest conservation has 

attained global significance as a mitigation measure for climate change. REDD+ (Reducing Emissions from Deforestation and Forest 

Degradation and Conservation of Forest carbon stock) is an initiative to bring down greenhouse gases emission by reducing 

deforestation and enhancing conservation of forests.  The aim of this paper is to acquaint the readers about REDD+ programme and 

the initiatives taken by India to implement it. 
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I. Introduction 

       Climate change is one of the main challenges faced by mankind today. According to IPCC 2014 [7], global warming will increase if 

there is continued emission of greenhouse gases and climate change can only be mitigated if there is reductions in the emissions of 

greenhouse gases. Deforestation and forest degradation is one of the largest sources of emission of CO2. So, forest conservation has attained 

global significance as a mitigation measure for climate change. The Kyoto Protocol [8] said ‘Protection and enhancement of sinks and 

reservoirs of greenhouse gases not controlled by the Montreal Protocol,  taking into account its commitments under relevant international 

environmental agreements; promotion of sustainable forest management practices, afforestation and reforestation’. Thus this has led to the 

evolution of   REDD+ i.e. Reducing emissions from deforestation and forest degradation and conservation of forest carbon stock. The 

concept of RED was first introduced in COP 11 (Conference of the parties 11), Montreal in 2005. ‘Compensated conservation’ at COP 12, 

2006 at Nairobi was initiated by India which meant provision of incentives for countries increasing forest carbon stock. REDD+ was   

recognised in the COP16, Cancun, 2010 ([6], [9]). It is a climate change mitigation scheme under UNFCCC (United Nations Framework 

Convention on Climate Change).It focuses on reduction of greenhouse gases by bringing down deforestation and enhancing conservation 

of forest carbon stock. The COP 19 at Warsaw, 2013 provided a REDD+ framework. It recognised results-based compensation from various 

sources to developing countries on implementation of REDD+. It was also proposed that the plans and programmes implemented under 

REDD+ have to be reported and the results verified [10]. 

       Forest conservation requires funds for operation. The generous donors for the UN-REDD Programme are the European Union, Spain, 

Japan, Luxembourg, Denmark, Norway and Switzerland [5]. Fig. 1 depicts the financial mechanism of the UN-REDD programme. 

      The policy board of the programme comprises of representatives from  countries, donors,  civil society and indigenous people, the 

secretariat of the UNFCCC, World Bank’s Forest Carbon Partnership Facility, the MDTF (Multi Donor Trust Fund) office , FAO (Food 

and Agriculture Organization), UNDP (United Nations Development Programme) and UNEP (United Nations Environment Programme) 

[11]. At present, the UN-REDD is supporting 64 countries across Latin America, Asia-Pacific, Africa and the Caribbean. 

        REDD+ is a financial mechanism to channelize money obtained from developed countries through huge global market as carbon credits. 

The countries emitting the carbon buys certificates and the countries conserving forest carbon sells them and thus receive money (Table I). 

The money obtained will discourage deforestation and increase conservation and can be used to create alternative livelihood opportunities 

and therefore reduce dependence of the poor people on forests. Voluntary carbon market is a market that supports many projects globally, 
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from afforestation to distribution of fuel efficient stoves. The most popular carbon offset program today are the REDD+ projects   to make 

a total of 84.5 Mt CO2e (2007-2014) [2]. 

 

Table I 

Carbon pricing (2013 and 2014) [2] 

 2014 2013 

Volume 87 Mt CO2e 76 Mt CO2e 

Value $395 million $379 million 

Average Price $3.8/T CO2e $4.9/T CO2e 

 

       Buyers and sellers need to meet for carbon offsetting. Retailers or brokers arrange buyers and sellers. Buyers can also directly contact 

with the sellers. Retailers and brokers are mainly associations such as Zeromission, Bioclimate etc. REDD+ carbon offset buyers are mainly 

companies. In 2014, VCS (Verified carbon standard) and The Gold Standard dominated buyer preferences. Plan Vivo standard designed for 

community forest projects, made up 1% of market share, a 16% increase in comparison to 2013[2]. 

 

 

 

  

 

 

 

 

 

 

 

 

                                                                                     Fig. 1   Financial mechanism of REDD Programme
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II.  Forests of India 

       Forest and tree cover of India comprises 708,273 sq. km which is 24.39% of the geographical area. India is trying to create additional 

carbon sink of 2.5 to 3.0 billion tCO2e through   forest and tree cover by 2030 [3]. A lot of benefits are derived from the forests. Forests lead 

to biodiversity conservation, protection of natural resources like soil and water. Forests also provide valuable products such as timber, fuel 

wood, NTFP (Non timber forest products). Another important ecosystem service provided by forest is carbon sequestration (Fig.2). Forests 

of India have always undergone exploitation for the development of industries and enhancing agriculture leading to hampering of important 

ecosystem services provided by the forests. The main focus in the climate change mitigation measures are the tropical countries like India 

with large forest cover. 

A. Forest report of India [3] 

1) Forest cover increased by 8021 square kilometres in two years (2015-2017), giving rise to 7, 08,273 sq.kms accounting for a percentage 

of 24.39. 

2) India is ranked 10th in the world in terms of forest area. 

3) Madhya Pradesh has the largest forest cover of 77,414 sq. kms. 

4) Lakshadweep has the highest forest cover in terms of % of its area i.e.90.33. 

5) The total carbon stock has also increased by 38 million tonnes. 

6) Andhra Pradesh, Karnataka, Kerala, Odisha and Telangana   have shown improvement in forest cover. 

7) Forest cover has decreased in Mizoram, Nagaland, Arunachal Pradesh, Tripura and Meghalaya. 

 

 

 

 

                                                                 

                                         

 

 

 

 

                                                  Fig. 2 Services provided by forests and hampering of such services due to anthropogenic pressures 
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                                                                                  III.   REDD+ in India  

A. Objectives ([6][9]) 

1) Development of an REDD+ strategy to implement the policy. 2) Creation of frame work at the National and Sub-national levels.3) 

Management of forests such that all the ecosystem services are taken care of. 4) Providing better livelihood for tribal communities dependent 

on forest. 5) Addressing causes of deforestation and forest degradation. 6) Regeneration in degraded areas and afforestation. 7) 

Encouragement of local communities for their involvement in the policy by providing financial benefits based on their results.8) 

Improvement and increase in supply of forest products leading to increase in carbon stock. 9) Appropriate distribution of financial benefits 

among the local communities.10) Use of appropriate technical and financial resources to implement various plans and programmes under 

REDD+. 

B. REDD+ strategy ([6],[9]) 

       The plans and programmes under REDD+ are: 1) Monitoring forest: Systems should be established for proper functioning of carbon 

pool, reducing greenhouse gases emission from deforestation, conservation of forest carbon stock and management of forests. 2) 

Involvement of stakeholders: Local communities, civil society, government agencies. 3) Equitable management: Financing from public 

sources should be transparent and proper sharing systems should be operated for REDD+ performance. 4) Build national and sub-national 

institutions to develop appropriate REDD+ strategies. 

       The aims of REDD+ strategy are: 1) The strategy’s aim is to operate the implementation of REDD+. 2) The strategy is to develop 

institutions and give responsibilities to various actors involved in the project. 3) Establishment of institutions comprising state forest 

departments, indigenous communities, government agencies for implementation of REDD+ actions like monitoring, reporting and 

verification.   4) Carry out regular assessment of carbon stock. 5) To have a process for participation of all the stakeholders and resolve 

conflicts and establish proper coordination. 6) Involve various government agencies including forestry, environmental, land management 

and finance authorities. 7) Development of proper Management Information system (MIS) for sharing information related to REDD+ with 

all participants. 

C. REDD+ framework ([6],[9]) 

       MoEF (Ministry of Environment, Forests and Climate Change)   has established National REDD+ Authority with a   REDD+ cell. 

National REDD+ authority helps in the preparation of action plan including:-A national reference level, a national monitoring and reporting 

system, Creation of sub-national system level REDD+ projects and initiation of REDD+ pilot projects. 

Role of REDD+ cell:-1) Helps in implementation of various activities under REDD+. 2) Collect and manage information. Involved in 

funding, monitoring and evaluation of REDD+ activities in different states of the country. It also helps in the formulation of a guide. 3) It 

holds meetings of National REDD+ authority and provide platform for interaction with various participants across the country.4) It also 

provides responsibilities to institutions at both national and sub-national level for implementation of REDD+. 

       There exists a REDD+ cell at each state working under state forest department. Forest divisions, NGOs, Gram Sabha manage REDD+ 

at the district level. 

D.  Institutions supporting REDD+ ([6], [9]) 

1) Scientific institutions: IISC-Indian Institute of Science, FSI-Forest Survey of India, ICFRE- Indian Council of Forestry Research and 

Education, WII-Wildlife Institute of India, IIFM-Indian Institute of Forest Management 

2) Ministries: Ministry of finance, Ministry of water resources, Ministry of science and technology, Ministry of agriculture 
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E. Funding ([6], [9]) 

       The sources which provide funds for the operation of the project are : (a) Fund from REDD+ cell (b) International funding from both 

bilateral and multilateral   agencies (c) Funding from corporate sector (d) Support from National clean energy fund. India aims to build 

coordination with international REDD+ community and involve Institutions like World Bank FCPF (Forest   Carbon Partnership Facility), 

UN-REDD etc.    

F. Provisions regarding safeguards ([6], [9]) 

1) No compromise with the benefits received by the local communities from the forests.2) Moreover, safeguarding the right of the 

communities by providing incentives.3) Implementation of community based plans for management of local forest resources through 

involvement of local people. 4) Incentives should be made available to the local people and it should be fair and transparent. 5) Equitable 

rights to the people for utilization of forest resources and involvement in decision making. 

G. Mobilising stakeholders’ participation for addressing deforestation ([6], [9]) 

1) Alternative cheap cooking fuel should be provided.2) Educational facilities to children and use of audio and video tools for creating 

awareness among people. 3) Youth to be trained for controlling forest fire, damages by pests and pathogens. Improvement of forest products 

and enhancing their supply (NTFP etc.), focus on soil and water conservation measures. 

                         IV. ASSESSING INDIA’S POTENTIAL TO IMPLEMENT A REDD+ PROJECT 

       Pilot projects were established in five sites across India-Sunderbans, Renukoot, Mussorie, Angul, Chhindwara (1990-2012) [1].These 

pilot projects in five sites across India provides an assessment of India’s capacity to implement a REDD+ Project .Assessments of carbon 

stock changes at each pilot location from 1990 to 2012 was done. Workshops were held to make the local communities understand the 

concept of REDD+ and the ways through which they can contribute towards the implementation of project without compromising their 

dependence on the forest and also safeguarding their rights. 

A. Methodology 

       Satellite imageries and topographic maps were used to find out the project area.  Measurement of each and every tree is practically not 

feasible. So, a fraction of trees from the project site was taken into account which provided values of biomass of the entire project site. The 

number of sample plots laid out at each project site of Angul, Chhindwara, Renukoot, Sunderban and Mussorie were 20 to 40.   The sizes 

of the sample plots in all the sites were: 20m x 25m for tree species, 2m x 2m for deadwoods and 1m x 1m for leaf litter. Major carbon pools 

from the forest are: Above Ground Tree Biomass (AGTB), Below Ground Tree Biomass (BGTB), Deadwoods (DW), Leaf Litter (LL) and 

Soil Organic Carbon (SOC). Estimation of carbon was carried out in scientific ways by measurement of trees, dead wood, leaf litter and soil 

organic carbon. 

                                                                                Table 2: Changes in Carbon stock from 1990 to 2012[1] 

      SITE AREA(ha) 1990(t/ha) 2012(t/ha) CHANGE(t/ha) 

     Angul       200         83         91            8 

   Chhindwara       504        60        111           51 

    Mussorie        95        175        173           -2 

    Renukoot        77        40        71           31 

   Sunderban       4420        147       197           50 
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       Carbon stocks in Renukoot, Chhindwara, Angul and Sundarbans enhanced while there was a slight decrease in Mussoorie. This 

decrease was due to unsustainable cutting down of Oak trees for fodder. Conclusions drawn from the pilot projects were: 

1. Local communities are largely dependent on forests for their livelihood which ultimately leads to degradation of forests. So, alternative 

livelihood opportunities must be provided to them to reduce forest deterioration. 

2. For successful implementation of REDD+, rights of indigenous communities on forests must be recognized as rights were respected in 

case of these pilot projects. 

3. The Forest Department should provide full support to the REDD+ policy and benefit-sharing should be done by the local communities. 

4. Since four out of five sites have shown enhancement in the carbon stock, there is potential of trading of carbon through voluntary 

market mechanism. Thus, the sites show full potential for implementation of REDD+. 

                                                                                   V.  Challenges 

A.  Challenges of REDD+ implementation in India 

1) Lack of financial resources and proper funds. 2) Technical capacity for the implementation of the REDD+ project is inadequate. 3) 

Designing and implementing REDD+ projects need better administrative systems. 4) Monitoring, evaluation and mechanisms for assessment 

of carbon stock are not satisfactory. 

B.  Challenges for implementation of REDD+ with regards to involvement of Indigenous People (IP) [4] 

1) Lack of information on the role of IP in forests.2) Uncertainty regarding REDD+ benefit to IP; may result in violations of their rights to 

forests. 3) Project might lead to land grabbing and displacement of IP. 4) Prevention of the IP from practising their own traditional forest 

management activities, as these might be considered as drivers of deforestation, thus hampering their rights. 5) Might lead to conflicts 

among IP regarding claims on REDD+ compensation.6) Monetary rewards may not reach the people due to corruption or might be 

inadequate.7) Leaders have a fear for this market based process as carbon prices may unbelievably go up and down.8) Industrialized 

countries buy at low cost from developing countries. They don’t change their development model, inflicting more pressures and burden on 

tropical countries. 9) Forests are more than commodities for indigenous people. The projects need to recognize their relationships with forest 

and respect their cultural and spiritual values.10) May lock communities into unprofitable long-term contracts which may in the end cause 

additional costs to communities. 

                                                                                 VI. Conclusion 

        REDD+, if properly implemented can bring huge benefits to the indigenous people and at the same time mitigate climate change. It is 

in the initial stage and the process is still evolving. 
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