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Forest ecosystems cover large parts of the terrestrial land surface and are major components of the terrestrial carbon (C) cycle. The
primary objective of REDD+ is to minimize the carbon emissions from deforestation in developing countries and enhance their
carbon storage capacities through sustainable management programme. The recognition of REDD+ throughout the international
community, its support by donors and promotion in the perspectives of the UNFCCCnegotiations aremainly due to vital functions
of forests in regulating the world’s climate. This paper gives an overview of REDD+ approach and its methodological guidance in
context of Indian forestry sector.The strengthening of governance arrangements and institutions in India needs to integrate learning
through piloting, adaptive management, and knowledge transfer. A phased approach for India for REDD+ implementation having
safeguards for local communities and biodiversity along with a system of their reporting and capacity building has to be developed.
Successfully designed REDD+ implementation in India entirely depends on a rigid, scalable, and reliable finance mechanism,
technological assistance, and effective forest-related legislation along with transparent and equitable political momentum which
has support of core stakeholder groups.

1. Introduction

Forests, like other ecosystems, are affected by climate change.
Forests also influence climate, absorbing CO

2
from the

atmosphere and storing carbon in wood, leaves, litter, roots,
and soil. The carbon is released back into the atmosphere
when forests are cleared or burnt. By acting as sinks, forests
are considered tomoderate global climate change [1]. Climate
change is one of the most significant global challenges of
our time, and addressing it requires the urgent formulation
of comprehensive and effective policy responses [2]. Natural
forests are more resilient to climate change and disturbances
than plantations because of their genetic, taxonomic, and
functional biodiversity. This resilience includes regeneration
after fire, resistance to and recovery from pests and diseases,
and adaptation to changes in radiation, temperature, and
water availability (including those resulting from global cli-
mate change). While the genetic and taxonomic composition
of forest ecosystems changes over time, natural forests will
continue to take up and store carbon as long as there is
adequate water and solar radiation for photosynthesis [3].
Forests play a major role in the global carbon (C) cycle
because they store 80% of the global aboveground C of the

vegetation and about 40% of the soil C and interact with
atmospheric processes through the absorption and respira-
tion of CO

2
[4–8].Human activities such as fuel consumption

and land-use change are the main causes of an increase
in the atmospheric carbon dioxide concentration, which
is generally recognized as a factor of climate change and
global warming [9]. The Stern Review [10] highlighted that
forest conservation, afforestation, reforestation, and sustain-
able forest management can provide up to 25% of emission
reductions needed to effectively combat climate change and
that curbing deforestation has the potential to offer significant
emission reductions fairly quickly in a highly cost-effective
manner. Reducing emissions from deforestation and forest
degradation (REDD+) is amechanism for providing financial
rewards to countries that reduce carbon emissions caused
by the loss and degradation of their forests. In concept,
REDD resembles other Payment for Environmental Services
(PES) programs; however, REDD emphasizes a reduction in
deforestation and degradation rates from expected levels, also
known as avoided deforestation and degradation [11].

India has a total land area of 329 million hectares [12] of
which around 23.4%, that is, 76.87 million hectares (Mha), is
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classified as the forestland with tree cover. More than 40% of
the country’s forests are degraded and understocked [13, 14];
subsequently there is a large potential of REDD+ activities in
the country. Hence an overview of REDD+ approach along
with its methodological guidance is discussed in this article
in context of Indian forestry sector.

2. RED to REDD+:
Evolution Since Its Conceptualization

Fuelled by the continuing destruction of forests in developing
countries, the aspired development and implementation of a
REDD+ mechanism under the United Nations Framework
Convention on Climate Change (UNFCCC) evolved into
one of the major issues in the negotiations on a post-Kyoto
agreement [15]. The concept of REDD was first introduced
in its preliminary form at the climate change negotiations
during the third meeting of the Conference of Parties to
the UNFCCC (COP-3) in 1997 to enlist carbon services of
forests under the Clean Development Mechanism (CDM)
and account for emissions and removals from land use,
land use change, and forestry (LULUCF) activities [16].
Reducing emissions from deforestation in developing coun-
tries was being discussed in the side events since COP-
9 of the UNFCCC in 2003 under the names of “Avoided
Deforestation,” “Compensated reduction,” and so forth [17].
When the Kyoto Protocol came into force in 2005, it focused
on reductions in emissions from technological projects. This
expression was used for the first time in its shortened form
RED (reducing emissions from deforestation) during the 11th
UNConference of Parties (COP-11) inMontreal (2005) by the
Coalition for Rainforest Nations led by Papua New Guinea—
noting that deforestation was estimated to account for 12–
15% of the overall greenhouse gas (GHG) emissions [18].
Well received at COP-11, the concept was further elaborated,
expanded, and officially adopted during COP-13 in Bali,
Indonesia, in 2007 in the form of REDD. The addition of
“degradation” to this acronym was due to the observation
that forest degradation in some developing countries was
as threatening as deforestation (if not more) to the forest
ecosystems. Following the debates during the 14th COP in
Poznan, Poland, in 2008, it was decided that REDD should
evolve to REDD+ to encompass all the initiatives that can
increase the carbon absorption potential of forests.

The insertion of “+” on the acronym REDD is aimed
at broadening its scope to include all operations associated
with preservation, restoration, and sustainable management
of forest ecosystems. The official definition of REDD+ as
set by UNFCCC is “reducing emissions from deforestation
and forest degradation in developing countries, and the role of
conservation, sustainable management of forests, and enhance-
ment of forest carbon stocks in developing countries” [19].
DuringCOP-16 ofUNFCCC in 2010 inCancun, governments
agreed to boost action to curb emissions from deforesta-
tion and forest degradation in developing countries with
technological and financial support [17]. REDD+ attaches
financial value to the carbon stocks stored in the forests and
other incentives for developing countries by the developed
countries to reduce emissions and invest in low carbon paths

to sustainable development. It goes beyond deforestation and
forest degradation and includes the role of conservation,
sustainable management of forests, and enhancement of
carbon stocks. COP-17 in November, 2011 at Durban, South
Africa, produced a landmark decision to extend the Kyoto
Protocol into the second commitment period. Pursuant to
Cancundecision, important decisions onREDD+weremade,
namely, decisions on systems for providing information on
safeguards, modalities for forests reference (emission) levels,
and REDD+ financing [20]. The primary goal of REDD+ is
reduction of greenhouse gas emissions, consistent with the
goal of the UNFCCC to achieve “stabilization of greenhouse
gas concentrations in the atmosphere at a level that would
prevent dangerous anthropogenic interference with the cli-
mate system.” REDD+ is expected to bring much more than
emission reductions, with a properly designed mechanism
contributing to multiple benefits. Depending on the location
and type of REDD+ activity, these benefits potentially include
poverty alleviation, indigenous people’s rights, improved
community livelihoods, technology transfer, sustainable use
of forests resources, and biodiversity conservation [21].

REDD+ is a complex instrument of governance. It is
treated by many stakeholders as a payments for ecosystems
services (PES) scheme [22, 23] which seeks to translate the
process of carbon sequestration through arboreal photosyn-
thesis into real financial incentives for ecosystems managers
and in so doing to promote the conservation and sustainable
management of natural habitats [24, 25].The implementation
of REDD-plus requires forest-governance reforms through
inclusive processes that build on existing forest-governance
systems [26].

India has played an important role in REDD+ negoti-
ations and has been instrumental in shaping the REDD+
mechanism by emphasising the role of conservation and sus-
tainable forest management in mitigating carbon emissions
[16].

3. Green Facts of India:
A Megadiverse Country

The forests of India have long been an important part of its
culture and a defining feature of its landscape [27]. India
with a wide range of climate, geography, and culture is
unique among biodiversity-rich nations and is known for its
diverse forest ecosystems and megabiodiversity. It ranks as
the 10th most forested nation in the world [28], with 23.4%
(76.87Mha) of its geographical area under forest and tree
cover [1, 29]. Out of 34 global biodiversity “hot spots,” four
are located in India, that is, Eastern Himalayas, North-east,
Sundarbans, and Western Ghats [30]. India is one of the
17 megadiverse countries (MoEF). Fifteen biodiversity-rich
areas of country covering an area of approximately 74000 km2
have been designated as biosphere reserve and four of them,
namely Nilgiri, Nanda Devi, Sundarbans, and Gulf of Man-
nar, have been recognised by UNESCO underworld network
of biospheres [31]. With only 2.4% of the land area, India
accounts for 7 to 8 percent of the recorded species of theworld
[32]. This biodiversity is of immense economic, ecological,
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social, and cultural value. Approximately 275 million people
in India (27% of the total population) are known to live in the
forest fringes and earn bulk of their livelihood from forests
[33–36]. FSI defines forests as “all the lands, more than one
hectare in area, with a tree canopy density of more than
10%.” Champion and Seth [37] classified India’s forests into
four major ecosystems groups, namely, tropical, subtropical,
temperate, and alpine.Thesemajor groups are further divided
into 16 types. Of the 16 forests types, tropical dry deciduous
forests form the major percentage that is 38% of the forest
cover in India.

3.1. Key Challenges to Indian Forestry Sector. India’s economic
growth in the last decade has raised several concerns in terms
of its present and future resource demands for material and
energy [38]. With 18% of global livestock population over
2.4% ofworld’s geographic area and 17%ofworld’s population
rigorous biotic pressure being faced by Indian forests as
only due to these forests, nearly 30% of fodder needs of
the cattle population and 40% of domestic fuel wood needs
of the people are being catered. The difference in demand
and supply is also broadening for fuel wood, timber, and
fodder. In Eastern andNortheastern India, forest degradation
is mainly a result of shifting cultivation practices over an area
about 1.2Mha. The National Forest Commission had done
a splendid task to conquer the issues forests are facing by
recommending allocation of a minimum 2.5% of national
budget to the forestry sector. Apprehensions over inadequate
role of elected Panchayati Raj institutes vis-a-vis Joint Forest
Management Committees (JFMCs) in forest management,
limited participation of non-profit-making voluntary sector,
control over minor forest products, and implementation of
Forest Right Act and PESA are some concerns frequently
voiced with little recognition for the incredible efforts made
to maintain forest cover in the current conflicting scenarios
[31]. As per the wood budget for the year 1996, 86 million
tonnes of fuel wood is being unsustainably removed from
forests [39]. India’s livestock population of 467 million grazes
on 11Mha of pastures. This implies that an average of 42
animals graze on a hectare of land compared to a threshold
level of 5 [40]. In absence of adequate grazing land, nearly
a third of the fodder requirement is met from the forest
resources in the form of grazing and cut fodder for stall
feeding. An estimated 100 million cow units graze in forests
annually whereas the sustainable level is only 31 million [41].
Additionally, graziers collect an estimated 175–200 million
tonnes of green fodder annually [42]. Grazing has been
reported in 67% of the national parks and 83% of the wildlife
sanctuaries surveyed [40, 43].

3.2. Deforestation. Around 3000 B.C, nearly 80% of India
was forested [44, 45]. Deforestation has occurred in the
tropics throughout history [46, 47]. Growing population,
widespread poverty, and limited employment opportunities
in agricultural and industrial sector have resulted in heavy
pressure on forests, primarily due to unsustainable extraction
of fuel wood and over grazing resulting in forest degradation
[48]. Forest vegetation sequesters carbon while at the same
time deforestation and degradation of standing forests leads

Table 1: Area under different legal categories of forest in India
during 1946-47 [36, 52].

Legal status Area (million ha) % of total area
Reserve forest 25.32 96.79
Protected forest and
unclassified forest 0.84 3.21

Total 26.16 100

to release of stored carbon [49]. The total forest cover has
been declining globally. It stood at 3.95Mha or about 30%
of the global land area in 2006. The gross deforestation
rate is estimated to have declined between 2000 and 2005
compared to the decade of the 1990s, but it still amounted to a
gross and net loss of 12.9 and 7.3Mha/year, respectively [50].
Deforestation refers to conversion of area having forest cover
to other uses, for example, croplands, pastures, or urban land.
Degradation [51], on the other hand, refers to reduction in
productivity and/or diversity of a forest due to unsustainable
harvesting (removals exceeding replacements and changes in
species composition), fire (except for fire-dependent forest
systems), pests and diseases, removal of nutrients, and pol-
lution or climate change (e.g., changes in productivity, total
organic matter, and forest composition). In India, the forest
cover is now relatively stable and, therefore, deforestation
is not currently a significant issue in formulation of carbon
sequestration policies [40].

3.3. Stabilization of Carbon Stocks in Indian Forests. India
recognized the enormous importance of the forest resources
and land use, land-use change, and forestry (LULUCF) activ-
ities in contributing towards GHG emissions. Strong policy
skeleton in India made the conservation of forests more
focused [17]. The forestry sector recognizes its increasing
role to provide sustained benefits to the people and strives
to attain it by integrating new frontiers of knowledge and
science in planning, management, research and capacity
building with forest management [31]. A major part of forest
land at the time of independence came under reserved forests
[21]. During 1952–1976, forests were recognized only for
the commercial interest, (Table 1), that is, for eradication of
valuable timber for fast growth of industrial sector, nation’s
development and other purposes [36, 52].

Table 2 presents the change in forest cover over the years
1987 to 2011 indicating that the forest cover has increased
marginally from 64.08 million ha in 1987 to 69.2 million ha
in 2011.

India is one of the few countries where deforestation rates
have been reduced and regulated and forest cover has nearly
stabilised, unlike most other developing countries [28]. Thus
it is important to understand the likely factors contributing
to the observed stabilization of forest carbon stocks in
India.The factors include legislations, forest conservation and
afforestation programmes, and community awareness and
participation [64]. Realizing the need for conservation and
regeneration, several programmes have been implemented at
the government and nongovernment levels. The forest policy
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Table 2: Profile of forests in India from 1987 to 2011 [29, 53–63].

Year

Recorded forest area (in Mha) Forest cover (in Mha)

Reserved
forests

Protected
forests

Unclassed
forests

Total forests
area

% of
geographical

area

Dense
forests

Open
forests Mangroves Total

% of
geographical

area
1987 40.18 21.73 13.27 75.18 22.8 36.14 27.66 0.4 64.08 19.49
1989 40.18 21.73 13.27 75.13 22.8 37.84 25.74 0.42 63.88 19.43
1991 41.49 23.30 12.20 77.008 23.4 38.50 24.99 0.42 63.93 19.45
1993 41.49 23.30 12.20 77.008 23.4 38.55 25.02 0.42 63.93 19.45
1995 41.65 22.33 12.53 76.52 23.38 38.57 24.93 0.45 63.88 19.43
1997 41.65 22.33 12.53 76.52 23.38 36.72 26.13 0.48 63.33 19.27
1999 41.65 22.33 12.53 76.52 23.38 37.73 25.50 0.48 63.72 19.39
2001 42.33 21.72 12.78 76.84 23.38 41.68 25.87 0.45 67.55 20.55
2003 39.99 23.84 13.63 77.47 23.57 39.05 28.77 0.44 67.83 20.64
2009 43.05 20.62 13.27 76.95 23.41 40.25 28.84 0.46 69.09 21.02
2011 42.25 21.39 13.30 76.95 23.81 40.42 28.78 0.46 69.20 21.05

in India was first introduced in colonial period, and later on
changes were made in postcolonial period.

The few important acts, instruments, and rules gov-
erning the protection and conservation of forests include
The Indian Forest Act, 1927; National Forest Policy, 1952;
The Indian Wildlife (Protection) Act, 1972, amended in
1993; Forest (Conservation) Act, 1980, amended in 1988;
Forest (Conservation) Rules, 1981, amended in 1992; The
National Forest Policy, 1988; Joint ForestManagement (JFM),
1990; Biological Diversity Act, 2002; Forest (Conservation)
Rules, 2003; Biological Diversity Rules, 2004; and National
Environment Policy, 2006. Of these, major contributory acts
which majorly caused the stabilization of Indian forest cover
are the following.

(i) Forest (Conservation) Act, 1980, amended 1988: this
act is one of the most effective pieces of legisla-
tion contributing to reduction in deforestation. This
was enacted to reduce the discriminate diversion
of forest land for nonforestry purposes and to help
regulate and control the land-use changes in the
existing forest area. With this act, the deforestation
and conversion of forest lands to nonforest use were
effectively checked [64]. The rate of conversion of
forests to nonforestry uses has declined drastically to
around 15,500 ha per annum since 1980 compared to
1,50,000 ha per annum prior to 1980 [42]. This act
stipulates prior central government approval before
any forest land is sought to be diverted for nonforestry
purpose [40].

(ii) The National Forest Policy, 1988: India’s National
Forest Policy was formulated four years before the
Earth Summit and embodies all elements—social,
environment, and economic—of sustainable forest
management. Its aim was to ensure environmen-
tal stability and maintenance of ecological balance,
including atmospheric equilibrium, which is vital for
sustenance of all life forms—humans, animals, and
plants [16].

(iii) Joint Forest Management (JFM), 1990: The Forest
Policy 1988 set the stage for participatory forest man-
agement in India. The JFM programme documented
the rights of the protecting communities over forests
lands. The local communities and the forest depart-
ment together plan and implement forest recognition
programmes and the communities are rewarded for
their efforts in protection and management. The total
area covered under JFM programme is over 15Mha.
This has allowed protection of forests plantation,
potentially contributing to conservation of existing
forests and carbon stocks [64].

3.4. Forest Degradation. Forest degradation is a complex
process, and its drivers may be completely different from
those for deforestation, thus presenting greater challenges in
assessment or monitoring as compared to deforestation [65].
Widespread forest degradation in the developing countries
remains poorly understood or quantified [66]. Change in for-
est composition because of selective overexploitation, loss of
natural regeneration, lowgrowing stock, and lowproductivity
are important parameters resulting in low carbon content in
the existing forests [40]. Shifting cultivation, fires, and over-
grazing have resulted in the elimination of susceptible species
and in making selected tolerant species more abundant
[51]. The dynamics and causes of deforestation and forest
degradation are multifaceted and complex and vary from
place to place.

Drivers of deforestation and forest degradation in Indian
perspective fall into two categories: first, who those are
planned and projected in accordance with policies, legal
framework, management plans, and so forth, and second,
those who are spontaneous, beyond government and man-
agement control, and usually not accounted for. Planned and
unplanned withdrawals from forests require proper under-
standing and management tools including transparent gov-
ernance, effective enforcement, and appropriate mitigation
actions [67]. The distinction between direct and underlying
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causes and between human- and naturally induced change is
often not as clear as it might appear. In reality, there are long,
complex chains of causation that can bring about deforesta-
tion or the degradation of forests [68].

If appropriate policy instruments and management
options including effective legal framework and site specific
mitigation measures are introduced then the impacts of
planned or controlled drivers could be minimized. Challenge
lies in addressing and managing unplanned drivers and
activities which are mainly a direct outcome of local people’s
dependence on the adjoining forest areas to meet their
livelihood needs like necessity of fuel wood, fodder, grazing,
food supplements, and to a very small extent an illegalmining
within forest and so forth [67]. Forest productivity is the net
annual increment per unit forest area. The productivity of
Indian forests is low [40]. The growing stock of forests area
is estimated to be around 58.96m3 ha−1 in ISFR for the year
2009 and 2011, which is far lowerwhen compared to the global
average of 130.7m3 ha−1 and South and Southeast Asian
average of 98.6m3 ha−1 for the corresponding period [69,
70]. The National Forest Commission report 2006 indicated
that around 41 per cent of total forest in the country is
already degraded, 70 percent of the forests have no natural
regeneration, and 55 per cent of the forests are prone to
fire [71]. As per the study of Nayak et al. [70] the factors
affecting forest degradation in India mainly include critical
livelihood, demand and supply gap of forests products, forests
fires, overgrazing, illegal felling, and diversion of forest land
for nonforest uses due to competing land-use demand for
development and so forth [13, 61, 63, 71–73].

3.5. Forest Degradation and Deforestation: Addressal Mecha-
nism. Reserving forests implies foregoing the benefits that
would have been generated by exploiting the resources or
from adopting alternative land-use practices. Further, the on-
site benefits of forests are lower than the potential benefits
of alternative land uses [16]. The strategies and approaches
to evolve a mechanism to tackle forest degradation and
deforestation will be critical to attain the maximum benefits
of incentives for the stored carbon stocks. Creation of
appropriate awareness amongst stakeholders in deciding the
level of their participation and commitment including that of
the local community for protection of existing forests might
be the leading action for checking deforestation and forest
degradation. The stakeholders need to be effectively and
appropriately informed, enthused, and empowered to take apt
decision for conservation of forests.This should be supported
by the government programmes and policies, which should
advocate and provide the relevant alternative resources to the
community so that the dependence of local community on
forest resources could be reduced. As per Indian submission
to SUBSTA, UNFCCC, these programmes could include

(i) alternative cheap cooking fuel supply,
(ii) promoting non-conventional energy sources,
(iii) low-cost permanent housing facilities,
(iv) improving agriculture and livestock productivity,
(v) free education for children,

(vi) better infrastructural facilities including health,

(vii) effective use of modern communication audiovideo
tools for creating awareness among community.

Striking a balance between the need to enhance food
production for growing population and to cut short defor-
estation requires increase in agricultural production without
further deforestation. This can be addressed through better
land planning and extensive investment in technology to
increase yields of existing farmlands [67].

4. Safeguards for REDD+ Implementation

Since 2009, the UNFCCC negotiations have increasingly
taken up the concerns regarding potential negative effects of
REDD+ on the biodiversity of forest ecosystems, safeguards
and benefits being key words in this matter [15]. The imple-
mentation of REDD+ actions can pose a number of risks
or negative impacts including conversion of natural forests
to plantations and other land uses of low biodiversity, loss
of traditional territories, erosion of rights with exclusion
from land, and loss of traditional livelihoods [74]. At COP-
17 in Durban (Decision 12/CP.17 Para 5) it was agreed that
a summary of information on how safeguards are being
addressed and respected should be provided periodically in
national communication channels agreed on by theCOP [16].

The new term safeguards was introduced during AWG-
LCA intersessions (Bonn, August 2009): “. . . [safeguards
to protect biological diversity in host countries, including
safeguards against conversion of natural forests to forest planta-
tions, should be established].”The underlying principle behind
this was to deal with the dilemma of not having a mandate
to explicitly include biodiversity and the simultaneous need
to ensure that REDD would not create incentives that could
offset the biodiversity objectives of the CBD. In later AWG-
LCA negotiations cobenefits were replaced by safeguards
(nonpaper 18 and 39, FCCC/AWGLCA/2009/L.7/Add.6). At
COP15 the text on this matter reads and “. . . the following
safeguards should be [promoted] [and] [supported] (e) Actions
that are consistent with the conservation of natural forests and
biological diversity, ensuring that actions [. . .] are not used
for the conversion of natural forests, but are instead used to
incentivize the protection and conservation of natural forests
and their ecosystem services, and to enhance other social and
environmental benefits” [15].

In many REDD+ countries, discussions on safeguards
are in their infancy and represent only a minor component
of the overall REDD+ policy dialogue [75]. Safeguards can
be most effectively addressed if explicit consideration is
given to biodiversity concerns during all of the planning
and design, implementation, and assessment stages of the
REDD+ process [76]. The REDD+ framework that is part
of Cancun Agreements includes a number of safeguard
provisions that are to be addressed and respected throughout
the implementation of REDD+ activities [17].The UNFCCC,
in the Cancun Agreement, articulated seven social and
environmental safeguards for REDD+ [77]. These are
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(1) actions that complement or are consistent with the
objectives of national forest programmes and relevant
international conventions and agreements;

(2) transparent and effective national forest governance
structures, taking into account national legislation
and sovereignty;

(3) respect for the knowledge and rights of indigenous
peoples and members of local communities, by tak-
ing into account relevant international obligations,
national circumstances and laws, and noting that the
United Nations General Assembly has adopted the
UN Declaration on the Rights of Indigenous Peoples;

(4) the full and effective participation of relevant stake-
holders, in particular indigenous peoples and local
communities;

(5) actions that are consistent with the conservation of
natural forests and biological diversity, ensuring that
actions referred to in paragraph 70 of this decision
are not used for the conversion of natural forests but
are instead used to incentivize the protection and
conservation of natural forests and their ecosystem
services and to enhance other social and environmen-
tal benefits;

(6) actions to address the risk of reversals;

(7) actions to reduce the displacement of emissions.

The Subsidiary Body for Scientific and Technical Advice
(SBSTA) has been tasked with providing guidance on sys-
tems for information on how REDD safeguards are being
addressed and respected throughout the implementation
of REDD+ [78]. Implementation of safeguards should be
country based and not imposed externally. Safeguards need
to be flexible and reflect national status and not formulated
as additionality [17]. Free, prior, and informed consent
(FPIC) could be an important element of REDD+ safeguard
programs, ensuring that activities are implemented in a way
that fully respects the rights of affected communities [21, 79].

In order to effectively monitor safeguards in India, it will
be necessary to evolve a clearly defined set of indicators and
criteria for parameters such as forest governance structures,
respect for rights of indigenous peoples, and full and effective
participation of relevant stakeholders, along with a system to
monitor these [20, 29]. India has well-established forest gov-
ernance system, responsible for forest management as per the
Indian government policy, legal institutions, and regulatory
framework.The governance system impounds the dynamism
of forest behaviour. The management of forests gets inputs
from the various local, regional, and national level bodies,
constituting with members from the local villages. In India,
there are safeguards already in place to protect the customary
rights and traditions of tribes, forest dwellers, and other local
communities. Policy and legal instruments exist in the form
of joint management programmes, the Forest Rights Act, and
the Biological Diversity Act, whose provisions ensure the
rights of local communities and enable them to be key players
in the local level governance of the natural resources [16].

5. Developing MRV System for REDD+

Transparent, accountable, and sustainable monitoring,
reporting, and verification (MRV) systems are essential
for any REDD+ framework. With the prospect of a global
agreement on forest preservation on the horizon, establishing
functional MRV systems is one of the major goals of the
so-called REDD Readiness [80]. MRV relates to both actions
on the ground (i.e., that change forest carbon stocks) and
REDD+ transactions (i.e., compensation and financial trans-
actions or transfers) [81]. A robust monitoring mechanism
is essential for successful implementation. As part of the
Cancun Agreement, countries are supposed to develop a
robust and transparent national forest-monitoring system
with the capacity to consistently and accurately monitor
changes in forest cover and carbon stocks over time. There
is a general consensus that this forest monitoring system
would be a combination of remote sensing and ground-based
systems [20, 65]. Any system that intends to compensate
countries for avoided deforestation and degradation requires
a reference level for recent forest carbon stocks against
which future performance can be measured. The choice of
reference level will determine not only the effectiveness of
REDD+ in terms of climate impact, but also the potential
financial benefits to recipients of REDD+ funding and hence
incentives for countries to participate in the scheme [82, 83].

India is among the few countries to regularly use satellite-
based remote sensing technology since the 1980s in detecting
and assessing forest cover changes [63]. Under the second
National Communication to UNFCCC, forest biomass car-
bon and soil organic carbon were estimated in India, and
the procedure which was followed for the programme has
the potential of being developed and adopted as a REDD+
methodology for assessing changes in forest carbon stocks
over a stipulated period [17]. India is of the view that the
reference level (RL)/reference emission level (REL) needs to
be fixed in an open and transparent manner following the
procedure decided by the parties for the purpose [16]. India
will have to develop a robust system formonitoring of carbon
stocks in forests through a network of permanent monitoring
plots to provide adequately accurate subnational estimates of
carbon stock changes [20].

The Government of India formally adopted Community-
based Forestry Management/Joint Forest Management res-
olution on July 1, 1990, in pursuance of its National Forest
Policy, 1988. It laid down broad guidelines for an institutional
arrangement involving the local people to jointly protect and
manage the forest resources in return for benefits from it [40].
Joint forest management (JFM) has facilitated protection and
regeneration of existing forests and rise of forest plantations,
which will contribute to conservation of existing forests as
also the carbon stocks. This approach matches well with the
objectives of REDD+ programmes being implemented in
many REDD+ countries [17].

6. Financing of REDD+ Mechanism

Essentially, REDD+ is an investment focusing on retaining
or enhancing natural capital and provides an opportunity
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to enable countries to move towards realizing green devel-
opment [84]. Multilateral, bilateral, and private funding
mechanisms are now supporting different REDD+ activities
at various levels. Multilateral mechanisms like UN-REDD
programme, World Banks’ Forest Caron Partnership Facil-
ity (FCPF), and Forest Investment Programme (FIP) are
supporting capacity building activities in many developing
countries for the effective implementation of REDD+ [85].
REDD+ investments are focused on maintaining or enhanc-
ing natural capital, either through investments in forests or
through slowing, halting, or reversing drivers of deforestation
and forest degradation [84]. REDD+ finance mechanism
must be effective: they must contribute to tangible and inde-
pendent third-party-verifiable stabilizations of atmospheric
concentrations of greenhouse gases; efficient: theymust result
in “value for money” and allow both private-sector and
public-sector institutions to participate on fair terms; and
equitable: at a minimum, they must avoid exposing to greater
risk the poor and most marginalized rural communities
whose livelihoods depend on forests, avert the distortion of
forest products markets, and allow broad participation on
equitable terms at the national and international levels [26].

India supports a mix of market and global funds to
finance REDD+ activities. Central funding should com-
pensate for maintenance of forest carbon stocks whereas
money for compensating change in carbon stocks (due to
decrease in deforestation and degradation or increase in for-
est cover) could be generated by selling carbon credits in the
international markets [73, 85]. Separate financial approaches
need to be adopted for providing positive incentives for
the two types of carbon stocks under REDD+ regime, that
is, for (a) change in carbon stocks (with subcategories for
incremental carbon stocks and reduced deforestation) and
(b) baseline carbon stocks [17].Themarket-based approaches
that would be developed for incentivizing removals and
emission reductions to be separate from theCDMmarket and
conservation of forest carbon stocks could be incentivized
through non-market-based mechanisms [16]. Any REDD
finance mechanism—market-based or fund based—needs
to properly address the concepts of carbon stock and flow,
uncertainty, and discount rates [26].

6.1. Green India Mission. In the context of the overall
objective of the National Action Plan on Climate Change
(NAPCC), the environmental service which is of utmost
importance, is the carbon sequestration potential of the
forests. NAPCC correctly recognizes increase and improve-
ment in forest and tree cover as a potential mitigation option.
Indian initiative to have a “national mission for a green India”
as one of the eight national missions is a very pragmatic
step that fits most appropriately into the country’s concern
on climate change, as also into its overall developmental
planning [86]. The government has put in place Green India
Mission with a budget of Rs 46,000 crores (approximately
USD 10 billion) over a period of 10 years.Themissionwill help
in improving ecosystem services in 10 million ha of land and
increase flow of forest-based livelihood services and income
of about 3 million forest dependent households [27].

The GIM acknowledges the influence that the forestry
sector has on environmental amelioration and inclusive
development [87]. The Green India Mission puts the “green-
ing” in the context of climate adaptation and mitigation,
aiming to enhance ecosystem services like hydrological ser-
vices and biodiversity, including carbon sequestration and
storage (in forests and other ecosystems), in addition to
provisioning services like fuel, fodder, timber, and NTFPs,
while also addressing the livelihood issues of people living
in and around forests [88]. In addition to other objectives,
the mission will also seek positive incentives from REDD+
mechanism.The experience of implementing concept of JFM
can successfully be replicated in protecting the rights of the
tribal and other forest-dwelling communities while involving
them in the proposed REDD+ mechanism. The mission is
the practical demonstration of India’s support for policy of
conservation, sustainablemanagement of forests and increase
in forest cover as a means of reducing emissions from
deforestation. However, achievement of incremental targets
laid in the mission would not be possible fully unless the
mission receives the supplemental financial support from the
future REDD+ mechanism. Similarly, there is likelihood of
financial support for maintenance of baseline stocks through
REDD+ mechanism [86].

The Forest Carbon Partnership (FCPF) aims to prepare
forest countries for REDD+ implementation—known as
REDD+ Readiness [17]. The FCPF assists developing coun-
tries in their efforts to reduce emissions from deforestation
and forest degradation and foster conservation, sustainable
management of forests, and enhancement of forest carbon
stocks (all activities commonly referred to as “REDD+”) by
providing value to standing forests. The Interim REDD+
Partnership created in Paris during the May 2010 conference
on forests and climate change wasmade up of an initial group
of six developed nations who have pledged to provide US$4.5
billion to assist developing countries jumpstart REDD+
activities [19].TheEliaschReview [89] estimated that the one-
time cost requirements for 40 countries to reform policy and
build capacity for REDD totalled US$4 billion.

Whether REDD is financed through a voluntary fund, a
market mechanism, a hybridmechanism (e.g., revenues from
permit auctions in a cap and trade system), or a combination
thereof, it must generate finance at the appropriate scale and
to the appropriate stakeholders and sustain it over time [90].

7. REDD+ Strategy of India

The REDD+ text in the Cancun Agreements has came out
from the text that had been discussed for many years in the
UNFCCC negotiations. The text sets the stage for a nation-
ally driven phased approach to a REDD+ mechanism. The
international framework involves a three-phase approach for
an REDD+ mechanism for developing countries like India:
(1) development of national strategies or action plans and
capacity building; (2) implementation of national strategies
or action plans that could involve REDD+ pilot projects; and
(3) mobilization of funds from developed countries, with
financing mechanisms [21].
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The REDD+ strategy plan for India containing three
phases is still under preparation. These phases are as follows

(i) Phase I: preparation for adoption of REDD+,
(ii) Phase II: understanding implementation of REDD+,
(iii) Phase III: full scale result-based implementation of

REDD+.
The strategy will be implemented in a coherent and

mutually supportive way with the relevant Aichi Biodiversity
Targets (5, 7, 11, 14, and 15) and the Strategic Plan for
Biodiversity 2011–2020 through various elements of REDD+.
The REDD+ strategy plan for India will include mechanism
for addressing direct benefit for biodiversity as well as benefit
sharing to indigenous and local communities [91].

The incentives so received from REDD+ would be passed
to the local communities involved in protection and man-
agement of the forests. This will ensure sustained protection
of our forests against deforestation [27]. In Indian context,
the forest will not be managed for “carbon services” alone,
but for all the ecosystem services that are flowing from the
forests to the local community. The incentives for carbon
serviceswill append to the benefits that the local communities
are already receiving from the forest ecosystems [91]. It is
estimated that a REDD+ programme for India could provide
capture of more than 1 billion tonnes of additional CO

2
over

the next 30 years and provide more than USD 3 billion as
carbon service incentives under REDD+ [27]. The country
specific safeguards will be a part of national strategy with a
view to ensure full participation of local communities and all
other stakeholders. India’s national REDD+ strategy aims to
enhance the quantumof forest ecosystem services that flow to
the local communities by enhancing and improving the forest
and tree cover of the country [91].

Hitherto, India has not prepared a REDD+ strategy as
required under the UNFCCC; hence a dedicated institutional
structure needs to be put in place to formulate and implement
a national REDD+ strategy with a clearly defined mandate,
roles, and responsibilities [20]. The issues to be addressed
through REDD+ are complex in nature. The implementation
of REDD+ frameworks will be strongly influenced by the
presence or lack of robust legal framework. The existence of
a legal framework that addresses environmental, social and
economic issues that reflect the international legal framework
of norms and standards is crucial for India to adopt standards
on REDD+ [74].

8. Conclusion

Currently, there is significant concern over global warming,
green house gas emissions, and their possible impacts on
society. For successful implementation of REDD+ in India,
technological assistance, readiness assistance, and continued
political momentum are essential. A fully fledged national
REDD+ strategy needs to be developed and implemented
along with action plans with an immediate start of pilot
activities in selected areas in collaboration of partners at
national and international levels. An enormous capacity

building at every level of forest hierarchy is needed for suc-
cessful REDD+ implementation. An appropriate multilateral
financial mechanism needs to be developed to operationalize
capacity building programmes. The urgency of national
REDD+ institutional framework stems from the fact that the
implementation of REDD+ will involve tremendous coordi-
nation efforts. Pilot projects for REDD+ can be initiated in
joint forest management areas. For effective implementation
of REDD+ programmes there is need for forests-related legis-
lation in place to enable REDD+ related project development
which also includes definitions of ownership, rights, and
obligations with respect to the sale and trade of carbon or
Payment for Environmental Services (PES) accrued through
REDD+ projects.
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