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Growing trees outside forests (ToF) presents

a significant environmental and economic
opportunity in India. Nearly 80 million hectares
(Mha) can sequester 3.4 gigatons of carbon dioxide-
equivalent (Gt CO,e) by 2040 to help India achieve
its international climate commitments (Chaturvedi
et al. 2018). It can also support food and livelihood
security for rural India, especially for its poor and
vulnerable groups.

India has several enabling policies and schemes
embedding a range of monetary and nonmonetary
incentives for the scaling of ToF through
interventions such as agroforestry. We analyze
incentives implementation in the six states of
Gujarat, Karnataka, Maharashtra, Odisha, Punjab,
and Telangana to identify enabling conditions that
can spur ToF expansion as well as the barriers that
impede implementation.

Based on our analysis, we propose developing
landscape-level restoration strategies and plans,
reorienting or shifting incentives to protect,
promote, and improve research on traditional

ToF systems, targeting the needs of women and
marginalized groups who are disproportionately
dependent on multipurpose trees, and improving
the enabling environment for existing incentives to
motivate farmers and other practitioners to protect
and expand ToF systems.
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Introduction

Growing trees outside forests (ToF) offers
manifold environmental and socioeconomic
benefits. Key benefits include improved livelihoods, jobs
and income generation, enhanced soil health, biodiver-
sity conservation, carbon sequestration, and increased
resilience of local communities (Gol 2014). In a separate
study, we documented the existence of at least 47 systems
of ToF in India including agroforestry, urban forestry,
block plantations, and linear plantations.* The expansion
of ToF can support India’s international commitments
including the Nationally Determined Contribution
(NDC), the Bonn Challenge?, Land Degradation Neutral-
ity target?, and Sustainable Development Goals (SDGs).
In the last decade, India increased focus on ToF expan-
sion through policies and schemes that incentivize and
support farmers and other practitioners to take up ToF
systems, particularly agroforestry. Key policies/schemes
include the Sub-Mission on Agroforestry (SMAF),
National Mission for a Green India (GIM), National Bam-
boo Mission, and Nagar Van (city forests), among others.

The implementation of these policies/schemes,
though, has yet to be optimized. There are several
challenges that impede implementation, such as lack of
quality planting material; technical capacity and knowl-
edge gaps; market and finance gaps; and inadequate
attention to issues around land and tree tenure, gender,
and social inclusion (ICFRE 2020; Singh et al. 2020).
Enabling conditions and barriers vary from state to state
and account for the broad spectrum of differences in the
implementation of ToF policies/schemes.

Figure ES 1 |

About this working paper

In this paper, we analyze 16 national and 30
state-level policies/schemes for ToF expansion
in six states in India. Our aim is to address and
answer two specific questions:

What are the different types of policy incentives in
national and state-level schemes for implementing
and scaling ToF that are available in the six selected
states?

What are the key enabling conditions for and barri-
ers to achieving results at scale?

We selected the six states for deep-dive analysis based
on three criteria: (a) states representing a range of high,
medium, and low performance based on SMAF fund
data available in the government database; (b) states
with high, medium, and low extent of trees outside of
forests; and (c) states displaying commitment to ToF
expansion through flagship policies/schemes (see Figure
ES 1). The selected states—Gujarat, Karnataka, Maha-
rashtra, Odisha, Punjab, and Telangana—represent 13
out of the 20 agro-ecological zones in India. We con-
ducted the comparative analysis of incentives, enabling
conditions, and barriers through a mixed-methods
approach. We combined systematic literature review of
ToF policies/schemes (peer-reviewed and grey litera-
ture) with interviews with 43 stakeholders from govern-
ment, civil society organizations, research organizations,
and farmers from the six states.

Gujarat

Extent of ToF: 1.1 Mha (6.1% GA)

SMAF: High fund release

Other: Social forestry and agroforestry
schemes

Maharashtra

Extent of ToF: 2.6 Mha (8.7% GA)

SMAF: Moderate fund release & utilization
Other: Mission plantation; social forestry
schemes

a.

>

Karnataka

Extent of ToF: 2.2 Mha (11.6% GA)
SMAF: High fund allocation, release
utilization

Other: Krushi Aaranya Protsaha Yojna

Source: WRI India authors.
Map not to scale.

Extent of ToF: 0.8 Mha (5.2% GA)

SMAF: Moderate fund allocation, release,
utilization

Other: Green Punjab Mission;
commercial agroforestry

Extent of ToF: 2.3 Mha (15% GA)

SMAF: High fund release & utilization
Other: Traditional agroforestry systems
(eg. Podu).

Telangana

Extent of ToF: 0.4 Mha (4.3 % GA)
SMAF: Low (no data)
Other: Telanganaku Haritha Haram
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Our study shows that India’s ToF policies/
schemes offer at least seven types of monetary
and three types of nonmonetary incentives to
spur ToF. Monetary incentives include input subsidies,
performance-based payments, grants, credit, benefit-
sharing, minimum support price, and insurance. The
nonmonetary incentives are supply chain infrastructure,
regulatory incentives, and technical assistance.
Agroforestry, which includes trees on bunds or
boundaries, farm forestry, fruit orchards, and agri-horti-
forestry, emerged as the most common ToF system
promoted by the policies/schemes.

The analysis highlighted key enabling conditions
that support the six states to implement ToF
policies and incentives. Strong political and
bureaucratic commitment to expansion of ToF
underpins effective implementation of policies,
particularly through alignment with other national
policies. Nongovernmental organizations (NGOs) and
research organizations provide crucial support in
research and awareness-building, and often bridge the
disconnect between government departments and
farmers on the ground. The private sector, through
innovative business models and functioning value
chains, plays an important role in incentivizing farmers
to adopt ToF systems.

We found barriers in the six states that impede
success of policies and uptake of ToF. Farmers
highlighted the lack of incentives for protecting existing
ToF systems and promoting traditional ToF practices
with native tree species. Such native systems are
prioritized by women and other marginalized people
who are dependent on these multipurpose trees for
food, fuelwood, fodder, and nontimber forest produce
(NTFP). Gaps in research and extension services also
limited awareness among farmers on available ToF
models and policy incentives. Lack of quality planting
material, continuing ambiguities regarding permits for
harvest and transit of farm-grown timber across state
lines, and poorly developed value chains were
highlighted by stakeholders as disincentives preventing
farmers from taking up ToF systems. Lack of attention
to tree tenure dissuaded tenant farmers and women
from practicing ToF interventions.

To support the effective implementation of ToF
incentives and policies, we need to develop
restoration strategies using a landscape

approach, reorient or shift incentives to suit

the local context, and strengthen the enabling
environment for existing incentives. Based on our
study, we recommend reorienting incentives to protect
existing ToF, promoting traditional ToF models, and
improving research and extensions services around native
tree species. The reoriented incentives can include
targeted provisions for women and marginalized groups
(e.g., Scheduled Caste and Scheduled Tribe) that are often
the primary practitioners and beneficiaries of traditional
ToF systems. There is scope to extend incentives such as
minimum support price and supply chain infrastructure
to wider timber and nontimber ToF produce from the
current narrow focus on just a few tree species.

We found the need to strengthen the enabling
environment for existing incentives to achieve
better outcomes. For instance, input subsidies can be
made effective by establishing quality control and
standards for planting material and nurseries. Insurance
of ToF systems can be promoted by subsidizing
premium payments through government programs or
the private sector. Implementing certification standards
for farm-grown timber can address transit-related
challenges. Promoting participation of NGOs and
research organizations through grants or inclusive
governance models can provide farmers with the
necessary technical assistance for successfully
implementing ToF systems. Strengthening the role

of the private sector, establishing value chains, and
fostering ToF entrepreneurs can also inspire farmers

to take up tree-based interventions.

Globally, human-induced land degradation negatively
impacts 3.2 billion people, contributing to distress
migration and increased conflict. Degrading lands drive
species extinction and intensify climate change (IPBES
2018). There is a consensus that land management
strategies contribute to climate change mitigation and
adaptation, combat desertification, and enhance food
security (IPCC 2018, 2019). Landscape restoration,
which is the long-term process of regaining ecological
integrity and enhancing human well-being, includes a
range of interventions such as natural regeneration,
mixed-species plantation, and agroforestry, among
others (Chazdon et al. 2017). In India, where 700 million
people in rural areas are dependent on forestry and
agriculture for their livelihoods and sustenance,
landscape restoration provides a sustainable pathway
for rejuvenating land, strengthening the flow of
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ecosystem services, ensuring food and nutritional Areas (RFAs) (areas recorded as forests by the

security, and enhancing livelihoods. The government of government) irrespective of patch size or area (FSI
India (GOI) has made several international 2019). The Forest Survey of India (FSI) estimated the
commitments to restore lands. This includes the Bonn extent of ToF as 29.38 Mha, which is 36.4 percent of the
Challenge and the Land Degradation Neutrality (LDN total forest and tree cover in the country (FSI 2019) (see
target commitment to restore combined 26 million Figure 2). Farmers and other stakeholders practice
hectares (Mha) of degraded and deforested land by diverse ToF systems in India. As part of another ongoing
2030; India’s goal under the Nationally Determined study, we are conducting a systematic literature review
Contribution (NDC) to create an additional carbon sink of the array of ToF systems. Our preliminary results
of 2.5 to 3.0 billion tons of carbon dioxide—equivalent identified at least 47 types of ToF systems, including
(gigatons [Gt] CO2e) by 2030 through improved forest agroforestry, monoculture or mixed-species plantations
and tree cover; and biodiversity targets to achieve the in private and common lands, block plantations, fruit
globally shared Biodiversity Vision 2050. Landscape orchards, urban forestry, home gardens with trees, and
restoration can also contribute to many of the linear plantations along roads and rivers, among others.
Sustainable Development Goals (SDGs), as shown in
Figure 1 below. Among the different types of ToF systems, agroforestry
emerged as the largest subset. Estimates of area under
Trees outside forests agroforestry vary considerably. For instance, Dhyani

and Handa (2013) estimated agroforests cover at
approximately 25.32 Mha while the FSI (2013)
estimated 11.1 Mha. Agroforestry is the collective name

In the Indian context, trees outside forests (ToF) refers
to tree resources found outside of Recorded Forest

Figure 1 |

Helps mitigate Provides foods & Improves Improves Creates
SR climate change forest products air quality biodiversity recreational
=0 Carbon stock of 250 to 300 million people SDG 3, 11 India is one of the 17 opportunities
7,082 million tonnes dependent on forests for mega-diverse countries
SDG 13, NDC their livelinood with 710 8% of the SDG 3, 8,11
SDG1,2,12 world's recorded species

SDG 15

Improves Provides sustainable Creates Improves
water quality timber, fiber, and fuel rural jobs soil health
1756 sq km of water Nontimber forest produce is the NTFP sector alone SDG 12,15
bodies inside forests largest unorganized sector with employs 250 million

SDG 6, 14 aturnover of more than INR 5,440 crore SDG1,5,10,16

SDG 2, 5,10, 12,16

NATIONALLY N GOODHEALTH GENDER § tecomvorca | 4 R RESPONSIBLE 15 ik 16 ek st
DETERMINED POVERTY ANDWELLBEING EQUALITY ECONOMICGROWTH INEQUALITES ANDCOMMUNITIES CONSUMPTION ONLAND ANDSTRONG

wiid [ | > | G | af | S E

Note: SDG = Sustainable Development Goal; Sq km = Square kilometers; NTFP = Nontimber forest produce; Crore =10 million rupees; INR = Indian rupee.
Source: Seymour and Busch 2017; image adapted from Faruqi et al. 2018.
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Figure 2 for land-use systems where trees are deliberately
integrated with croplands and/or livestock. Agroforestry
provides a range of environmental benefits that include
soil moisture conservation, improved flow of water,
carbon sequestration through above-ground biomass,
and improvement in biodiversity (Sarvade and Singh
2014; FAO 2015).

. The biophysical potential for expansion of ToF
in India is immense. The “Restoration Opportunities
Atlas of India” developed by World Resources Institute
India (WRI India) identifies an area of over 50 Mha of
opportunity for ToF, referred to as mosaic restoration in
the atlas (see Figures 3a and 3b). Here, the largest

Area of trees outside forests potential is for agroforestry in rainfed farmlands. The

in hectares tree cover in mosaic areas can have a wide range. One
<2500 study shows that 60—100 trees per ha or 20 percent of
2500-5,500 . .. .
5500-8,000 tree cover is a common practice in India (Saxena 2015).
%g%%-gooo& Increasing tree cover in the mosaic restoration areas to
- 13,000-16,000 20 percent can sequester 3.4 Gt of CO2e through
[ | 13883;92%%% above-ground biomass alone by 2040 (Chaturvedi et al.
I 2200024000 2018).5
B 24000
Source: FSI2019.
Map not to scale.
Figure 3a and 3b |
Landscape Restoration Opportunities Potential for increase in above-ground carbon sequestration

resration 34 Mha
Mol
resorston 87 Mha

Maximum Tree Cover Capped
at 20% in Cultivated Areas ;( )

[ Protection® High
s I \Vide-scale restoration**
7 ! Mosaic restoration*** :
Excluded areas Low b

o

Note: Mha = Million hectares.

*Areas for forest protection include healthy forests that need to be maintained and protected against risks such as fire, land diversion, and fragmentation.
**Wide-scale restoration are areas where near contiguous tracts of forest and tree cover can be established.

***Mosaic restoration is the integration of trees in a patchwork of different land uses including rainfed farmlands.

Source: Chaturvedi et al. 2018.

Maps not to scale.
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The Gol has shown its commitment to expansion
of ToF through various domestic policies,
schemes, programs, and missions. India was the
first country in the world to adopt a National
Agroforestry Policy, in 2014, which led to the creation of
the Sub-Mission on Agroforestry (SMAF) under the
umbrella of the National Mission for Sustainable
Agriculture (NMSA) (NMSA n.d.). ToF systems such as
agroforestry, urban forestry, and linear plantations have
been promoted through various national-level schemes
and policies like the National Bamboo Mission (NBM),
National and State Rural Livelihoods Missions, Mission
for Integrated Development of Horticulture (MIDH),
National Clean Air Programme, Green Highways
Mission, and Nagar Van for urban forestry. These
policies and schemes have been augmented with other
efforts like the National Bank of Agriculture and Rural
Development (NABARD)—-supported wadi programS,
subnational initiatives through state governments’ social
forestry schemes—as well as by projects by NGOs, the
private sector, research institutions, and local
communities.

Experience of implementation of these policies/
schemes has been varied. India’s flagship policy for
ToF, the National Agroforestry Policy (2014) and the
related mission, SMAF (2016), offer an overview of the
opportunities and challenges facing ToF in India. Our
consultations with experts and stakeholders show that
SMAF has had limited success in the five years since it
was initiated. It has lagged in enabling farmers,
particularly small and marginal landholders, to
successfully implement agroforestry systems. The
uptake and implementation of SMAF has been uneven
across the states, with varying levels of outcomes. Only
20 states and two Union Territories (UTs) have made
the necessary notifications for the relaxation of transit
regulations, which is a prerequisite for the availing of
the benefits of SMAF (Parliament, Lok Sabha. 2021a)’.
Among other policies/schemes, the National Mission for
a Green India (GIM) achieved only 2.8 percent of its
restoration target as of March 2020 due to inadequate
budget allocation (Gol 2021; MoEFCC 2019). On the
other hand, states have successfully leveraged the
Mahatma Gandhi National Rural Employment
Guarantee Scheme (MGNREGS) to expand ToF, by
supporting activities related to drought-proofing and
agroforestry (See Appendix A).

Incentives play a pivotal role as powerful policy
levers. While incentives on their own cannot achieve
ToF goals, they are instruments that can be used to set
up the right enabling conditions to achieve a policy goal.
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Globally, the experience with incentives has been varied.
There are several examples where countries have used
public incentives to pursue ToF systems such as
agroforestry as a development strategy that offers
immense learning for India (see Appendix B). The
incentives include subsidies, credits, reduced tax rates,
payments for ecosystem services (PES), and
sustainability certification schemes. Incentives can also
take the shape of regulatory reforms that provide use,
management, and benefit rights to communities
(Urzedo et al. 2020; Cronkleton et al. 2017; Jacobi et al.
2017; Place et al. 2012). In the agriculture sector, for
instance, while subsidies have spurred productivity,
there are examples of perverse incentives that have led
to exploitation of groundwater and land resources.
Recent reports explore agriculture subsidies across the
world to identify opportunities to repurpose incentives
to achieve sustainable outcomes (Ding et al. 2021; FAO
et al. 2021 ). Improving uptake and scaling of ToF
systems such as agroforestry through policies/schemes
requires motivating farmers and other local
stakeholders through easily accessible monetary and
nonmonetary incentives.

Aim of this study: Indian policies/schemes on ToF
offer a range of incentives such as input subsidies, direct
payments, grants, and technical support. A literature
review and consultations with stakeholders indicate
there is a research gap on the types of policy incentives
available, their scope and limitations, and
implementation experiences of stakeholders.
Addressing key common challenges that individual
states face and promoting cross-learning of best
practices and failures in the effective deployment of
these incentives emerges as critical learning needed to
develop a roadmap for scaling ToF. In this working
paper we look at six states (Gujarat, Karnataka,
Maharashtra, Odisha, Punjab, and Telangana) with
diverse geography and ToF systems. We reviewed
national and state-level policies to identify the different
types of incentives available and to examine the
enabling conditions and barriers that need to be
addressed for scaling ToF. We hope this study, which is
the first such on incentives offered by national and
state-level ToF policies/schemes, will provide useful
input to policymakers and decision-makers, restoration
planners and practitioners, and NGOs.

For the purpose of this study, we use “policy” to refer to
any act, rule, regulation, notification, circular, or
government order enacted or issued by the national



and/or state governments that relates to ToF systems.
“Scheme” refers to schemes, missions®, or programs of
the national or state governments that support ToF
systems. Our focus is on policies and schemes that are
currently in force in the six states we selected for our
deep-dive analysis.

We adopted a mixed-methods approach for conducting
this study. The processes we followed are listed below:

Quantitative analysis of fund allocation, release, and
utilization for policy/schemes

Secondary literature review of implementation
experience

Primary data collection through key informant
interviews (KIIs) with 43 key stakeholders from
government, civil society, the private sector, and
farmers.

We selected the states of Gujarat, Karnataka,
Mabharashtra, Odisha, Punjab, and Telangana based on
the following criteria (see Figure 4):

Fund allocation, release, and utilization
under SMAF: SMAF is the government’s flagship
mission for promoting ToF in India. The details of
funds allotted, released, and utilized by the states
are compiled in an official database (NMSA n.d.).°
The limitation we faced was that only seven states
provided data on utilization of funds: Karnataka,
Andhra Pradesh, Odisha, Maharashtra, Mizoram,
Punjab, and Chhattisgarh (NMSA n.d.). We selected
six states that represent high-, medium-, and low-
fund allocation, release, and utilization (see Appen-
dix C).

Extent of ToF: We selected a range of states with
high, medium, and low area under ToF to ensure we
could objectively analyze best practices and chal-
lenges. Given the variation in geographic area (GA)
of the states, the absolute area and ToF as a percent-
age of GA were considered (see Figure 2).

Other flagship policies on ToF: Taking into
account the paucity in SMAF fund data, we looked
at the experience of states with policies/schemes for
ToF expansion, such as flagship state-level schemes
and history with promotion of traditional and mod-
ern ToF systems.

Figure 4 |

Punjab a

Gujarat

Odisha
Maharashtra
Telangana

>

Karnataka

Source: WRI India authors.
Map not to scale.

We created a list of national and state-level policies/
schemes focusing on ToF in the six selected states.

We compiled this list through a secondary literature
review of government documents, including policies,
acts, notifications, circulars, orders, and amendments.
We reviewed 16 national and 30 state-level policies/
schemes/ programs (see Figure 5, Appendix D, Tables
D1 and D2). We conducted our review by developing

a framework to assess the policies and identify the
incentives offered (see Appendix E). We also reviewed
operational guidelines, progress reports, and financial
reports from the government. We backed this up with

a literature review (including peer reviews and grey
literature) using combinations of relevant search words
in Google Scholar.* Our populated framework identified
the different types of policy incentives for promoting
uptake and scaling of ToF, modality of delivery, institu-
tions/stakeholders involved, monitoring mechanisms,
and other factors that supported implementation of
the schemes. We noted any shortfalls or challenges in
funding and implementation to inform our checklist of
questions for the KIIs.
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Figure 5 | National and state policies reviewed for the study

= National Agroforestry Policy, 2014
= Rainfed Area Development under National Mission for Sustainable Agriculture, 2010
= Sub-mission on Agroforestry under National Mission for Sustainable Agriculture (NMSA), 2016
= The Mahatma Gandhi National Rural Employment Guarantee Act, 2005
= Biological Diversity Act, 2002
= National Mission for a Green India, 2014
= Rashtriya Krishi Vikas Yojana, 2007
NATIONAL POLICIES = Pradhan Mantri Krishi Sinchai Yojana (PMKSY), 2015

AND SCHEMES T = National Rural Livelihoods Mission, 2011
= National Bamboo Mission, 2018 (restructured)
= Mission for Integrated Development of Horticulture (MIDH), 2014
= National Clean Air Programme, 2019
= Green Highways (Plantation & Maintenance) Policy, 2015
= Nagar Van Scheme, 2020
= Weather Based Crop Insurance Scheme (WBCIS)
= Coconut Palm Insurance Scheme (CPIS)

STATE POLICIES
AND SCHEMES

Source: WRI India authors.
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Table 1 |

PROVISION

Subsidies

Performance dased payments

Grants

JUSTIFICATION/REMARKS

Subsidy for planting material
Infrastructure subsidy
Payments based on survival rate of saplings

Grants to farmers/farmer groups for taking up ToF

Monetary
instruments

Credit
Credit-linked loans

Benefit-sharing

Minimum support price (MSP)

Insurance

Supply chain infrastructure

Non- Regulatory incentive

monetary
instruments

Technical assistance
Extension services

Note: ToF = Trees outside forests.
Source: WRI India authors.

Types of incentives for ToF: From the review of
policy documents, we identified seven types of monetary
and three types of nonmonetary incentives embedded at
the national and state levels for supporting expansion of
ToF. A few incentives such as minimum support price
(MSP), insurance, and supply chain infrastructure are
available only for limited commercial ToF produce such
as coconuts and select horticulture produce. This nuance
is highlighted in the Key Findings section below. Table 1
provides a snapshot of the policy instruments and the
modality of delivery of different policy incentives.

We interviewed key stakeholders from the six states, as
well as experts and practitioners from other states
working on innovative ToF projects (list of interviewees
in Appendix F). In these interviews, we focused on
understanding their experience in implementing various

MSP for ToF produce

Credit-linked back-ended subsidy

Benefit-sharing agreements

Tree insurance for ToF systems

Insurance for coconut and horticulture species
Cold storage for horticulture produce and bamboo
Relaxation of transit permits

Relaxation of felling regulations

Permissions/Permits for harvest and transport

Capacity-building, technical capacity for planning ToF systems, awareness building on
policies/incentives

ToF-related schemes and in the availing of ToF
incentives, best practices, and success factors that could
be scaled, and challenges in the implementing or
availing of ToF incentives. The checklist/outline of these
semi-structured interviews is provided in Appendix G.

We interviewed 43 stakeholders from different sectors
(see Figure 6). This included officials from the state
nodal agency for SMAF; Forest Department officials;
Horticulture Department officials; Bamboo Mission
officials; researchers from research organizations, state
agriculture universities, and the Central Agroforestry
Research Institute—Indian Council of Agricultural
Research (CAFRI-ICAR); NGOs working closely with
farmers for implementation of interventions; farmers
implementing ToF systems, particularly agroforestry;
and entrepreneurs involved in agroforestry and
restoration businesses (See Figure 6).
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Figure 6 |

7%

Source: WRI India authors.

We used the best publicly available and accessible data
for this study and engaged with key stakeholders to
corroborate findings and address gaps. The challenges
we faced can be broadly divided into three categories—
data gaps, challenges in analyzing on-ground impact of
policies/schemes, and pandemic-related disruptions.

Data on implementation of policies/schemes such as
activities conducted, area covered, funds utilized, targets
achieved, and beneficiaries are not uniformly available
and/or accessible across states. We used the allocation,
release, and utilization of funds from SMAF as a proxy
indicator to analyze the implementation progress of
SMAF. We obtained SMAF fund details from the
publicly available database maintained by the National
Mission on Sustainable Agriculture (NMSA). Though
the database is updated regularly, the information is
incomplete if states are unable to submit data on time.

The sparse data that are currently available and
accessible are not suitable for analyzing the impact of
ToF policies/schemes or their socioeconomic benefits to
local communities. One of the biggest challenges we
faced with analyzing the “impact” of SMAF and other
policies/schemes, is the lack of data on the increase in
ToF since the year of implementation. The Forest Survey
of India (FSI) analyzed the extent of ToF for the first

Government
M Agricultural and research universities
M Civil society organizations

Farmers

Private sector/Entrepreneurs

time in 2019. However, comparable data from previous
years are not available to assess the temporal change in
ToF vis-a-vis implementation of ToF policies/schemes.
A causal connect cannot be made between the extent of
ToF from FSI 2019 and the implementation of schemes.
For schemes such as SMAF and NBM, information on
beneficiaries is restricted only to the number of
beneficiaries and does not include details on the type of
socioeconomic benefits obtained.

Due to COVID-19-related travel restrictions, stakeholder
interviews were conducted virtually over zoom and
telephone. Interviews with farmers were supported by
our partners. Action for Social Advancement (ASA)
conducted interviews with farmers in Gujarat,
Maharashtra, and Odisha. For Telangana, case studies
featuring interviews with farmers practicing
agroforestry were shared by the Centre for People’s
Forestry. In Karnataka, the Institution of Agroforestry
Farmers and Technologists (IAFT) helped in reaching
out to farmers.

In this section, we present findings from the different
types of policy incentives that exist for ToF as well as a
comparative analysis of the experience of the six states
in their implementation of policies/schemes and
incentives (see Appendix D, Tables D1 and D2).
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Figure 7 |

Source: Compiled from the reviewed policy documents by WRI India authors.

4.1 Overview of objectives and scope of the
policies/schemes

ToF systems supported by policies/schemes:

The policies/schemes we reviewed support a range of

ToF systems such as agroforestry; linear plantations along
roads, canals, and rivers; home gardens with trees; trees in
parks and gardens in urban areas; and other urban forestry
interventions. The agroforestry interventions included
trees on bunds and boundaries, agri-horti-forestry, and
monoculture and mixed-species plantations in private and
public lands outside of Recorded Forest Areas (RFAs)
through block plantation, farm forestry, and fruit orchards.
Agroforestry emerged as the most supported ToF system,
followed by linear plantations (see Figure 7). Notably, we
observed that protection of traditional ToF systems did

not feature in the policies/schemes.

Stated objectives: The key goals, priorities, and
objectives envisaged in policies/schemes that were
identified through a review of the policy documents are
outlined in Figure 8. The size of the cell indicates the
number of times a particular goal is highlighted in the
policy/scheme.

As evidenced in Figure 8, the expansion of tree cover
outside forests and livelihood security emerged as the

[ Agroforestry
M Trees in gardens and parks in urban areas
and other urban forestry interventions

M Linear plantations

[¥ Home gardens with trees

Figure 8 |

Expansion of ToF/ Promote

SIS R TOF/planting in private lands

Restoration of degraded
(and pasture) lands

Water conservation

Benefit-
sharing

Focus on
research

Minimize
climate risks

Biological
diversity

Integrated
farming

Note: The size of the cell indicates the number of times a particular goal is highlighted in
the policy/scheme.
Source: WRI India authors.
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key goals of ToF policies/schemes, followed by the
restoration of degraded lands and water conservation.
It is interesting to note that integrated farming was
mentioned only once. The “landscape approach” to
planning and implementing ToF was not mentioned in
the reviewed policies/schemes and is a major gap. In
the absence of a landscape approach, these policies/
schemes fail to provide multiple benefits or to integrate
a variety of stakeholders in the planning process.
Moreover, we observed that emphasis on gender
aspects is also lacking.

4.2 Overview of implementation experience of
SMAF across the six states

Analysis of policy incentives and budgets (2016—2020)
shows that the implementation modalities vary across
the six states (see Figure 9). The first year of

Figure 9 |

implementation of SMAF is taken as the year in which
the states enacted the necessary relaxations in transit
regulation. In four of the states selected for this study,
the Forest Department is the nodal agency for
implementation of SMAF. In Telangana and Odisha,
the Horticulture Department and the Agriculture and
Farmers’ Empowerment Department are the nodal
departments, respectively.

4.3 Comparative analysis of monetary and
nonmonetary incentives

An overview of key monetary and nonmonetary incentives
being implemented in the six states through the reviewed
ToF policies/schemes is outlined in Table 2. While most
states have monetary and nonmonetary incentives for ToF,
the implementation modalities are varied. We examine
these at length in the next few subsections.

Extent of ToF: 1.1 Mha (6.1% GA)

SMAF: Second-highest fund release under
SMAF but no recorded fund utilization data

Other: Social forestry and agroforestry

Maharashtra

Extent of ToF: 2.6 Mha (8.7% GA)

SMAF: Moderate fund allocation and
release; third-highest utilization

Beneficiaries: 89 persons

Other: Mission plantation; social forestry
schemes

Extent of ToF: 2.2 Mha (11.6% GA)

Extent of ToF: 0.8 Mha (5.2% GA)

SMAF: Moderate fund allocation, release, and
utilization

Other: Pioneer in modern commercial ToF
systems (eg., Poplar-based agroforestry);
Green Punjab Mission

Extent of ToF: 2.3 Mha (15% GA)

SMAF: High fund release and utilization between
2017-2021; highest rate of utilization at 48%

Beneficiaries: 1,024 including 25 SC/ST persons
and 112 women

Other: Traditional agroforestry systems
including agrisilvicultural practices like podu or
jhum cultivation, silvipasture systems of trees
on pasturelands, and home gardens

SMAF: High: Highest cumulative fund
allocation, release and utilization from
2016-2021

Beneficiaries: 18,631 people including 1,622
SC/ST persons; 2,744 women

Other: Krushi Aaranya Protsaha Yojna

Source: WRI India authors.
Map not to scale.

Telangana

Extent of ToF: 0.4 Mha (4.3 % GA)

SMAF: Allocated and released SMAF funds for
only one year in 2018-19; utilization data

Other: Telanganaku Haritha Haram aims to
increase area under forest and tree cover to
33% GA
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Table 2 |

KARNATAKA

Monetary instruments

Subsidies v v
Performance-based incentives v V4
Grants v v
Credit v v
Benefit-sharing NA v
Tree insurance for ToF X X
Tree insurance for commercial horti- Y 9
culture produce and coconut palms

Minimum support price (MSP) for Y Y
coconut palm

MSP for ToF produce X X

TELANGANA

PUNJAB MAHARASHTRA ODISHA GUJARAT

v v v v
v v v v
v v v v
v v v v
NA NA NA NA
X X X X
X VI x X X
X v v v
X X X X

Nonmonetary instruments

Supply chain insfrastructure for hor- Y y
ticulture produce and bamboo

Supply chain infrastructure for other

ToF produce X
Regulatory incentives 4 v
Extension services and technical Y Y

assistance

v Applicable  x Not available
Source: WRI India authors.

4,31 Overview of subsidies across the six states

One of the most common monetary incentives across
the six states is the input subsidy for seeds/saplings and
the subsidy for infrastructure such as greenhouses and
vermicomposting" units. These incentives support ToF
systems like agroforestry, monoculture or mixed-species
plantations outside RFAs, and fruit orchards (see Table 3).

Further details of state-wise input subsidies are
provided in Appendix I.

v v v v
X X X X
v v 4 v
v v v v

4.3.2 Performance-based incentives

Many states provide support to farmers for protecting and
maintaining saplings for the first three years in the form of
direct cash payments/transfers based on surviving saplings.
Survival rates are monitored manually through site visits.
This incentive is applicable to agroforestry interventions
such as trees on bunds and alley cropping, among others,
and monoculture and mixed-species plantations outside
RFAs. The SMAF allows states to provide performance-
based subsidies covering 50 percent of total plantation costs
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Table 3 |

INCENTIVES GUJARAT KARNATAKA MAHARASHTRA m PUNJAB TELANGANA

Subsidies for
saplings

Subsidy for

land develop-

ment

Subsidy for
building in-
frastructure

Free saplings
provided to
farmers through
Forest Depart-
ment schemes
such as
Rehabilitation of
Degraded Farm
Land (RDFL),
Environmental
Plantation, and
Gram Van

Saplings at
nominal cost
provided to

all interested
persons under
Van Mahotsav

Forest Depart-
ment supports
farmers with
land develop-
ment at no cost

Subsidy for
infrastructure
under RADP

Note: RFA = Recorded Forest Area.
Source: Parliament, Lok Sabha 2021b; PCCF (SF) Maharashtra 2020; Government of Maharashtra 2021; APCCF (NFAP and Bamboo Mission) Karnataka 2020; Reddy and Chander 2020; PCCF
(HoFF) Punjab 2020; PCCF (SF) Telangana 2020; Rizvi et al. 2020; Horticulture Department, Telangana 2020; PCCF (Dev) Karnataka 2020; Sahoo 2020; Directorate of Horticulture Odisha

n.d; Gujarat Forest Department n.d. (b).
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Free saplings to farm-
ers for agroforestry
and/or plantation
outside RFA under the
Krushi Aaranya Prot-
saha Yojana (KAPY)
and State Bamboo
Mission (SBM)

50-80% subsidy for
saplings provided to
all interested persons
for planting trees
under the “Raising of
seedlings for public
distribution” scheme
of the Forest Depart-
ment

Convergence with
the Mahatma Gandhi
National Rural Em-
ployment Guarantee
Scheme (MGNREGS)
to cover wages
related to pitting and
trenching of land

Subsidy for setting up
infrastructure includ-
ing greenhouse, water
recharge structures
under the Rainfed
Area Development
Programme (RADP)

Free saplings to
farmers under
agroforestry
scheme of forest
department, Kanya
Van Samriddhi
Yojana, Project on
Climate Resilient
Agriculture (PO-
CRA), Bhausaheb
Fundkar Horticul-
ture Scheme

Free saplings and
saplings at nominal
cost under the
Mission Plantation
program

50-80% subsidy for
bamboo saplings
under Atal Bamboo
Samrudhi Yojana

Convergence with
MGNREGS to cover
wages related to
pitting and trench-
ing of land

Subsidy for infra-
structure under
RADP

Subsidy for irriga-
tion (farm ponds)
and infrastructure
under PoCRA

75% subsidy
on planting
material
under
Horticulture
Department
schemes
and SBM

Schemes of
Horticulture
Department
provide
support

for digging
pits and
trenches
and planting
saplings

Subsidy for
infrastruc-
ture under
RADP

Free saplings
to farmers and
other persons
under Ghar
Ghar Hariyali
scheme,
Greening Pun-
jab Mission,
Punjab Bam-
boo and Fiber
Development
Board

Convergence
with MGN-
REGS to cover
wages related
to pitting and
trenching of
land

Subsidy for
infrastructure

under horticul-

ture scheme

Free saplings
of preferred
species given
to farmers un-
der schemes of
the Horticulture
Department
and SBM

Free saplings
provided to all
interested per-
sons under the
Telangana ku
Haritha Haram
(THH)

Schemes of
Horticulture
Department
provide support
for digging

pits, trenches
and planting
saplings

Convergence
with MGNREGS

Subsidy for
infrastructure
under RADP



spread out over the first four years in a 40:20:20:20 pattern
of assistance based on survival of saplings. Figure 10
provides details of the implementation of this incentive in
six states.

43,3 Grants

The grants available for ToF are provided by NABARD’s
Tribal Development Fund (TDF), the Rashtriya Krishi
Vikas Yojana (RKVY) for agroforestry, and the 15th
Finance Commission. See Appendix I for further details.
NABARD has been instrumental in providing grants for
establishing the wadi model of agroforestry (see Figure
11 and Appendix J).

4,34 Credit

Among our six selected states, only Gujarat implements
a credit-linked loan under the Adivasi Vruksh Kheti

Figure 10 |

Scheme, which incentivizes tribal farmers to adopt
plantations of high-value tree crops (see Appendix I).
The Punjab Horticulture Department offers a credit-
linked back-ended subsidy for plantation
infrastructure development and for establishment of
marketing infrastructure for horticulture produce. These
experiences have been difficult to assess due to paucity
of data. However, stakeholders consulted from Punjab
indicated that the credit-linked back-ended subsidies
did not yield good results. There needs to be further
examination and assessment to arrive at an
understanding of why the state is not seeing the
intended result. The National Bamboo Mission (NBM),
through financial institutions, provides a credit-linked
back-ended subsidy through financial institutions,
including banks.*> We were unable to assess the
experience of farmers in the availing of this subsidy due
to lack of data across states.

- Direct cash payment of INR 1,400 based on survival rate in 4-year installments (minimum of 50 saplings planted and maintained)

- Scheme: SMAF (cash benefits to 121 persons)
- Payment for first 3 years based on survival of trees
- Scheme: RADL

GUJARAT

- Direct cash payments to farmers — INR 30 at the end of the 1st year for each surviving sapling; INR 30 after the 2nd year;

and INR 40 at the end of 3 years
- Schemes: KAPY, SBM
- SMAF cash benefits to 10,486 persons

KARNATAKA

MAHARASHTRA - SMAF cash benefits to 2 persons

ODISHA - SMAF cash benefits to 1,693 persons

- Direct cash payment of INR 50 per sapling for native tree species; and INR 35 per sapling for nonnative or clonal varieties

over a period of 4 years

PUNJAB - INR 50 per sapling irrespective of species for women and Scheduled Caste beneficiaries

- Scheme: SMAF, Greening Punjab Mission
- SMAF cash benefits to 2,503 persons

TELANGANA

- Direct cash payment of INR 5 to INR 15 for each surviving sapling per month based on tree species for 3 years

- Schemes: THH and Sustainable Management of Tree in Cotton Production in Wetland Forest Ecosystem programs

Note:: INR = Indian rupee; KAPY = Krushi Aranya Protsaha Yojana; SBM = State Bamboo Mission; SMAF = Sub-Mission on Agroforestry; THH = Telanganaku Haritha Haram; RADL =

Rehabilitation of Degraded Farm Land.

Source: PCCF (SF) Maharashtra 2020; PCCF (NFAP and Bamboo Mission) Karnataka 2020; PCCF (HoFF) Punjab 2020; Telangana (SF) 2020; Horticulture Department, Telangana 2020;. PCCF
(Dev) Karnataka 2020; Sahoo 2020; Directorate of Horticulture Odisha n.d.; Gujarat Forest Department n.d.(b).
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Figure 11 | Granis

Note: : INR = Indian rupee; FC = Finance Commission.
Source: NABARD n.d.; XV Finance Commission 2020; RKVY n.d.

4.3.5 Benefit-sharing

In this area we contended with scarce data on funds
available under the National Biodiversity Fund, State
Biodiversity Fund, and funds with biodiversity
management committees.*® Details of benefit-sharing
agreements and utilization of funds are also sparse, with
only the Telangana State Biodiversity Board reporting
more than 20 access and benefit-sharing agreements
and INR 406,200 received into the State Biodiversity
Fund (TSBB n.d.).

4,3,6 Insurance

In Karnataka and Maharashtra, insurance for select
annual horticulture crops exists (see Appendix I for
further details). There are three insurance companies—
United India Insurance, Agriculture Insurance Company
of India, and Oriental Insurance Company—that provide
tree insurance for agroforestry systems.* Our literature
review and consultation with stakeholders showed that
none of the six states provides or avails of this type of
agroforestry tree insurance.

4.3.7 Minimum support price

Among commercial plantation species, minimum
support price (MSP) was declared for mature de-husked
coconuts for the 2020 season. Earlier, MSP was only
available for milling copra (processed and dried coconut
used for oil extraction). This made it inaccessible for
small and marginal farmers who are unable to hold
mature coconuts in storage and have insufficient facility
for copra making (MoAFW 2020). MSP is not provided
for any other ToF produce—including timber and
nontimber produce.

4.3.8 Supply chain infrastructure

Supply chain infrastructure is available for horticulture
produce under the Mission for Integrated Development
of Horticulture (MIDH) and for bamboo under the NBM
(see Figure 12 and Appendix I for further details).

4.3.9 Regulatory incentives

The Ministry of Environment, Forest, and Climate
Change (MoEFCC) issued a guideline for relaxing the
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Figure 12 |

= 197 cold storage units set up under MIDH

ALY = INR 68.7 million given to 1,429 artisans; and 6 Bamboo Clusters formed under NBM

= 17 cold storage units set up under the Mission for Integrated Horticulture Development (MIDH)
= 1bamboo bazaar set up under National Bamboo Mission (NBM)

KARNATAKA

= INR 104 million provided to 2,250 artisans; 5 bamboo clusters formed; 1 bamboo mandi created (market place and
MAHARASHTRA e-trading); and 3 bazaars created under NBM
= Information not available on MIDH

= 2 cold storage units set up under MIDH
ODISHA = INR 95 million provided to 2,187 artisans; 3 bamboo rural haats established; and 6 bamboo bazaars
created under NBM

PUNJAB = 37 cold storage units set up under MIDH

= 8 cold storage units set up under MIDH

TELANGANA = INR 31.3 million give to 975 artisans and Chandrugonda Bamboo Cluster formed under the NBM

Note: : INR = Indian rupee; FC = Finance Commission.
Source: NABARD n.d.; XV Finance Commission 2020; RKVY n.d.

Figure 13 |

= Amendments to the Saurashtra Felling of Trees Act (1951) exempted 86 species planted through agroforestry from transit permit and felling regulation.
GUJARAT = Eighty six species of trees and bamboo species planted under agroforestry by farmers and not naturally available in neighboring forests are exempted
from the transit permit and felling regulation.

= Relaxation of restrictions on felling (Karnataka Preservation of Trees Act [1976], and transit of forest products via the Amendment (NO.FEE 15 FAF 98) in
Karnataka Forest Rules [1969]).

= Change in restrictive regulations over growing and owning sandalwood on private lands.

= Exemption of 26 species from felling rules (further, a proposal is there to enlarge this list to include 45 species). Exemption of 42 species from transit rules.

KARNATAKA

= Relaxation of restriction on harvest and transit of agroforestry products/timber growing in private lands.
MAHARASHTRA - Tree felling permission for only 15 scheduled tree species mentioned in the Maharashtra Felling of Trees (Regulation) Act, 1964.
= 17 species of trees have been exempted from transit permit including all species of bamboos.

= Orissa Timber and Other Forest Produce Transit Rules (1980) provide an exemption to more than 10 species grown under farm forestry.

ol = 3 species of bamboo in the whole state and 21 species of other trees are exempted from transit pass.

= Barring trees growing in foothills, felling and transit permits are not required for any other farm-grown trees (Punjab Forest Produce Transit Rules, 2019).
PUNJAB = All agroforestry species exempted from felling.
= During stakeholder interviews, it was made known that there are plans for scrapping transit permit rules.

= Relaxation of harvesting and transit permits through several amendments (last made in 2018) to the Telangana Forest Produce Transit Rules, 1970.

LR = 40 species exempted from felling and transit permissions.

Source: Various felling and transit relaxation rules cited in the table body.
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felling and transit process regime for tree species grown
on nonforest/private land and advised state governments
to exempt popular agroforestry species (Gol 2014). The
SMAF also emphasizes relaxation of restrictions and
seeks to ensure compliance. Funds from SMAF can be
accessed by states only after sufficient relaxation
concerning agroforestry farm-grown species are notified.

The MoEFCC exempted farm-grown bamboo and
bamboo products from transit permit requirements
(MoEFCC 2017). All the states analyzed have enacted
legislation to reduce barriers related to felling and
transit of farm-grown timber and nontimber produce
(Figure 13). Maharashtra, Punjab, and Telangana, in
particular, have simplified the process of obtaining
permits for felling.

Figure 14 |

4,310 Extension services and technical assistance

All the ToF policies/schemes analyzed included
components on technical assistance, research, capacity-
building, and/or extension services. Consultations with
stakeholders from the states show that uptake of ToF
interventions and realization of benefits are enhanced
when monetary incentives are supported by and
dovetailed with nonmonetary incentives. A few
examples are provided in Figure 14.

Our analysis of policy implementation experience in the
six states highlighted the following factors or conditions

GUJARAT

= Technical capacity-building programs conducted by the Forest Department and Odisha Bamboo Development Agency.

= Capacity-building and training for farmers, entrepreneurs, FPCs, and SHGs. YouTube channel run by State Bamboo Mission for bamboo

farmers. Extension services through Whatsapp.
KARNATAKA

= The Social Forestry Department has promoted agroforestry through demonstration sites and by showcasing cost-benefit analysis of

different agroforestry models.

= Maharashtra Bamboo Development Board (MBDB) has developed several demonstration plots for training farmers on farming
techniques for bamboo. The board also provides artisans and farmers with facility centers with equipment for value addition of bamboo.

MAHARASHTRA

= Through the centrally sponsored scheme “National Green Corps” the Forest Department supports eco-clubs in schools and other

educational institutions.

= Capacity-building for agroforestry uptake under the project “Enabling Smallholders in Odisha to Produce and Consume More Nutritious Food."

ODISHA

= Exposure visits arranged by the Department of Agriculture for farmers to view and understand different agroforestry models.

PUNJAB = Technical capacity-building and extension services through Krishi Vigyan Kendra (KVK).

TELANGANA under the Telanganaku Haritha Haram.

Note:: FPC = Farmer producer company; SHG = Self-help group.

= Technical assistance is provided by the Forest Department to farmers and gram panchayats for planting and monitoring seedlings

Source: Data compiled from multiple sources by WRI India authors: Kothawade 2021; Kora 2021; PCCF (SF) Maharashtra 2020; APCCF (NFAP and Bamboo Mission) Karnataka 2020; PCCF (HoFF)
Punjab 2020; PCCF (SF) Telangana 2020; Rizvi et al. 2020; Horticulture Department, Telangana 2020; PCCF (Dev) Karnataka 2020; Sahoo 2020; Directorate of Horticulture Odisha n.d; Gujarat

Forest Department n.d.(a).
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that underpinned effective implementation and
promoted uptake of ToF systems such as agroforestry.

The states’ political and bureaucratic commitment to
increasing tree cover is a key factor in encouraging
farmers and other stakeholders to adopt ToF. States
including Telangana and Maharashtra are implementing
massive schemes such as the Telanganaku Haritha
Haram (THH) and Mission Plantation, respectively,
which emphasize ToF (GoT n.d; Maharashtra Forest
Department n.d.). Similarly, Punjab has accelerated its
efforts to increase tree cover by linking tree-based
restoration with the celebration of anniversaries of
religious icons.! Other states such as Karnataka have
flagship missions like the KAPY to support agroforestry.
Such schemes have showcased pathways in which
different government departments such as forests,
agriculture, horticulture, tribal welfare, water, and rural
development can work together for achieving ToF goals.
There are concerns over the myopic focus of such
schemes on tree plantation without an emphasis on
following ecological principles in planning. We explore
these concerns in the next section.

The state-level ToF schemes have successfully
dovetailed funds from other national policies/schemes
such as the MGNREGS. In Karnataka, implementation
of KAPY converges funds from the MGNREGS and the
Pradhan Mantri Krishi Sinchayee Yojana (PMKSY).
Schemes in Telangana also leverage MGNREGS for
covering charges related to pitting, planting, and
setting-up of nurseries. In Maharashtra, different
departments including the Agriculture Department used
MGNREGS funds to complete activities for Mission
Plantation (PCCF [SF] Maharashtra 2020). Punjab,
Gujarat, and Odisha also leveraged MGNREGS for ToF
activities.

Several states have decentralized the implementation of
ToF schemes to the panchayat level to ensure healthy
survival rates and flow of benefits directly to local
communities.”” For instance, in Telangana, as per the
amendment made to Telangana Panchayat Raj Act 2018,
gram panchayats are accountable for maintaining at

least 85 percent survival of the plantations in each
village. The Karnataka State Bamboo Mission conducts
consultations with farmers to identify areas where
paddy cultivation has become uneconomical and lands
that have turned alkaline due to continuous cultivation
of sugarcane. This approach has ensured sustained
interest from farmers, along with ecological restoration
of degraded areas (APCCF [NFAP and Bamboo Mission]
Karnataka 2020). All the states reported some type of
process for farmers to register with the responsible
department (usually the Forest Department) for their
desired tree species for seed and sapling production.
Government officials reported higher survival rates
when farmers are allowed to choose their preferred tree
species.

State governments and other government institutions
have partnered with NGOs for building capacity and
supporting farmers to successfully avail of policy
incentives. In Telangana, under the Sustainable
Management of Tree in Cotton Production in Wetland
Forest Ecosystem project, farmers were supported with
planting of saplings and site preparation by the NGO,
the Centre for People’s Forestry (CPF 2020).'® The wadi
model spearheaded by NABARD is an important
example that highlights the role of NGOs in capacity-
building and extension support. This is a vital resource,
especially in terms of selection of the most appropriate
agroforestry model and in the organization of farmers
into farmer groups or self-help groups (SHGs)
(Brockington et al. 2016).

State agriculture universities conduct research and
demonstrate different agroforestry models to identify
economically viable models that can be scaled to
farmers. The Navsari Agricultural University (NAU) in
Gujarat, for instance, has developed 17 agroforestry
models and techniques, of which five to six have been
adopted by farmers (Tandel 2020). In Odisha, the
World Agroforestry Centre (ICRAF) implemented
different agroforestry systems to improve nutritional
security and water availability for local communities in
partnership with the state government® (Rizvi et al.
2020). State agriculture universities and other research
organizations often collaborate with the Indian Council
of Agricultural Research—Central Agroforestry Research
Institute (ICAR-CAFRI), which has 37 centers across
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India. CAFRI has developed over 50 agroforestry
models based on the agroclimatic regions. It has also
developed a “FarmTree” app that provides information
on 20 agroforestry tree species and their management
practices (Ram 2020).2°

ToF systems can be most effectively sustained in areas
with established links to markets or the industry. For
instance, the Karnataka State Bamboo Mission has
made efforts to revive bamboo value chains by
establishing holistic linkages. In the past, farmers
moved away from bamboo plantations due to dwindling
demand for bamboo, compounded by the migration of
bamboo artisans toward other employment
opportunities. The State Bamboo Mission set up
nurseries for supplying planting material, rehabilitated
bamboo artisans, linked farmers with artisans, and
established common processing centers to revitalize the
entire value chain (APCCF [NFAP and Bamboo Mission]
Karnataka 2020).*

The private sector plays an important role in supporting
farmers through technical capacity-building, value
chains development, and linkages for an improved
market environment.?? Some farmers have also entered
into buy-back arrangements with mills, ensuring
sustained markets for their produce (Tandel 2020).

Innovative private business models exist, such as Araku
Coffee. Naandi Foundation supported tribal
communities with financial, technical, and market
linkages in the Araku Valley to establish agroforestry
systems with coffee and horticulture trees to rehabilitate
the land and strengthen the livelihood of the
communities (Naandi Foundation n.d.). Surat-based
company Sparkle manufactures sanitary pads from
locally sourced bamboo, banana fibre, and corn starch,
thus supporting farmers with extra income (Sparkle
n.d.). Another example is Black Baza Coffee, which is
sustainably produced (see Appendix K).

Expanding ToF requires not only the uptake of
interventions but ensuring the survival and proper
maintenance of trees. The six states had mechanisms in
place for the respective governments to monitor the
progress of restoration and/or expansion. For instance,
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as part of its Mission Plantation, the Maharashtra Forest
Department hosts the GPS location and images of
planted saplings on its portal. In Telangana, a state-level
committee headed by the chief secretary ensures
coordination among the different government
departments to implement plantation activities and
monitor survival rates and outreach (PCCF [SF]
Telangana 2020).23 However, we emphasize that
restoration is a long-term process that can lead to many
benefits for people and the environment. Monitoring
mechanisms need to incorporate inclusive indicators
such as biodiversity, water flow, soil health, jobs, and
livelihoods in addition to the survival rate of saplings to
assess the progress of ToF projects. The states we
studied did not have inclusive monitoring mechanisms
that involved local communities/citizens or that
monitored biophysical and socioeconomic benefits of
restoration.

Stakeholder interviews with farmers showed they have a
strong understanding of the benefits of agroforestry.
Farmers in Karnataka cited the resilience of agroforestry
systems to drought. Trees on farmlands can check soil
erosion, increase soil moisture content, and improve
groundwater retention. In rainfed systems, these
benefits increase the productivity of the land. Trees also
ensure farmers have alternate income sources through
the sale of tree produce. This is a key benefit that is
significant to farmers in rainfed areas. In Maharashtra,
farmers highlighted improvement in microclimate, soil
health, erosion control, and the use of trees as field
shelterbelts that do not compete with nearby crops.
Farmers in Odisha and Gujarat noted improvement in
soil health and water quality as key potential benefits.
All farmers acknowledged the monetary benefits from
trees in the long term. Farmers highlighted training and
workshops organized by the Forest Department and/or
the Agriculture Department, and peer-to-peer learning
as key factors that motivated them to take up
agroforestry.

Our analysis of implementation experience through
stakeholder consultations highlighted gaps in existing
incentives and the need to design customized incentives
to suit local contexts. Several of these gaps arise due to
the lack of a landscape approach in planning ToF



activities. The barriers impede effectiveness of ToF
policies and incentives.

The policies/schemes we reviewed for this study do not
contain incentives for farmers to maintain existing ToF
systems, particularly for native trees. The policies/
schemes overlook protection and maintenance of
healthy ToF, which is a key tenet of the landscape
approach. For instance, our interview with a farmer
practicing agroforestry in the Dakshina Kannada region
(adjacent to the Western Ghats) highlighted the growing
changes to this landscape, where farmers are
increasingly planting clonal, monoculture trees due to
better policy support (Bhatt 2021). Monetary incentives,
market linkages, and public-private partnerships are
currently focused on setting up new ToF systems with
fast-growing clonal species, which disincentivizes
maintenance and restoration of native species. These
concerns were also seen in Gujarat, Maharashtra,
Odisha, and Telangana where plantation schemes
prioritize fast-growing species.

Key stakeholders expressed that there are gaps in
extension services, and farmers lack the bundling of
practices (land development; planting and maintenance
of trees on farmlands; harvesting, processing, and
connection to industries or markets) required for
managing the tree/crop interface in ToF systems. Krishi
Vigyan Kendras (KVKSs) support initiatives for improving
the agricultural economy of districts and link the National
Agriculture Research System with extension system and
farmers. KVKs often do not have enough members with
agroforestry knowledge, and in the absence of training for
KVK workers, they are unable to build capacity and
awareness among farmers (ICFRE 2020). A majority of
farmers are hesitant to adopt agroforestry since the
impact of agroforestry on income in the short and
medium terms is difficult to manage. This demotivates
farmers and negatively impacts their income.

Farmers highlighted the lack of good planting material
as a key challenge to practicing agroforestry (More
2021). Despite the focus of states on establishing
nurseries for production of quality planting material, we

observed continuing challenges with the cost and quality
of seedlings.?+ Stakeholders interviewed from the state
said farmers procure seedlings from private agencies at
high rates, which are not subject to quality control
procedures (APCCF [SF] Karnataka 2018). The
unregulated nature of private nurseries and use of
nonscientific methods for producing planting material
was a common thread among our stakeholder
interviewers and also in our literature review (CAFRI-
ICAR 2019). The incentive structure around input
subsidy is also under debate. During stakeholder
interviews (both government and NGOs), it emerged
that a 100 percent subsidy on planting material is
suboptimal and leads to wastage of seedlings.
Experience shows that a practice of setting nominal
rates for seedlings for public distribution fosters a better
sense of ownership among beneficiaries and leads to
better results.

Stakeholder interviews showed that though different
types of monetary incentives are available in the six
states, only input subsidies (particularly subsidies for
planting material) emerged as the most widely known
and accessible incentive. The input subsidy was availed
of by 7 out of 13 farmers interviewed, with others
acknowledging the existence of the subsidy. Among
other monetary incentives, performance-based cash
transfers and MSP were highlighted by farmers as
important for scaling agroforestry. However, very few
farmers were aware of the specific schemes in their
states, and none had accessed these benefits. Farmers
were also largely unaware of insurance schemes. In
Maharashtra, where insurance was available for
horticulture crops, the interviews with farmers growing
orange trees showed that the insurance schemes were
not feasible for small farmers operating less than 2 ha of
land as the payment of premiums is unaffordable for
them (Saheb 2021).

Though many stakeholders are involved in the research
on ToF models in the six states, there are two key gaps
that prevent effective translation of research into wider
adoption on the ground:

Experts from research institutions noted that even

when ToF models are developed, there are con-
straints in replication and scaling that are driven by
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the absence of seed-to-market considerations and
inadequate channels to engage with farmers and
guide them through the process.

There is a knowledge gap on traditional ToF sys-
tems practiced in different agroclimatic zones of
the country. There is little or no information on the
extent of these practices or the status of dependent
populations. There are also gaps in understanding
of the impact of traditional systems on the flow of
ecosystem services and benefits, such as biodiver-
sity conservation; improved soil and water; and
improved access to food, fuelwood, fodder, and
nontimber forest produce (NTFP).

Stakeholders in all of the states noted that regulatory
bottlenecks deter them from adopting ToF models
despite the enabling policies/schemes for scaling ToF
(ICFRE 2020; TERI 2020; Sharma et al. 2017). Though
there is an emphasis on easing the process of exempting
specific tree species from felling/harvest and transit
regulations, state-level differences in policy and legal
ambiguities create conflicts in transporting farm-grown
timber across the state line. There is also ambiguity in
differentiating between products (both timber and
nontimber) obtained from forest and nonforest areas
that are controlled by different permit regimes
(Bhushan 2018). For instance, while transit permits are
not required for farm-grown bamboo, they are still
required for forest-grown bamboo. The differences in
the list of exempted timber and NTFP (bark, leaves,
flowers, gum, resin, etc.) between states also pose a
critical challenge for farmers. Such regulatory intricacies
and barriers discourage uptake of ToF by farmers.

Studies show that farmers are more likely to adopt and
reap benefits from agroforestry if they have long-term,
secure tenure to land and access to resources that grow
in it (Ahmad et al. 2019). Tree tenure consists of a
bundle of rights over trees and their produce, which may
be held by different people at different times. In India,
various estimates show that nearly 35 percent of India’s
agricultural land is cultivated by tenant farmers who
number an approximate 25 million rural households.
They are unable to access benefits, incentives, and
services due to legal limitations (Patnaik 2016). This is
particularly true in the case of agroforestry, since tenant
farmers can neither access incentives/benefits nor claim
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ownership of trees due to lack of tree tenure. The
National Agroforestry Policy 2014 recognizes secure
land tenure and tree tenure for tenant farmers as a
necessary condition for farmers to take up agroforestry,
given the long gestation period and capital and labor
investment needed (Gol 2014). However, the six states,
much like the rest of India, have lagged in fulfilling the
policy’s call for creating an enabling environment
backed by legislation for land and tree tenure and
developing management information systems for
agroforestry with sound land records (Gol 2014).

Women are central to ToF systems, especially since they
are the primary practitioners of interventions, such as
home gardens. For women, low land ownership and lack
of recognition as farmers imperils their contribution to
ToF. Among the states analyzed, women operated
between 1 percent (Punjab) and 22 percent (Telangana)
of agricultural lands. Women and other marginal
groups, such as Scheduled Caste (SC) and Scheduled
Tribe (ST) populations, are heavily dependent on trees
for fuelwood, fodder, NTFP models, and food. While
several policies/schemes contained incentives for
women and Scheduled Caste/Scheduled Tribe
populations,?s there is lack of focus on the differentiated
needs of these marginalized populations in terms of tree
species preference, subsistence and provisioning needs,
and other regulatory services (soil, water, etc.). Our
research also showed that ToF in the six states
predominantly focused on timber and commercial ToF
products. The role of ToF in improving food and
nutritional security, especially for women and
marginalized sections, has not received adequate
attention.

The long gestational period for trees and the absence of
safety nets such as minimum support price and
insurance deter farmers from adopting ToF systems.
Many ToF products (timber and nontimber) suffer from
lack of value chains, market linkages, viable business
models, and marketing infrastructure for agroforestry
produce (ICFRE 2020; Chavan et al. 2015). Consultation
with stakeholders and farmers from the six states
showed that most of them were dependent on local
traders and informal networks for the sale of ToF
produce. Even among established wood-based
industries, such as furniture, plywood, handicrafts, etc.,



value chains remain informal or “unorganized” (NCCF
2021; Bhatt 2021). This makes it difficult to expand
markets and build business models (Gautam 2020).2°

The large-scale plantation drives by states present
ecological and social challenges due to poor landscape
considerations, such as the planting of ecologically
inappropriate species, saplings replacing naturally
occurring shrubs and ground vegetation, poorly planned
riverine plantations, and lack of involvement of local
communities in planning (Sarfaraz and Shrangi 2020;
EJAtlas n.d.). The plantation schemes with a singular
focus on tree planting fail to recognize the significance
of natural ecosystems such as grasslands, natural open
forests, scrublands, and other fragile ecosystems. Our
consultations with the NGOs working with farmers also
revealed that these plantation schemes often reduce the
availability of planting material for farmers (Reddy et al.
2020). Though many state schemes, such as the THH,
emphasized the involvement of gram panchayats and
local communities, there have been instances of conflict
between the Forest Department and local communities,
particularly in tribal areas, over land tenure and
resource rights (Rupavath 2020).

Our findings highlight that states have implemented
monetary and nonmonetary incentives in multiple ways.
There are best practices that can be adopted by other

Figure 15 |

states; however, there are also critical gaps that need to
be addressed to scale ToF to the level envisaged by the
schemes/policies. We recommend developing
restoration strategies using a landscape approach,
reorienting or shifting incentives to suit the local
context, and strengthening the enabling environment
for strengthening incentives (see Figure 15). Based on
our analysis, the following recommendations emerge as
pivotal in supporting India’s ToF goals.

Develop restoration plans and strategies
using a landscape approach at state and
district levels that considers multiple land uses,
ecosystem service needs, and priorities of local
communities. Decision-makers and planners can

use the restoration plans to converge ToF activities
under various policies/schemes for multiple benefits,
including food security, provisioning of fuelwood/
fodder, carbon sequestration, and income generation.

There is a need for designing incentives to pro-
tect existing ToF and to promote traditional
ToF models with native species. There is scope
to explore incentives such as payment for ecosys-
tem services that can motivate farmers to take up
these practices.

Improve, standardize, and customize input
subsidies, which are the most commonly
available and availed of incentive. The sub-
sidies for planting materials will be successful in
increasing uptake of ToF systems if quality controls
and standards are established for developing plant-

DEVELOP RESTORATION STRATEGIES REORIENT OR SHIFT EXISTING STRENGTHEN THE ENABLING
USING A LANDSCAPE APPROACH INCENTIVES TO SUIT THE ENVIRONMENT FOR EXISTING
LOCAL CONTEXT INCENTIVES

0—=>
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ing materials and setting up nurseries. Institutions
such as the CAFRI-ICAR, ICRAF, and Tamil Nadu
Agricultural University (TNAU) have developed
such standards. Additionally, capacity-building

for development of decentralized communi-
ty-based nurseries can develop saplings suited to
local needs.

Provide policy and financial support to
NGOs and research institutions to spur ToF
uptake. The study highlights the key role of NGOs
and extension workers in bridging the gap between
state government departments and on-the-ground
practitioners by creating awareness of incentives,
supporting farmers to avail of these incentives,
and providing technical support for implementa-
tion. NABARD’s wadi program is a stellar example
of modalities to include NGOs in ToF initiatives.
Monetary incentives such as grants can be
reoriented to include provisions to involve
other partners such as NGOs or research
institutions.

Provide incentives such as minimum sup-
port price (MSP) for timber and nontimber
ToF produce and supply chain infrastruc-
ture, which are currently available for only
limited commercial and horticulture pro-
duce. There is a need to expand these to include
ToF species. For instance, the Tribal Cooperative
Marketing Development Federation of India
(TRIFED) is implementing the Mechanism for Mar-
keting of Minor Forest Produce through Minimum
Support Price (MSP for MFP) and development of a
value chain scheme with state government agencies
across 21 states of the country (MoTA 2021).%

Tree insurance for ToF systems needs to be
promoted with payment mechanisms that
are attractive and viable for farmers. There
are successful models that can be replicated. For
instance, TNAU has worked out a model whereby
industries with buy-back arrangements with farm-
ers are paying the full amount of the premium on
behalf of the farmers (Parthiban 2020).28

Develop innovative mechanisms for deliver-
ing nonmonetary incentives. There is scope to
share research on ToF systems and create or scale
dedicated extension services and helplines (within
or outside of KVK), particularly for agroforestry in
each state. Mobile support services can be offered
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to farmers to sustain and benefit from ToF systems
(ICFRE 2020; Parthiban 2020). This should be
supported through regular capacity-building,
peer-to-peer learning, and technical training
of extension service workers on ToF models and tree
species, planting techniques, maintenance activities,
harvesting, and value-addition.

Devise policy instruments to secure land
and tree tenure. This is fundamental in motivat-
ing local actors to implement ToF systems (ICFRE
2020). Similar to the prerequisite of relaxation in
timber transit regulations, the government can
mandate states to notify of appropriate land and
tree tenure rules as per the National Agroforestry
Policy 2014 to help farmers access funds from the
SMAF and develop modalities to ensure the flow of
benefits from ToF to women and tenant farmers.

Build innovative business and restoration
models. There are many innovative businesses and
entrepreneurs combining livelihoods and welfare
of farmers with the successful sale of ToF products.
There are interesting examples of incubators and
accelerator programs that build capacity and sup-
port entrepreneurs to grow their ToF businesses.
Scaling existing incubators and accelerators
and improving incentives for restoration
entrepreneurs can galvanize ToF entrepreneur-
ship, business models, and implementation on the
ground.

Factor the needs of local population, women,
and marginalized communities in planning
for ToF. These groups are very often the primary
implementers and beneficiaries of ToF expansion.
Our consultations and literature review show that
women and other marginal groups prioritize native
species and diverse tree systems that can pro-

vide multiple benefits. Scalable examples such as
NABARD’s wadi model for small tribal farmers and
women-led agroforestry interventions exist. There is
a need to integrate these lessons learned to shift or
reorient existing incentives to support women, SC/
ST, and small/marginal farmers to take up ToF.

Strengthen blended finance—private sector
models such as linking of farmers to industries
that can procure ToF products; corporate social
responsibility (CSR) funds for restoration; and car-
bon finance and payments for ecosystem services,
which in turn can help finance ToF. These blended



finance models can be built by exploring the poten-
tial for forming business consortiums (e.g., TNAU
Consortium of Industrial Agroforestry), increasing
demand for ToF from industries, building capacity
for the private sector to invest in ToF, and increas-
ing awareness of consumers on ToF produce. Other
pathways such as carbon finance for agroforestry
can also be explored to identify gaps from previous
experience with such projects and to develop guide-
lines with strong social and ecological safeguards for
future projects.

Develop certification standards to overcome
legal conflicts related to transit of farm-
grown timber. This can strengthen accountability
and traceability of ToF produce. Certifications for
timber from agroforestry using international bench-
marking of existing management practices and
legal/statutory compliances can provide farmers
additional avenues for sustainable timber trading.
There are also opportunities to certify nontimber
services of ToF systems, including criteria for
certification of the flow of ecosystem services such
as water, soil health, carbon, and biodiversity can
help in achieving the twin objectives of ToF—to
improve the livelihoods of local communities and
to enhance the environment. There is potential

for developing criteria and indicators (C&I) for
management of agroforestry systems similar to

the C&I available for sustainable management of
natural forests in India.

Create inclusive monitoring mechanisms for
the progress of ToF interventions along with
the flow of benefits, challenges, and success
stories. Comprehensive systems should be evolved
that include wider restoration indicators such as
improvement in soil, water, biodiversity, and carbon
sequestration; and increase income and livelihoods.
The use of inclusive monitoring mechanisms that
leverage citizen science approaches and involve local
communities in the monitoring process can lead to
the creation of accurate and accessible data. Includ-
ing such monitoring strategies in policies and devel-
oping platforms to make the information accessible,
accurate, and reliable can support scaling of ToF
implementation in India and record progress against
international climate and development targets.
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Implementation experience of National Mission for a
Green India (GIM) and the Mahatma Gandhi National
Rural Employment Guarantee Scheme (MGNREGS) are
important to discuss, given their significance for expan-
sion of trees outside forests (ToF) in India.

As one of the eight missions outlined under the National
Action Plan for Climate Change, GIM aims to increase
forest cover by 5 million hectares (Mha), improve the
quality of existing forest on another 5 Mha of land,
enhance ecosystem services, and improve forest-based
livelihoods for 3 million households. The activities
under GIM include several ToF interventions such as
agroforestry; restoration of abandoned mine areas;
ravine reclamation; linear plantations along roads,
river, bunds, and canals; and restoration of wetlands.
GIM became operational in 2015—2016, and until the
year 2017—2018, a budget of INR 1.6 billion has been
allocated (MoEFCC 2019). Although GIM includes an
ambitious climate change mitigation and adaptation
plan, the 2018 Parliamentary Committee report out-
lined the major challenges with GIM, for instance, the
inadequate budget allocation. Budget allocation of INR
478 million for 2017—2018 was grossly insufficient
compared to the committed liability of FY 2015 and FY
2016 of INR 895 million (MoEFCC 2019). The 2018
Parliamentary Committee emphasized that afforestation
done under GIM needs to have a holistic view with focus
on multiple ecosystem services, especially biodiversity,
water, biomass, and preserving mangroves, wetlands,
critical habitats, etc., along with carbon sequestration

as a cobenefit. The committee also cautioned against
plantations of trees like eucalyptus without considering
soil and weather conditions.

The Mahatma Gandhi National Rural Employ-
ment Guarantee Scheme (MGNREGS) is one of

the world’s largest social security programs and has
been the largest source of public funding, accounting
for almost 775 percent of all public finance allocations

to forest protection and landscape restoration during
2011-2016 (Chaturvedi et al. 2018). It is a demand-
driven wage employment program that provides at least
100 days of guaranteed wage employment in every
financial year to every rural household whose adult
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members volunteer to do unskilled manual work. The
potential for MGNREGS to build durable natural assets
such as tree-based interventions in private and common
lands can be beneficial for improving the productivity of
land, soil health, and water, while also providing income
and promoting inclusive growth (Sharma and Dadwani
2013). In Bastar, Chhattisgarh, an agro-silvi-horticul-
ture and soil conservation model was undertaken using
MGNREGS for activities such as bunding, building a
percolation well, planting fruit trees, and planting mul-
tipurpose trees on bunds. A major outcome of this effort
has been the conservation of 6.4 tonnes (t) of soil per
ha, whereas 8 t of soil per ha was recorded in untreated
lands (MoRD 2013). MGNREGS was factored into the
National Agroforestry Policy 2014, and funds from the
scheme have been dovetailed with other schemes, such
as the National Horticulture Mission, National Mis-
sion for a Green India, Rashtriya Krishi Vikas Yojana,
and National Rural Livelihoods Mission to undertake
agroforestry and trees outside of forest activities. In the
selected states, MGNREGS has been used to fund state
policies/schemes such as the Krushi Aaranya Protsaha
Yojana in Karnataka, Telanganaku Haritha Haram,
Mission Plantation in Maharashtra, Guru Nanak Jayanti
plantation activities in Punjab, social forestry in Gujarat,
and horticulture interventions in Odisha. Across India,
NRM activities of MGNREGS can significantly increase
the resilience of rural populations to the impacts of
climate change (Steinbach et al. 2020). They can also
contribute significantly to climate change mitigation;

a study assessing the carbon sequestration potential

of MGNREGS activities as a cobenefit estimates that

in 2017—-2018 works under the scheme sequestered
approximately 63 million tonne CO2e (Ravindranath
and Murthy 2018).

Across the globe there are instances of public incentives
to support ToF, including direct subsidies, payments for
ecosystem services, credit and grants, reduced tax rates,
and regulatory incentives in the form of a reduced legal
burden and tenure and resource rights. For instance,
France facilitated agroforestry scaling in 2010 through

a policy that included agroforestry as a legal agricultural
land use qualifying for agricultural subsidies, thereby
providing investment support to farmers willing to prac-
tice agroforestry on farmlands (Place et al. 2012). To
protect and restore strategic water supply regions, the
government of Brazil developed payments for ecosystem
services (PES) schemes that provide financial incentives
to individuals protecting and restoring their privately
owned lands (Urzedo et al. 2020). One such scheme—



Conservador das Aguas—a watershed PES program,
established in 2005, promoted native forest conser-
vation in the Brazilian Atlantic Forest and required
participating farmers to make individually defined
commitments—mostly related to restoration of natural
vegetation in and around springs and riverbanks. The
payments, given monthly and spread over four years,
were based on the total area of farmers’ landholdings
and on a reference value defined by the municipal
administration (equivalent to ~US$87/hectare/year)
in 2009 (Cassola 2010). The Systemas Agroforestales
(SAF) PES program introduced in Costa Rica in 2004
was effective in overcoming initial economic and

Figure C1 |

technical obstacles that made adoption of agroforestry
unattractive for smallholders. The participating farmers
were required to grow a minimum of 350 trees, and a
maximum of 3,500 were allowed per contract. Payments
(a total of US$1.30 per tree) were given over the first
three years (65 percent in the first year, 20 percent in
the second, and 15 percent in the third year), on tree
survivorship of 85 percent or more. Farmers reported
positive economic benefits in the first couple of years of
the program, and it was found that participating farmers
also planted substantially more trees and more species
thereafter than nonparticipant farmers (Arriagada et al.
2012; Cole 2010).
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Note: INR = Indian rupee.
Source: National Mission on Sustainable Agriculture n.d.
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Figure C3 |

Note: INR = Indian rupee.
Source: National Mission on Sustainable Agriculture n.d.

Table D1 |
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NATIONAL POLICIES AND SCHEMES | DESCRIPTION SOURCE

National Agroforestry Policy, 2014

Rainfed Area Development under
National Mission for Sustainable

Agriculture, 2010

Sub-mission on Agroforestry under
National Mission for Sustainable

Agriculture (NMSA), 2016

The Mahatma Gandhi National Rural
Employment Guarantee Act, 2005

Biological Diversity Act, 2002

National Mission for a Green India,

2014
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Setting up a national nodal authority to bring in coordination among different schemes,
programs, and policies pertaining to agroforestry spread across diverse sectors of the
government to expand tree plantation in complementarity and integrated manner with
crops and livestock to improve productivity, employment, and livelihoods of rural house-
holds and develop capacity and improve research in agroforestry.

Integrated Farming System (IFS) for enhancing productivity and minimizing risks associ-
ated with climatic variabilities in rainfed areas.

The Sub-Mission on Agroforestry (SMAF) under NMSA is an initiative to achieve the goals
of the National Agroforestry Policy and its major aim is to expand the tree coverage on
farmland in complementary with agricultural crops.

Enhance livelihood security in rural areas by providing at least 100 days of guaranteed
wage employment in a financial year, to every household whose adult members volun-
teer to do unskilled manual work.

Conserve Indian biological diversity, regulate access to Indian biological resources,
ensure equitable benefit sharing arising from the utilization of those resources

The National Mission for a Green India is one of the eight missions under the National
Action Plan on Climate Change and aims to increase forest cover by 5 Mha, improve
quality of existing forest on another 5 Mha of land, enhance ecosystem services, and
improve forest-based livelihoods for 3 million households.

Government of India
2014

MoAFW n.d.

MoAFW 2016

Ministry of Rural
Development n.d.

Government of India
(Gol) 2002

MOEF n.d.



NATIONAL POLICIES AND SCHEMES | DESCRIPTION SOURCE

Initiated in 2007 as an umbrella scheme for ensuring holistic development of agriculture
and allied sectors by allowing states to choose their own agriculture and allied sector
Rashtriya Krishi Vikas Yojana, 2007  development activities as per the district/state agriculture plan. MoAFW n.d.
A Centrally Sponsored Scheme that incentivizes States to increase public investment in
Agriculture & allied sectors.

To achieve convergence of investments in irrigation at the field level, expand cultivable
area under assured irrigation, improve on-farm water use efficiency to reduce wastage of
water, enhance the adoption of precision-irrigation and other water saving technologies,
enhance recharge of aquifers and introduce sustainable water conservation practices by
exploring the feasibility of reusing treated municipal waste water for peri-urban agriculture
and attract greater private investment in precision irrigation system. PMKSY has been MoAFW n.d.
formulated amalgamating ongoing schemes viz. Accelerated Irrigation Benefit Programme
(AIBP) of the Ministry of Water Resources, River Development & Ganga Rejuvenation
(MoWR,RD&GR), Integrated Watershed Management Programme (IWMP) of Department

of Land Resources (DoLR) and the On Farm Water Management (OFWM) of Department of
Agriculture and Cooperation (DAC).

Pradhan Mantri Krishi Sinchai
Yojana (PMKSY), 2015

National Rural Livelihoods Mission,  Livelihoods promotion through gainful self-employment and skilled wage employment Ministry of Rural
201 opportunities. Development n.d.

Address issues relating to the development of the bamboo industry, with a focus on
research and development on bamboo, plantation on forest and non-forest lands and MoAFW n.d.
ensuring the supply of quality planting materials.

National Bamboo Mission, 2018
(restructured)

MIDH is a Centrally Sponsored Scheme for the holistic growth of the horticulture sector
covering fruits, vegetables, root & tuber crops, mushrooms, spices, flowers, aromatic
Mission for Integrated Development plants, coconut, cashew, cocoa and bamboo. Government of India (GOI) contributes 60%,

of Horticulture (MIDH), 2014 of total outlay in all the states except states in North East and Himalayas, 40% share is et el
contributed by State Governments. In the case of North Eastern States and Himalayan
States, GOI contributes 90%.
This national strategy aims to tackle the air pollution problem across the country in a
National Clean Air Programme, comprehensive manner with targets to achieve 20% to 30% reduction in Particulate MOEECC 2019
2019 Matter concentrations by 2024 keeping 2017 as the base year for the comparison of
concentration.
Green Highways (Plantation & Greening of highway corridors across the country to reduce the impact of air pollution by Q/Ilmstry of Roadl
. . , ransport and High-
Maintenance) Policy, 2015 planting trees.

ways n.d.

To develop at least one “City Forest” in each City having Municipal Corporation/ Class |
Nagar Van Scheme, 2020 Cities for providing wholesome healthy living environment, and contributing to growth of ~ MOEFCC 2020
Smart, Clean, Green, Sustainable and Healthy Cities.

Aims to mitigate the hardship of the insured farmers against the likelihood of financial loss

on account of anticipated crop loss resulting from adverse weather conditions relating to - .
Ministry of Agri-

Weather Based Crop Insurance rainfall, temperature, wind, humidity etc. WBCIS uses weather parameters as “proxy” for
S X . culture & Farmers

Scheme (WBCIS) crop yields in compensating the cultivators for deemed crop losses. Payout structures Welfare 2016

are developed to the extent of losses deemed to have been suffered using the weather

triggers.

A centrally-sponsored scheme with an objective to insure coconut palms against natural
Coconut Palm Insurance Scheme  and other calamities like cyclone, flood and pest attack. The scheme is applicable to all Coconut Palm Insur-
(CPIS) healthy nut bearing coconut palms; grown as a monocrop or intercropped; on bunds ance Scheme 2012

farms or homestead and to all varieties of coconut, including tall, dwarf and hybrids.

Note: Mha = Million hectares.
Sources: Provided within table.
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Table D2 |

STATE POLICIES AND SCHEMES

Gujarat

Rehabilitation of Degraded
Farm Land (RDFL)

Adivasi Vruksh Kheti Yojana

Strip plantation

Gram van

Saurashtra Felling of Trees
(Infliction of Punishment)
Act, 1951

Private farmlands, especially those with medium to low productivity are selected for tree
plantation in block or on the bunds.

Aims at improving the income of tribals through raising teak and other economic species and
to improve tree cover. It encourages planting of teak and other economic species on private
land in the district and providing it support for maintenance and protection. An assistance of
INR 2.5/plant/month is given for 18 years; this subsistence allowance depends on the survival
of the plant.

A social forestry scheme that aims to plant trees on land which remained unutilized along
roads, railway lines, and canals.

A social forestry scheme to restore gauchar/pasture lands under Panchayat that have faced
soil erosion issues. Upon maturity, the trees grown are auctioned and 75% of the net income
(after deduction of expenses) is handed over to the Village Panchayat for use in develop-
mental activities. The remaining 25% amount is deposited in a joint account of Range Forest
Officer and Sarpanch, and is utilized for re-plantation activities in the village.

State Act that regulates felling of trees. The Act exempts transit permit and felling restrictions
for 86 tree species under agroforestry.

SOURCE

Nevase 2016

Nevase 2016

Gujarat Forest Depart-
ment 2020

Gujarat Forest Depart-
ment 2020

Government of Gujarat
1951

Raising of seedlings for
public distribution

Maguvigondu Mara Sale-

gondu Vana (A sapling for
each child and a forest for
each school)

Krushi Aranya Protsaha
Yojana

Karnataka Preservation of
Trees Act, 1976

Karnataka Forest Rules, 1969

Karnataka Raitha Suraksha
Pradhan Mantri Fasal Bima
Yojana (KRS-PMFBY)
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Raising of seedlings for distribution among general public at subsidized rates to plant them
in their non-agricultural lands. For this purpose, seedlings of suitable species are raised and
kept in the nurseries of the Forest Department.

To create awareness about ecology and environment among school children, seedlings are
supplied (by the forest department) free of cost to the school children for planting in their school
compounds and in the open space of their residential premises. With the co-ordination of the
education department, students from the level of primary schools to colleges all over the state
are involved in the tree planting programme.

A scheme launched in 2011-2012 to encourage afforestation on private and public lands.

The Act detail out the restriction on felling of trees and liability for preservation of trees. The
Karnataka Preservation of Trees (Amendment) Act, 2014 provided for exemption of more
species of trees from felling permission. Currently, 27 species are exempted from felling
permissions under this Act.

The Rules detail out the management of village forests, district forests and private forests,
including provisions for felling and removal of trees.

Aims to support production in agriculture by providing an affordable crop insurance product
to ensure comprehensive risk coverage for farmers' crops against all nonpreventable natural
risks from presowing to postharvest.

Government of Karna-
taka n.d.

Government of Karnataka
n.d.

Karnataka Forest Depart-
ment n.d.

Government of Karnataka
1976

Government of Karna-
taka n.d.

Government of Karna-
taka n.d.



STATE POLICIES AND SCHEMES

Maharashtra

Kanya Van Samriddhi Yojana

Atal Bamboo Samruddhi
Yojana

Bhausaheb Fundkar
Horticulture Scheme

Green Maharashtra Mission

Maharashtra Felling of Trees
(Regulation) Act, 1964

Maharashtra Forest Rules,
2014

Maharashtra Project on
Climate Resilient Agriculture
(PoCRA)

Aims to increase the green cover in the state as well as celebrate the birth of a girl child.
Farmers are distributed ten saplings (teak and bamboo) and fruit trees on the birth of their
girl child.

Promote bamboo plantation in agricultural lands that can improve livelihood opportunities
and standard of living for farmers.

Aimed to promote horticulture plantations and support farmers by providing 100% subsidy
on drip-irrigation and planting material.

A plantation programme, announced in 2016 with the aim of planting 20 million trees in 2016.
To maintain contiguity, the Forest Department in 2017 set the target of plantation of 500
million plantation by 2019 (40 million, 130 million and 330 million saplings in three
consecutive years viz, 2017,2018 and 2019).

State act that governs the felling of trees.

Under Rule 31 of the Maharashtra Forest Rules, 2014, which governs the transit of forest
produce, 23 species are exempted from transit pass.

This is a project implemented by the Government of Maharashtra, in partnership with the
World Bank in 15 districts of the Marathwada and Vidarbha regions that have been most ad-
versely affected by drought. The project encompasses promoting climate resilient agriculture
technologies, investments in creating new assets for increased access to water, diversified
cropping system, protected cultivation, and value chain at farm and community level.

SOURCE

Government of
Maharashtra 2018

Government of
Maharashtra 2019

Government of
Maharashtra n.d.

Government of
Maharashtra n.d.

Government of
Maharashtra 1964

Government of
Maharashtra 2014

Government of
Maharashtra 2021

Agroforestry Scheme

Avenue Plantation

Urban Tree Plantation

The Orissa Timber and Other

Forest Produce Transit
Rules, 1980

Horticulture schemes

Introduced in the year 2013-14 with an aim to increase ToF. Saplings are supplied to the
farmers as per their requirement at INR 1/- per sapling. However, the seedlings have been
distributed to Government Schools / Educational Institutions and other Public Organizations
free of cost.

The scheme is being implemented to create a green belt along the sides of the State's
National Highways, State Highways, District & Panchayat roads and urban roads for providing
environmental services, shelters during summer and rains and reducing vehicular pollution.

Introduced during the year 2007-2008 with an aim to create green pool in crowded urban
areas. From the year 2011-12 onwards almost all Urban Local Bodies throughout the State
were covered.

As per Rule 5(1)(J) of Orissa Timber & Other Forest Produce Transit Rules, 1980 schedule Ill lists
22 species as exempted from timber transit permit.

The Directorate of horticulture, Government of Odisha offers schemes to farmers and other
practitioner for growing fruit trees.

Government of Odisha
n.d.

Government of Odisha
n.d.

Government of Odisha
n.d.

Government of Odisha
1980

Directorate of
Horticulture Odisha n.d
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STATE POLICIES AND SCHEMES SOURCE

Punjab

A state campaign to ensure clean and fresh air as well as contribute towards having a green  Directorate of Informa-

Ghar Ghar Hariyali Scheme  and clean environment. Under the scheme, every citizen of the state would get three and tion and Public Relations,
every household 10-15 saplings of varied types free of cost. Punjab, India n.d.
Punjab Takes Many

Initiatives, Including
Planting 40 Lakh
Saplings under Green
Punjab Mission 2015

Launched in 2012, to increase its forest cover of the state to 15 per cent, by growing 400

ey I el iz e million tree saplings by 2020.

The rule mandates all wood industries to obtain license and register themselves with the

The Punjab Regulation of Department of Forests and Wildlife Preservation and to establish the source of raw mate- .
Government of Punjab

Wood Based Industries rial which is being used for the industry. A green fee shall be levied annually on all wood 2019
Rules, 2019 industries, which will be used for promotion of agro-forestry in the state and to safeguard the
interests of the farmers and maintain the tree cover.
. The department of horticulture, Government of Punjab offers schemes to share technical Punjab Department of
Horticulture schemes : S . . .
knowledge, increase awareness, and diversity horticulture crops in the state. Horticulture n.d

Telangana

. Increasing the tree cover in the state with a thrust in tree planting initiatives in areas under ~ Government of
Telanganaku Haritha Haram

trees outside forests. Telangana n.d.
Telangana Forest Produce
Transit Rules 1970 [Notifi- ~ This notification exempts more than 40 tree species from transit permit under Schedule Il of ~ Government of
cation dated Dt14.02.2018  Rule 16 of the Telangana Forest Produce Transit Rules, 1970. Telangana 2018b
(G.0.Ms.No.10)]
, The horticulture department of Telangana offers several schemes to help farmers and other  Horticulture Department,
Horticulture schemes

practitioners to grow horticulture trees. Telangana 2020

Note: TOF = Trees outside forests.
Source: WRI India authors compiled information from sources named in table.
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CRITERIA CAPTURED IN THE
FRAMEWORK

DATATYPE

RATIONALE/EXPLANATION

Policy/act/circular/rule/regula-
tion/notification/letter of intent

Date of enactment

Enacted by law/notification/
voluntary

Active

Executing ministry (center)/
department (state)

Provision relevant to agrofor-
estry

Incentives

Barrier/disincentives

Enforcement mechanism

Institutional stakeholders

Nodal agency/appropriate
authority

Land use

Land ownership

Specific geographic target or
hectare quantity

Land tenure/access type

Interventions that the policy/
act/circular/rule/regulation/
notifications/letters of intent
support

Text entry

Text entry

Text entry

Binary (yes/no)

Text entry

Text entry

Text entry

Text entry

Text entry

Text entry

Text entry

Drop-down—forest, agricul-
ture, other

Drop-down—revenue, forest,
community, private

Text entry

Text entry

Text entry

Basic policy feature. Provides helpful temporal and jurisdictional anchors for under-
standing the political economy context.

Indicates whether law/policy remains impactful and politically viable.

Provides context on which ministries are involved in implementation.

Provides key elements of the policy design that support planning, implementing, and
scaling of agroforestry.

Identifies the incentives enshrined in the law/policy for agroforestry. The incentives are
analyzed under the following categories—financial, policy, market, technical, infra-
structural, institutional, political, and developmental incentives.

Identifies disincentives or perverse incentives that impede uptake of agroforestry—ad-
ministrative market or technical disincentives.

Indicates whether the policy has built-in compliance mechanisms.

Identifies the key stakeholders at the center, state, and district/panchayat levels who
are involved in planting and outreach.

Provides context on the nodal departments or agencies that are in-charge of imple-
mentation.

Provides context on the type of land uses where this law/policy is applicable.

Provides context on the types of lands and stakeholders who are incentivized or
prioritized by this law/policy.

Identifies focus of the law/policy.

Identifies whether the law/policy is applicable only for certain tenure types; provides
for recognition of tenure and/or access to resources.

Identifies whether the law/policy prioritizes particular types of interventions, such as
trees on boundaries, agri-horti-forestry, linear plantations, block plantations, etc.
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CRITERIA CAPTURED IN THE
FRAMEWORK

DATA TYPE RATIONALE/EXPLANATION

Are extension services/public
outreach a part of this policy/
act/ circular/rules/regulations/
notifications/letters of intent

|dentifies whether the law/policy provides access to extension services, capaci-

Text entry ty-building, etc.

|dentifiable impact from liter-
ature review (articles/papers/  Textentry
status reports)

Provides context on success stories or impact as detailed in progress reports, newspa-
per articles, etc.

Management mechanism for Binary option—timber/non-

. |dentifies whether the act has built-in mechanisms for management of usufructs.
products timber forest produce

Provides context on financial outlay for implementation of the law/policy, including

Financial outlay Text/number entry details of allocation, release, and utilization.

Specific geographic scope (find
relaxation/incentives for certain  Text entry
areas)

Identifies whether special provisions are made for specific regions, such as the North
East, Hill States, Schedule V and VI areas, etc.

Does the policy/act/circular/
rules/regulations/notifications/

letters of intent uphold rights of Binary (yes/no) and text Provides context of any specific focus on women, SC and ST communities, and small-

the marginalized sections and entry holder farmers,
women
Source/link to the document(s) ~ Text entry List of sources for the information recorded.

Note: SC = Scheduled Caste; ST = Scheduled Tribe.
Source: WRI India authors.

DESIGNATION AFFILIATION/ORGANIZATION

College of Forestry, Odisha University of Agriculture

1. A.K. Sahoo Professor

and Technology

2. AM. Annaiah Farmer, Karnataka and Secretary Instltutlon_of Agroforestry Farmers and
Technologists

3. Abhay Sudhir Sonwane Farmer, Jalgaon, Maharashtra None

4, N/A Additional Principal Chief Conservator of Forests NFAP—Bamboo Missian, Karnataka Forest
Department

5. Ajith Oraon Farmer, Odisha None
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10.

22,

23.

24,

25,

26.

Archana Godbole

Arshiya Bose

Arun Mani Dixit

Asha Ram

Ashok Liktkar Saheb

Bariya Dhirsingbhai Dhanabhai

Bhuriya Rajitsinh Sursingbhai

Dashrath Damodar Kothawade

N/A

Devashree Nayak

Dinesh Reddy

Dipak Sarmah

Eswar Reddy

Ganapathy Bhatt

Ishan Agarwal

Javed Rizvi

Jayant Sarnaik

Jestin Paul

K. Divya

K.T. Partibhan

Kamlesh Kora

DESIGNATION

Director

Founder

Senior Program Associate

Scientist

Farmer, Amravati, Maharashtra

Farmer, Jalgaon, Maharashtra

Farmer, Dahod, Gujarat

Farmer, Jalgaon, Maharashtra

Deputy Director

Agroforestry and Gender Research Scientist

Program Director

President

Project Officer

Farmer, Mangalore, Karnataka

General Manager

Director, South Asia Program

Joint Director

Director (Operations and Production)

Assistant Professor

Professor (Forestry) and Head (Agroforestry)

Farmer, Odisha

AFFILIATION/ORGANIZATION

Applied Environmental Research Foundation

Black Baza Coffee Private Limited

Centre for Environment and Social Concerns

ICAR-CAFRI, Jhansi, Uttar Pradesh

None

None

None

None

Telangana Horticulture Department

World Agroforestry Centre (ICRAF)

Foundation for Ecological Security

Institution of Agroforestry Farmers and Technolo-
gists

Centre for People’s Forestry

None

Foundation for Ecological Security

World Agroforestry Centre (ICRAF)

Applied Environmental Research Foundation

Aadhimalai Pazhanagudiyinar Producer Company
Limited (APPCL)

Tamil Nadu Agricultural University

Forest College and Research Institute

None
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21,

28.

2,

30.

31.

32.

SE!

34,

35.

36.

I

38.

80!

40.

4,

42,

43,

M.B. Tandel

Manmohan J. Dobriya

Poorna Chander

Pratiti Priyadarshini

N/A

N/A

N/A

N/A

Pushpa Mankirdia

Rajendra Singh Gautam

Rawat Hamirbhai Najirbhai

S.CV. Reddy

S. Selvanayaki

S.K. Dhyani

Subhash Pandit More

Vijay Pratap Singh Aditya

Yogesh Sawant

Source: WRI India authors.
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DESIGNATION

Assistant Professor

Professor

Senior Program Officer

Senior Program Manager

Principal Chief Conservator of Forests (Devel-

opment)

Principal Chief Conservator of Forests,
Head of Forest Force

Principal Chief Conservator of Forests, Social
Forestry

Principal Chief Conservator of Forests, Social
Forestry

Farmer, Odisha

Associate Dean

Farmer, Dahod, Gujarat

Farmer, Karnataka

Assistant Professor (Agribusiness and
Financial Management)

Senior Agroforestry Specialist

Farmer, Jalgaon, Maharashtra

Chief Executive Officer

Program Coordinator

AFFILIATION/ORGANIZATION

Department of Silviculture and Agroforestry, Navsari
Agricultural University, Gujarat

Rani Lakshmi Bai Central Agricultural University—
Silviculture and Agroforestry (UP)

Centre for People’s Forestry

Foundation for Ecological Security

Karnataka Forest Department

Department of Forest and Wildlife Preservation, Punjab

Maharashtra Forest Department

Telangana Forest Department

None

Institute of Livelihood Research and Training

None

None

Tamil Nadu Agricultural University

World Agroforestry Centre (ICRAF)

None

Ekgaon

BAIF



What are the major incentives (from schemes,
policies, and otherwise) for agroforestry implemen-
tation (in specific state)?

Who are the different types of farmers involved in
agroforestry? Please share about the type of institu-
tional development of farmers.

What are the type of agroforestry practices preva-
lent (in specific states)?

Please share the role of extension services (govern-
ment as well as nongovernment agencies) in sup-
porting agroforestry.

What is the role of technology in supporting capac-
ity-building and extension for farmers growing
trees?

What are the different monitoring mechanisms that
have been used (in the specific state) for agrofor-
estry implementation?

Please share examples of successful implementation
or learning from other states that have been repli-
cated (in the specific state).

What according to you are the barriers for scaling
agroforestry?

When did you start/how long have you been practic-
ing agroforestry?

What motivated you to start agroforestry?

What type of trees and crops combination do you
grow? What is the area under agroforestry?

Were the combinations based on traditional
knowledge? Did you receive any training or capaci-
ty-building?

Have you been availed of any support/incentive/
schemes for agroforestry species (e.g., did you

receive free saplings or subsidized saplings or pay-
ments based on survival rates)?

Were you able to avail yourself of any credit or loan

for practicing agroforestry from any government
schemes?

Did you get the agroforestry system insured?

Did you receive any support from the private sector

(e.g., buy-back arrangements)?

How do you sell the products from agroforestry
(especially timber and nontimber tree produce)?

How are the products marketed? Is there any MSP
for any product?

What benefits do you get from practicing agrofor-
estry/growing trees on your farm?

What challenges do you face?

Do you have any suggestions as to how schemes/
policies could support farmers better in uptaking
agroforestry? What types of incentives do farmers
need?

India has a historical tradition of growing trees on farms

and around homes, with an immense diversity in the
combinations of tree species grown alongside
agricultural crops.

Traditional agroforestry systems may be described as a
set of age-old agroforestry customs and practices that

are generally devoid of intentional intensified cultivation

of agricultural or forage crops and have been practiced
across the world with varying structure, function,
socioeconomic attributes, and ecological services
(Viswanath et al. 2018). Traditional agroforestry
systems vary in their structural complexity, species
diversity, productive and protective attributes, and also

in socioeconomic dimensions. These systems, which are

also agricultural biodiversity repositories, provide a
unique opportunity to enhance food security, ensure

local livelihoods, and adapt to climate change. Examples
of traditional ToF, particularly agroforestry, practiced in

the six select states are given in Table H1 below.
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STATE TRADITIONAL AGROFORESTRY

Traditional agroforestry systems, with trees grown alongside crops and/or livestock, abound in the Western Ghats region
of Karnataka. Plantation agriculture involving coffee (Coffea spp.), and spices in association with a wide spectrum of trees,

Karnataka Takeuchi 2009).

paddy-based cropping systems, coconut (Cocos nucifera)-based cropping systems, and homesteads are prevalent (Kumar and

In Malnad regions of Karnataka that fall in the hot, humid ecoregions, betel nut and paddy is a common combination. In the hot
semi-arid ecoregion of Karnataka, ficus trees are grown alongside millets, maize, and oil seeds.

In Odisha, shifting cultivation has been a traditional form of agroforestry, especially in the districts inhabited by the Scheduled
Odisha Tribes. Growing multipurpose trees on farmlands and home gardens with a mix of indigenous fodder, fuelwood, and horticulture
tree species is also prevalent in the state (Mohapatra et al. 2007).

In Amravati District of Maharashtra, falling in the hot semi-arid ecoregion, farmers have been growing teak as a major spe-
cies on farm bunds for decades. While some farmers prefer only teak on the bunds, mixed tree species on the bunds are also

prevalent. Other tree species grown on bunds with teak are Butea monosperma, Wrightia tinctoria, Terminalia bellirica, Diospyros

s melanoxylon and Ailanthus excelsa (Bhoyar et al. 2016). In the coastal belt of the state, manga bamboo (Dendrocalamus stocksii)
has been grown extensively by some villages for centuries. The bamboo species is found as scattered clumps in homesteads,
as live hedges, and even as compact block plantations (Viswanath et al. 2018).

Gujarat One of the major agroforestry practices in the state of Gujarat, characterized by hot and arid climate, involves combining Proso-

pis cineraria with other agricultural crops (Jaimini and Tikka 2007).

In Punjab, a hot and semi-arid ecological region, farmers have been known to grow native trees—kikar (Acacia nilotica) and
Punjab khair (Acacia catechu) as scattered trees on lands for fodder and fuelwood. In farmlands, native species like neem (Azadirachta
indica) and shisham (Dalbergia sissoo) and toon (Tuna ciliata) have been commonly grown on bunds of farmlands.

In Telangana, characterized by a hot and semi-arid climate, shifting cultivation has been traditionally practiced to grow millets,

Telangana

oilseeds, and pulses, especially in regions dominated by the tribal community. On average, 10-15 different types of species are
grown together. In Adilabad region, farmers currently grow vegetables, oilseeds, and pulses together. The practice of growing

millets has, however, decreased, and cash crops like cotton have taken over (Kaushal et al. 2016).

Source: Compiled by WRI India authors

Key subsidies in select states

Gujarat, Karnataka, Maharashtra, Odisha, Punjab, and
Telangana are incentivizing farmers by providing free or
subsidized saplings under various state schemes, such as
the Krushi Aranya Protsaha Yojana (KAPY), Telanganaku
Haritha Haram, Greening Punjab Mission, Maharashtra
Mission Plantation, and Kanya Van Samriddhi Yojana,
among others.

The states are also providing subsidies for development of
infrastructure to support ToF systems. For instance, the
Rainfed Area Development Programme (RADP) under
the National Mission on Sustainable Agriculture has

been implemented in five of the selected states (barring
Punjab) on almost 61,500 ha of land during 2015—2019.
While data on utilization for specific activities under the
RADP are not available, RADP provides financial sub-
sidies for building infrastructure, such as setting up of
greenhouses, composting, etc., to support agroforestry.
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Under Gujarat’s Rehabilitation of Degraded Farm Land
(RDFL) scheme, private farmlands, especially those with
medium to low productivity, are selected for tree plan-
tation in block or on the bunds. The Forest Department
undertakes the raising of plants, digging of pits, and
planting in the farm at cost (Gujarat Forest Department
n.d. [c]). In Telangana, the horticulture scheme covers
charges for pitting, planting, and staking saplings (PCCF
[SF] Telangana 2020). In Odisha, the Directorate of Hor-
ticulture provides financial assistance for construction
of vermicompost units and subsidies for drip irrigation
(Directorate of Horticulture Odisha n.d.). In Punjab, the
State Department of Horticulture covers 50 percent of
the cost of rejuvenation/replacement of senile plantation
and canopy management, 50 percent subsidy for build-
ing water harvesting systems for horticulture, 25 to 50
percent subsidy for building infrastructure and buying
equipment (10 percent increase in subsidy for SC, small
and marginal farmers, and women) (Punjab Department
of Horticulture n.d.). In Maharashtra, the Social Forestry
Department, through its agroforestry scheme, provides

a 100 percent subsidy to small and marginal farmers for
support with land development for integrating trees in
their fields (PCCF [SF] Maharashtra 2020).



The National Bamboo Mission (NBM) provides sub-
sidies to farmers, farmer groups, self-help groups
(SHGS), and the private sector on a range of activities.
These include a 100 percent input subsidy for setting

up hi-tech, big and small nurseries; implementing and
maintaining high-density bamboo plantations in gov-
ernment, panchayat, and community lands; and block
plantations in farmers’ fields (land development and
planting) (MoAFW n.d. [b]; NMSA n.d.). The Bamboo
Mission is operational in five states (excluding Punjab)
with varying levels of engagement. For instance, the
number of bamboo nurseries that have been built under
NBM are as follows: Karnataka (17), Maharashtra (2),
and Gujarat (17). There is a paucity of delineated data on
state-level activities, uptake of incentives, and utilization
of funds under the Bamboo Mission.

Key grants

The grants available for ToF are provided by NABARD’s
Tribal Development Fund (TDF), the Rashtriya Krishi
Vikas Yojana (RKVY) for agroforestry, and the 15th
Finance Commission. NABARD has been instrumental
in providing grants for establishing the wadi model of
agroforestry. NABARD’s wadi model is a type of agrofor-
estry system that focuses on planting a combination of
fruit and forest trees in lands owned by small and mar-
ginal tribal farmers (<5 acres) with value-added layers
such as formation of cooperatives, marketing, and food
processing. Barring Punjab, NABARD has sanctioned
grants for the wadi scheme in each of the other five
states. The RKVY under its Crop Diversification Pro-
gramme offers a financial incentive of INR 10,000 per
ha for poplar-based agroforestry systems (INR 5,000
for critical inputs, INR 2,500 for land development,

and INR 2,500 for marketing support). It also provides
grants for agroforestry.3° Recently, the 15th Finance
Commission of India recommended catalytic assistance
to 12 of the most drought-prone states?' to develop long-
term drought mitigation plans to address the challenges
posed by successive droughts in the period 2021-2026
(XV Finance Commission 2020). This assistance funds a
range of activities that include agroforestry for mitigat-
ing droughts, inter alia.

Credit-linked loans

Gujarat is implementing a credit-linked loan under
the Adivasi Vruksh Kheti Scheme, which incentivizes
tribal farmers to plant high-value crops (80 percent teak
and 20 percent bamboo, mango, etc.) in 0.2 ha to a max-
imum of 1.0 ha area. Assistance of INR 2.50 per plant is
provided after 9 months for up to 18 years. There is also
provision for 20 percent casualty replacement according
to survival of plants in year two. The assistance amount

will be recovered when the plantation is harvested
(Gujarat Forest Department n.d. [b]).

Insurance

Karnataka provides insurance against loss of income
from crop damage for annual horticulture crops such as
pomegranate, papaya, mango, and commercial species
such as arecanut under the Karnataka Raitha Suraksha
Pradhan Mantri Fasal Bima Yojana (KRS-PMFBY)

and Weather Based Crop Insurance Scheme (WBCIS).
Maharashtra’s restructured WBCIS includes horticul-
ture trees such as orange, sweet lime, pomegranate, and
guava. Under this scheme farmers pay only 5 percent
of the total insurance premium, while the remainder is
paid by the central and state governments.

The Coconut Palm Insurance Scheme minimizes the risk
to farmers by providing insurance against pests, dis-
eases, and natural calamities in the coconut-producing
states of India. Among the six states, this insurance is
available in Gujarat, Karnataka, Maharashtra, and Odi-
sha (CDB n.d.). The Coconut Development Board (CDB)
covers 50 percent of premium cost, the respective state
governments cover 25 percent, and the farmer pays the
remaining 25 percent premium.

Supply chain infrastructure

The Mission for Integrated Horticulture Development
provides financial assistance to states covering 35 to 50
percent cost for horticulture produce. Activities include
on-farm collection and storage units, integrated pack
houses for sorting and grading, precooling units, cold
storage units, ripening chambers, postharvest storage and
treatment facilities for bamboo, and cold storage units

for commercial horticulture (RKVY n.d.). These facilities
can be used by ToF farmers, farmer producer companies
(FPCs), self-help groups (SHGs), and other user groups
involved in sale or value-addition of horticulture produce.
NBM provides subsidies to farmers, farmer groups,
SHGs, and the private sector for bamboo treatment and
preservation, processing and value-addition, machineries
and equipment for common value-addition facilities, and
for skill development (MoAFW n.d. [b]).

The National Bamboo Mission also assists in setting up
various product development units, including handi-
crafts, furniture, bamboo shoots—processing, incense
sticks, etc.; 278 such units have been set up in the coun-
try. The Ministry of Micro, Small, and Medium Enter-
prises (MSME) is implementing the Scheme of Fund
for Regeneration of Traditional Industries (SFURTTI) to
organize traditional industries and artisans into clus-
ters to increase their capacity and income. Thirty-six

WORKING PAPER | March 2022 | 39



bamboo-related clusters have been set up in 13 states
(Parliament, Lok Sabha 2021b).

NABARD has expanded the implementation of the wadi
model across India with 772 wadi projects being pro-
moted with grants of INR 20.9 billion to benefit 529,215
tribal families in different parts of the country through
various NGOs or implementing partners.

“Wadi,” meaning “fruit orchard” in Gujarati, is a type

of agroforestry system that focuses on planting a
combination of fruit and forest trees in underproduc-
tive agricultural lands with value-added layers, such

as the formation of cooperative, marketing, and food
processing. The BAIF Development Research Founda-
tion, a not-for-profit organization, conceptualized the
model and piloted it for the tribal families of Vansda,
Gujarat (Ajwani and Sawant n.d.). With community
participation and scientific techniques at the heart of the
project, wadi envisions sustainable livelihoods, institu-
tion-building, environmental sustainability, and com-
munity well-being. A key feature of the wadi concept is
the empowerment of people through social mobilization
and capacity-building to address issues beyond farming
(BAIF n.d.). In 2005, NABARD introduced the Tribal
Development Fund (TDF) to implement wadi across
India by partnering with civil society organizations that
act as Project Implementing Agencies (PIAs).

Figure J1 |

Black Baza Coffee is a sustainable coffee company based
in Karnataka with a vision to enable coffee producers

to enjoy secure and stable livelihoods and strengthen
coffee farming practices that conserve biodiversity
(Black Baza Coffee n.d.). The company works with small
and large coffee producers, farmer producer companies,
and other user groups that are willing to adopt biodi-
versity-friendly coffee-growing practices. Integrating
native trees in coffee plantations significantly improves
soil moisture content; provides shade, especially during
severe heat and drought seasons, to the coffee plants;
and provides a habitat for birds and bees that help with
pollination and can also act as natural pest-control
measures (Bose 2020). Given that many coffee growers
are small or marginal farmers, Black Baza Coffee has
entered into conservation agreements with individual
farmers and groups through which they are trained on
sustainable coffee practices. The type of restoration
intervention and tree species to be planted are selected
through a participatory process with the farmers and
local communities. Black Baza Coffee has connected
with 396 smallholder farmers and, through their long-
term pricing strategy, increased procurement price by
56 percent (Black Baza Coffee n.d.). Farmers involved
with Black Baza Coffee are conscious of the ecological
importance of native trees and are actively developing
metrics to monitor biodiversity and other environmental
indicators in the long term (Bose 2020).

Dry Fence

- Farm pond
- Intercrops

Slope
Source: Brockington et al. 2016.

40 WRI INDIA



WRI India conducted a systematic literature review of tree-based
landscape restoration to analyze its potential to contribute to climate
change mitigation and adaptation simultaneously. The results are
being synthesized in a working paper that is under review.

The Bonn Challenge is a global goal to bring 150 million hectares of
degraded and deforested landscapes into restoration by 2020, and
350 million hectares by 2030.

The Land Degradation Neutrality (LDN) target program supports
countries to achieve quantifiable targets for improving quality of land
resources. To date, over 120 countries have committed to setting LDN
targets

The atlas excludes areas where tree-based interventions are not
ecologically or socially appropriate, such as areas covered by perma-
nent ice and snow, sand dunes, natural scrublands, swamp forests,
grasslands, wetlands, and water bodies. National parks, sanctuaries,
state reserves and wildlife reserves, and forests with over 70 percent
tree cover were also removed to ensure healthy and/or fragile eco-
systems are not affected by tree-based interventions. Since the atlas
provides data at the national level, areas under surface and ground-
water irrigation are excluded since the nuances in trade-offs between
food security and restoration cannot be adequately addressed at this
scale. In rainfed areas, croplands with tree cover density of more than
40 percent were also removed since these areas already support high
tree cover, and further increases may result in trade-offs with food
security and other provisioning services. Finally, urban and built-

up areas and areas with population density of over 400 people per
square kilometer were excluded to mitigate concerns over multiple
demands on lands.

A landscape approach to ToF can lead to multiple environmental and
development benefits. Landscapes encompass a mosaic of land uses
including forests, farmlands, pasturelands, built-up areas, etc. The
landscape approach provides a “framework to integrate policies and
practices for multiple land uses to ensure equitable and sustainable
use of land while strengthening measures to mitigate and adapt to
climate change” (Reed et al. 2015). A landscape approach to ToF will
recognize the interactions between diverse stakeholders and multiple
land uses and focus on addressing environmental and socioeconomic
problems jointly (GLF 2014). It will help identify areas that need to be
protected, maintained, and restored for multiple ecosystem services,
such as biodiversity, soil, water, carbon, and provisioning of fuelwood,
fodder, and nontimber forest produce.

"Wadi," meaning “fruit orchard” in Gujarati, is a type of agroforestry
system that focuses on planting a combination of fruit and forest
trees in underproductive agricultural lands with value-added layers
such as formation of cooperative, marketing, and food processing.
The Sub-Mission on Agroforestry is being implemented in 20 states—
Andhra Pradesh, Bihar, Chhattisgarh, Gujarat, Haryana, Himachal
Pradesh, Jharkhand, Karnataka, Kerala, Madhya Pradesh, Maharashtra,
Odisha, Punjab, Rajasthan, Tamil Nadu, Telangana, Uttar Pradesh,
Mizoram, Meghalaya, and Nagaland, and two UTs—Jammu and Kash-
mir and Ladakh. The funding pattern is 60:40 between national and
state governments for all states except the North East and Hill States,
where it is 90:10, and 100 percent in the case of UTs & national-level
agencies (Parliament, Lok Sabha 2021a).

Mission refers to initiatives from the government that have clearly
defined objectives, scopes, implementation time lines and milestones,
and measurable outcomes and service levels.

Data on allocation, release, and utilization (progress/achievement) are
collated in the online portal of the National Mission for Sustainable

. The search words used were a combination of “agroforestry,

Agriculture (https://nmsa.dac.gov.in/Default.aspx). Allocation refers to
the funds allocated from the central pool of resources with a funding
pattern of 60:40 between the center and state; release of funds refers
to the actual amount transferred from the center to states, which
depends on criteria such as submission of action plans and utilization
certificates from the previous financial year; fund utilization refers to
the amount used by the state to fund scheme-related activities.

" "trees

nu nu

outside forests," “success stories," “research and promotion of

agroforestry and trees outside forest," “incentive for implementation of
agroforestry schemes," “tree planting schemes incentives,” “exemplary
projects on agroforestry, tree planting.” These search words were
accompanied with the names of the respective “states” to glean out

state-specific incentive mechanisms,

. Vermicomposting is a managed process wherein worms digest organic

matter to transform the material into a beneficial soil amendment.

The pattern of assistance in such cases is 50 percent subsidy from
government, 40 percent bank loan, and 10 percent payable by the
bamboo farmer/entrepreneurs (NBM n.d.).

The National Biodiversity Authority (NBA), the State Biodiversity Boards
(SBBs), and the Biodiversity Management Committees (BMCs) are
involved in the approval of applications from non-Indian and Indian
companies/researchers. The funds received through benefit-sharing
must be channeled back to the benefit claimers (farmers, communities
growing the bioresource) and used to protect and restore biodiversity
in the respective forest and nonforest areas as indicated in the appli-
cation and for socioeconomic development in the area (Gol 2002).

The National Agroforestry Policy highlights the importance of expand-
ing insurance and providing tree insurance for tree crops in agroforest-
ry systems to stabilize income from ToF systems and protect farmers
from natural hazards. There are three insurance companies—United
India Insurance, Agriculture Insurance Company of India, and Oriental
Insurance Company—that provide tree insurance covering pulpwood
trees, such as Casurina spp. (casuarina), Eucalyptus spp. (eucalyptus),
Melia dubia (hebbevu), and Hevea brasiliensis (rubber), along with
trees like Ailanthus excelsa (ardu), Gmelina arborea (gamhar), Leucaena
leucocephala (subabul), and Dalbergia sissoo (shisham). Other species
include biofuel plants/trees like Millettia pinnata (karanja), Azadirachta
indica (neem), Madhuca longifolia (mahua), Calophyllum inophyllum
(champa), and Simarouba glauca (Lakshmi Taru) as well as horticultur-
al crops like Areca catechu (arecanut palm), Theobroma cacao (cocoa),
and Hevea brasiliensis (rubber) (Uthappa et al. 2015).

Felling trees is banned in India through regulatory frameworks like the
Indian Forest Act 0f 1927 and the Forest Conservation Act of 1980. This
was instituted with a view to conserve forest resources. Harvest and
transit of farm-grown timber is controlled rigorously and requires prior
permission. Consequently, Indian states have stringent timber felling
and transit regulations that pose a hindrance to farmers willing to
practice agroforestry as a livelihood (TetraTech 2017; Gol 2014).

In 2019, to commemorate the 550th birth anniversary of the Sikh guru,
Guru Nanak Deyv, the state launched a program to plant 550 saplings of
native species in panchayat lands of each village in the state.

The Panchayati Raj System of local governance in India has three
levels: gram panchayat (village level), janpad panchayat (block level),
and zilla panchayat (district level). It was formalized in 1992 by the
73rd Amendment to the Indian Constitution. A gram panchayat is the
executive committee of a gram sabha, which comprises all the adults
of a village.

For the project, the implementing partners, Central Research Institute
for Dryland Agriculture, CPF, and WWF-India, built the technical capac-
ity of farmers for planting tree-crop combinations and other farming
techniques (CPF 2020).
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Leveraging the Odisha Livelihood Mission that brought together sev-
eral women SHGs, and converged resources from MGNREGS and the
Bamboo Mission for implementing agroforestry (Rizvi et al. 2020).

The management practices detailed in the app include details on
common name, botanical name, family, potential area, silvicultural
requirements, nursery techniques, planting techniques, tending oper-
ations, suitable agroforestry systems, tree protection, yield, utilization,
and material availability.

. The Karnataka State Bamboo Mission (SBM) partnered with Industree

Foundation with support from the United States Agency for Interna-
tional Development (USAID) to establish a bamboo research center in
Channapatna to shine a light on the 900-year-old bamboo-based crafts
created by Medhar Tribe artisans. Focusing on women, the project
aims to involve over 6,000 women in collectives and make connections
with large retailers, such as Fablndia, for the sale of products. The SBM
will support the sourcing of bamboo from local bamboo plantations
outside forest areas and plan to set up certification and chain-of-cus-
tody standards to ensure higher prices for products (Industree
Foundation n.d.)

In Odisha, for instance, the company ITC Limited promotes farm
forestry by providing smallholders with subsidized saplings at INR 1;
with the remainder of the sapling costs deposited by the farmer in

a group fund, from which loans can be made available (Suresh et al.
2014). In Punjab, private sector companies are credited with providing
high-quality planting material to farmers (Chavan et al. 2015). In Guja-
rat, paper mills and other industries have promoted block plantation by
providing planting material and extensive support services (Dixit 2020).
Paper mills, particularly in Gujarat, Karnataka, Odisha, and Punjab have
provided a number of input subsidies to farmers, particularly through
supply of saplings of fast-growing varieties of eucalyptus, acacia, and
Casuarina.

The monitoring system envisages daily delivery of progress reports
from the districts to the Principal Chief Conservator of Forests (PCCF).
Planting carried out by the Forest Department and Rural Development
Department are geotagged to monitor survival rates.

Quality planting material would help to improve adaptability to adverse
environmental conditions, meet raw material requirements of markets,
and ensure a good survival rate, The quality of planting material is
determined by origin, the authenticity of variety and stock, vegetation
development, and state of health (NCCF n.d.)

Scheduled Caste: Castes, races, or tribes or parts of such social

groups who form a category defined as "backward classes” or socially
deprived people for whom the Constitution of India, Article 341, has
made separate provisions for upliftment and protection. Scheduled
Tribe: Tribes or tribal communities deemed as “Scheduled Tribes” under
Article 342 of India's Constitution. The constitution makes special
provisions for the protection of these communities, and the state is
expected to execute schemes for their welfare and upliftment.

For instance, in 2014 the Andhra Pradesh state government worked

out a tripartite agreement with agroforestry farmers and industries for
procurement of Eucalyptus and Casuarina at INR 4,400 per tonne and
INR 4,200 per tonne, respectively. However, paper mills bypassed the
Agriculture Market Committees and, using agents, procured from farms
for prices as low as INR 2,500 and INR 2,000, leading to frustration
among farmers (The Hindu 2020). Market fluctuations in the past have
decreased farmers' interest. For instance, between 2001 and 2005,
prices of poplar crashed, severely affecting farmers, especially in
Punjab (TERI 2020). This cycle occurred again in 2015 largely driven by
the overall global market recession and imbalance in the demand-sup-
ply dynamic in favor of buyers in the local market (TERI 2020). Farmers
face devastation when they are unable to recover from such crashes.
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The MSP for MFP scheme came into effect in 2011 to provide a social
safety net to underprivileged forest dwellers and tribal MFP gatherers,
and to aid in their empowerment. MSPs are now applicable for about
50 MFPs, and the scheme has connections with Van Dhan Yojana and
Van Dhan tribal start-ups to improve livelihoods of the tribal population.
In light of the COVID-19 pandemic and the impact on livelihoods of
forest dwellers, the MSPs were revised with increases ranging from 16
to 66 percent (in some cases such as for giloe/ Tinospora cordifolia,
the increase has been up to 190 percent) (MoTA 2020a). States can

fix MSP up to 10 percent higher or lower than the MSP declared by

the Gol. Further, the MSP for MFP scheme promotes value-addition,
branding, and marketing of MFPs by establishing Van Dhan Kendras
(VDKSs) to facilitate creation of sustainable livelihoods for forest-based
tribes. Similar incentives that encourage formation of user groups for
value-addition can support ToF farmers to earn better incomes.

This scheme covers pulpwood trees such as Casuarina, Eucalyptus
(pulpwood), Melia dubia (plywood), Ailanthus, Gmelina (matchwood),
Leucaena, and Dalbergia sissoo. The premium for plantation ranges
between INR 300 and INR 600 annually, depending on the input cost of
the respective tree species, and covers against forest and bush fires,
lightning, riot and strike, storm and cyclone, flood and inundation, and
loss due to wild animal attack (Parthiban 2016).

These include government-led schemes and programs such as Startup
India and Rashtriya Krishi Vikas Yojna (RKVY)—Remunerative Ap-
proaches for Agriculture and Allied Sector Rejuvenation (RKVY-RAFTA-
AR). There are also programs run by NGOs and research institutions
that are building capacity and providing financial to restoration
entrepreneurs, including WRI's Land Accelerator (The Land Accelerator
n.d.), TNAU's Mettupalayam Agroforestry Business Incubation Forum
(TNAU-MAFBIF n.d.), and ICRISAT's Agri-Business incubator (ICRISAT
n.d.), among many others.

The Rashtriya Krishi Vikas Yojana (RKVY) has three subschemes—
Bringing Green Revolution to Eastern India (BGREI), Additional Fodder
Development Programme (AFDP), and Crop Diversion Programme
(CDP)—which provide grants as financial incentives. These grants
cover certain agroforestry interventions. The BGREI includes financial
incentive of INR 2,000 per ha for cost of saplings for undertaking tree
planting on farm bunds in the North Eastern Region. The CDP is being
implemented in Haryana, Punjab, and western Uttar Pradesh, and aims
to demonstrate and promote improved production technologies of
alternate crops for diversification of paddy cultivation and to restore
soil fertility. Under CDP, there is a financial incentive for INR 10,000 per
ha for poplar-based agroforestry systems (INR 5,000 for critical inputs,
INR 2,500 for land development, and INR 2,500 for marketing support).

. The 15th FC has allocated INR 1 billion each (total INR 12 billion) to the

12 most drought-prone states over five years (2021-2026): Andhra
Pradesh, Bihar, Gujarat, Jharkhand, Karnataka, Madhya Pradesh, Maha-
rashtra, Odisha, Rajasthan, Tamil Nadu, Telangana, and Uttar Pradesh
(XV Finance Commission 2020).
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