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This is a work-in-progress. We have documented our methodology and rationale for focusing on
the three ecosystem types featured in this report. We have also outlined the ‘AREST Approach’
that entails seven steps in any landscape being targeted for restoration.
Please note that this document is under peer review by independent sector experts and
AREST partners and will be replaced with a final version soon.
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Introduction
In 2015, India pledged to sequester 2.5-3 billion tonnes of carbon dioxide (CO2) equivalent from
additional tree and forest cover (as part of its recently updated Nationally Determined
Contributions under the Paris Agreement, or NDC3) at COP21 (MoEFCC, 2015). As part of the
Land Degradation Neutrality (LDN) commitment, India also set a target of restoring 26 million
hectares (MHa) of degraded and deforested land by 2030 (GoI, 2019b).
To meet these commitments, the Government of India (GoI) has disbursed substantial financial
allocations. For the period 2016-2020, GoI spent over ₹1.2 lakh crores (USD 18 billion) on
restoration-related schemes, of which more than 70% was expensed through the Natural
Resource Management component of the Mahatma Gandhi National Rural Employment
Guarantee Act or MGNREGA (GoI, 2021b). The 15th Finance Commission has also allocated ₹1.42
lakh crore (USD 20 billion) for improved sanitation and water supply to rural local bodies to be
spent by 2026 (GoI, 2021a). Finally, an allocation of ₹47,436 crore (USD 6 billion) was made in
2019 for afforestation under the Compensatory Afforestation Fund Management and Planning
Authority or CAMPA (GoI, 2019a) 19
The GoI and civil society have initiated multiple national and state programmes and schemes,
building upon site-level successes from the past decade, including ecological restoration efforts
in Banni grasslands of Kutch by the Ashoka Trust for Research in Ecology and the Environment
(ATREE), National Initiative on Climate-Resilient Agriculture by ICAR-CAFRI, removal of invasive
species such as Lantana camara and Prosopis juliflora for land restoration by organisation such as
ATREE, FES, Shola Trust and WWF (Annexure)
These well-intentioned efforts have been instrumental in pilot-testing various restoration
practices. But these cannot scale unless India has a scientific and coherent restoration roadmap,
that accounts for its socio-cultural and ecological history and diversity.
At the Alliance for Reversing Ecosystem Service Threats (AREST), our premise is that such a
roadmap will help India identify, prioritise and target restoration efforts to accelerate meeting its
NDCs while generating multiple co-benefits for the economy and people. Restoration is also a
cost-effective solution for nature-based carbon sequestration and will help mobilise and attract
international finance to India through innovative financing mechanisms and private-public
partnerships.
In the first phase of the project, AREST focuses its efforts on the dryland and semi-arid regions of
peninsular India outside of protected areas for its vulnerability to extreme climate events and
similarity in agro-ecological regions
The AREST partners comprise Foundation for Ecological Security (FES), International Center for
Agroforestry (ICRAF), Environmental Defense Fund (EDF), Columbia University and the Ashoka
Trust for Research in Ecology and the Environment (ATREE).
This aligns with WRI numbers who reported that the period 2011-2016, the Government of India allocated upwards of
₹1,02,505 crores (USD 13 billion) to protecting and improving forests as well as extending tree cover (Chaturvedi et al.,
2018).
19
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The Issue: Ecosystems Under Threat
Our research indicates that the three most critical ecosystems in India threatened by degradation
are Open Natural Ecosystems (ONEs), agricultural lands and riparian habitats, which, if left
unaddressed, will adversely impact local people and their livelihood security. Each of these
ecosystems may be degraded by at least one of the following drivers: invasive species, soil
salinisation, soil erosion and loss of soil organisation carbon (SOC).
The objectives of restoration also vary by ecosystem type, which we have summarised below,
drawing from Jha, 2010; Sahrawat et al., 2010; Vanak et al., 2015; Indoria et al., 2016; Arya et al.,
2020; Hossain et al., 2020; Pal, Talukdar and Ghosh, 2020; Madhusudan and Vanak, 2021; Singh,
Tiwari and Singh, 2021.

Conservation of ONEs is necessary for protecting wildlife habitats and livelihoods
of agro-pastoralist communities
ONEs and common lands henceforth known as commons, consist of naturally-open habitats of
savannahs, scrublands, grasslands, ravines and dunes, interspersed with occasional trees, critical
to support the livelihoods of millions of pastoralists and livestock.
ONEs are also important habitats for many species like ratel, hedgehog, bustard, florican, wolf,
caracal, fox, blackbuck, gazelle, hare and gerbil. These ecosystems also have a diversity of
grasses, herbs and vegetation (Vanak et al., 2017; Joshi, Sankaran and Ratnam, 2018; Nerlekar et
al., 2022)
Historically, ONEs and commons have been undervalued and underestimated. The colonial
approach to understanding ONEs and common lands has led to misclassification of such biomes
under several wasteland classes, which if diverted for large-scale infrastructure projects, threaten
the livelihood of pastoralist communities and will destroy habitats of many endangered birds and
animals.
ONEs and commons in India range from 48.69 to 84.2 MHa, constituting 15% to around 25% of
the total geographical area of India (Mukherjee et al., 2015). A first of its kind mapping effort
(Figure 1) estimates 10% of the land area across the semi-arid zone to be ONEs (Madhusudan and
Vanak, 2021).
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Figure 1: Distribution and extent of Open Natural Ecosystems (ONEs) within India's semi-arid zone, i.e. areas
receiving less than 1,200 mm rainfall annually, “in relation to protected areas (red outlines), and semi-arid
“wastelands”, as designated by the Indian government” (Madhusudan and Vanak, 2022). Credit: ATREE
Eco-Informatics Lab

Restoration of degraded agricultural land is necessary to improve farmer incomes
India remains a largely agricultural country. More than 50% of India’s population derives its
income primarily from farming. At least 89% of India’s landholdings are smaller than 2 hectares
each. The latest survey by the National Sample Survey Organisation (NSSO) indicates average
annual net receipt from crop production to be only ₹45,576 for an agricultural household, a mere
40% of the total household earnings (NSSO, 2016, 2021; GoI, 2018).
Nearly 45% of India is under crop production. With the gross irrigated area increasing four times
since 1951 to 92 MHa, India has also achieved record food production of over 300 metric tonnes
(MT) for 2020-21. However, rising input costs, loss of productivity, extreme climate events, and
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inability to generate incomes for livelihood sustenance have exacerbated rural agrarian distress.
This is closely interlinked to the issue of degraded agricultural lands.
Land degradation, specifically soil erosion, is a major threat to productivity and food security,
driving loss of carbon from the soil. Degradation of agricultural land directly impacts women’s
ability to sustain their households as primary caregivers and for social reproduction. Since
women contribute to more than 70% of land-related activities for food production and therefore
ecological restoration can also fulfil gendered aspirations.

Figure 2: Distribution and extent of cropland in India. Credit: ATREE Eco-Informatics Lab

Restoring riparian ecosystems is essential for preventing flood risk, maintaining
soil fertility and aiding biodiversity conservation
Riparian vegetation protects riverbanks and shorelines from erosion and provides stability. It
prevents excessive sediment and nutrient loss, thus improving water quality for downstream
rivers and lakes, as well as benefiting groundwater tables and hydrological cycles.
River ecosystems are a natural and cost-effective carbon fixer, hence the term ‘blue carbon’.
These ecosystems play a critical role in the global carbon cycles. Healthy riparian habitats are
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also critical for maintaining aquatic biodiversity andmaintaining the fertility of nearby
agricultural lands and for biodiversity conservation (Singh, Tiwari and Singh, 2021).
Riparian habitats are under threat from ecologically-insensitive alterations that not only shift
species composition in the rivers, but with climate change, will exacerbate the migration of fish
and other aquatic species, block the flow of other organic matter critical for riparian ecosystems
downstream and impact water quality — mainly its temperature and oxygen levels — thus further
harming marine life. This directly impacts local livelihoods dependent on rivers for food,
freshwater and agriculture, as well as the biodiversity along riparian zones. It also disturbs the
carbon capture and storage ability of such ecosystems.
AREST has identified restoration of riparian zones to be critical and complementary to
generating ecosystem services for a landscape. With appropriate management, riparian areas can
deliver a number of services that are critical for maintaining river health, stream flows and
reduced flood risk, and provide land for wildlife habitat (Tabacchi et al., 1998; Jha, 2010;
Sankhwal et al., 2015).

Figure 3: Riparian habitats in India. Credit: ATREE Eco-Informatics Lab
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The AREST Approach
The goal of the overall AREST programme is to help India meet its LDN pledge, ensure direct
benefits to rural livelihoods, especially women and marginalised social groups, generate local
jobs, ensure food and nutritional security, improve groundwater recharge and other ecosystem
services.
The AREST roadmap has identified the potential to restore 12 MHa of land in 204 districts across
13 states, with accrued benefits for more than 90 million households in the semi-arid and
sub-humid zones of peninsular India, outside the protected areas. This includes restoration of
the three types of ecosystems: 0.90 MHa of riparian habitats, 10 MHa of degraded agricultural
land and 1.22 MHa of ONEs. Planning restoration approaches that are unique to each ecosystem
will ensure that India meets its NDC targets in the most socio-ecologically responsible way, by
mitigating unintended consequences for ecosystems and for local communities (Elias et al.,
2021).
Further, the proposed roadmap is well-aligned with India’s poverty alleviation goals. The
roadmap includes more than 50 scheduled areas, 33 aspirational districts, and 90 million
households (30% of India’s population). Across the 12 MHa area identified for restoration, nearly
40% of the population belong to Scheduled Castes and Scheduled Tribes.
Our financial assessments present outlays to fulfil and sustain these restoration efforts beyond
2030, with a special focus on the most ignored aspect of transition finance. Adopting a nuanced
approach of financing for different phases of a restoration process will help secure innovative
financing models for restoration projects across India and will complement efforts of the
government and civil society.
To systematically undertake and monitor restoration efforts at scale, it is critical for us to identify
a restoration process, end-user needs and interventions that are locally suitable but adaptable to
multiple contexts. To achieve this, we propose an ‘AREST Approach’ that entails seven steps in
any landscape being targeted for restoration.
Step 1: Map degradation in the three ecosystem types.
Step 2: Typify degradation through field ground-truthing
Step 3: Understand community aspirations
Step 4: Identify potential interventions
Step 5: Map stakeholders and institutions
Step 6: Identify transition financing options
Step 7: Set protocols for monitoring and evaluation
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Step 1: Map potential degradation across the three ecosystem types.
The first major challenge we had to overcome was to arrive at a credible degradation map. The
existing degradation maps are inadequate or inaccurate. For example, The Wastelands Atlas of
India (DoLR, 2019) misclassified socio-ecologically critical ONEs and commons as wastelands.
Further, productive lands like paddy fields prone to flooding, or sensitive ecosystems like
grasslands and deserts, were classified as wasteland. Desertification and Land Degradation Atlas
of India is another example.
These atlases used indicators such as water-logging or canopy cover to identify degradation. But
this methodology is prone to both Type 1 and Type 2 errors. On one hand, historically
biodiversity-rich grasslands were often classified as wastelands. On the other hand, other types of
degradation like invasive species did not show up. We needed an approach that would compare
land parcels over time to detect trends, and a more ecologically-accurate classification that would
indicate loss of productivity over time. To do this, we attempted a ‘Greening and Browning
Assessment’ (Krishnaswamy, John and Joseph, 2014) technique to redraw the potential
degradation map.

Figure 4: Methodology to identify land degradation in three specific ecosystems in Peninsular India. Credit:
ATREE Eco-Informatics Lab
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We used satellite-observed decreases in vegetation greenness (i.e. ‘browning’), to develop a
remotely-assessed, but robust assessment of land degradation. We conducted a trend analysis of
MODIS EVI (Didan & Kamel, 2015) data from 2000-2020. We computed two metrics (covariance
and mean) from the MODIS EVI dataset to calculate the ecoclimatic distance (Krishnaswamy et
al., 2009) of every pixel from a baseline EVI. We calculated the Sen’s slope (Sen, 1968) on these
eco-climatic distance values to capture the monotonic trend in EVI over the 20-year period. We
used a Mann-Kendall test to identify pixels with a significant positive trend and classified these
as ‘significantly browning’. We clipped protected areas and streams out of this layer to generate
the final browning (or land degradation) layer.
The degradation layers were generated for the three specific ecosystem types described: Open
Natural Ecosystems (ONE) (Madhusudan and Vanak, 2021), agricultural lands (Roy et al., 2016)
and riparian habitats. The ONE and cropland datasets were resampled to 250 m to maintain
spatial consistency and the riparian habitat layer was generated by applying a buffer of 250 m on
the stream network. These three layers were intersected with the final browning (or land
degradation) layer to estimate the extent of land degradation in these ecosystem types (see
Figure 2).
We conducted our analysis using QGIS 3.18 (QGIS Development Team, 2020) and the raster
(version 3.4-13 (Hijmans, 2021)), rgdal (version 1.5-23 (Bivand, Keitt and Rowlingson, 2021)) and
zyp libraries (version 0.10-1.1) in R 4.1.2 (R Core team, 2017).

Figure 5: The greening and browning (G&B) trend analysis, undertaken by the AREST team, to determine
changes in land use over 20 years. The figure to the left indicates agro-ecological zones. The figure to the right,
the ‘eco-climatic distance’, shows the greening-browning assessment where negative values indicate greening
and positive values indicate browning.
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We validated the map in selected field locations and visited more than 100 “greening and
browning” sites in the Raichur and Chikkaballapur districts of Karnataka. This helped identify
both the current land-use and potential changes in land-use trends. This helped us understand
the extent of greening and browning at these sites. We also spoke to local NGOs and field staff to
help us validate trends and points from the sites.
Our validation showed that greening does not necessarily indicate an increase in natural
vegetation. In some locations (like Maharashtra), the green is associated with expansion of
irrigated agriculture. In others, for example, in Karnataka, it is associated with an increase in the
spread of an invasive species like Prosopis. Browning may indicate loss of ecosystem services from
long-term land use changes such as loss of riparian habitats. Further, greening or browning may
occur in any of the three types of ecosystems: open and natural habitats, cropland and riparian
zones.

Step 2: Typify degradation through field ground-truthing
The greening and browning map suggests where degradation might be occurring; but that is
clearly not enough. In order to restore landscapes, we need to understand the nature and causes
of degradation. This is not easily observable using satellite imagery; it needs to be augmented via
field visits. To do this, we picked sample greening and browning sites.
We went to the field, selected points and classified them by four degradation categories: soil
erosion, soil organic carbon, soil salinisation and invasive species.

Table 1: Degradation types across the three ecosystem types

Step 3: Understand community aspirations
Any actual intervention must consider community/land owner aspirations and the economic
viability of restoration. Interventions must generate multiple benefits to people, especially
women, as well as the environment and the economy.
Prior to beginning work on restoration programmes, accounting for local preferences and needs is
a critical step. Through a better understanding of what’s driving those who wish to remain in
agriculture and those who have migrated for socio-economic reasons, it becomes possible to
provide necessary services and opportunities for their livelihood enhancement, including
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agro-tech and renewable solutions. Understanding local preferences and needs will also help
determine end-user demand for services most suitable to the lived conditions and aspirations of
marginal agro-ecological and socio-economic communities.
We have identified two sets of tools to conduct demand-side analysis: household surveys of
aspirations and social network analyses.
These assessments are based on the aspirational studies framework presented by economist Kai
Mausch (illustrated in the figure below) and they take into account the concept that livelihood
strategies pursued by agrarian households are not merely economic in nature, but arise from and
are a function of a combination of opportunities, affordances (which include cultural and
material aspects), know-how from their social networks and the need to diversify based on
different sources of risk.

Figure 6: Kai Mausch’s proposed theoretical framework to map local aspirations and livelihood portfolio of
farming communities (Mausch et al., 2021).
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These assessments will be complemented with a social network mapping (SNM) exercise, which
will help identify power relations and the flow of information within a landscape between social
actors and groups critical for implementation.
The outcome of this effort will help us understand what types of livelihoods are acceptable to the
community. Does the community aspire to diversify their livelihoods beyond agriculture? Are
certain occupations considered to be the province of just one caste or community? These are
some of the questions that can be raised and answered at this stage of the process.

Step 4: Identify appropriate interventions
For each of these ecosystem types, we have prioritised interventions suitable for the specific
degradation. The interventions include agroforestry and reforestation, assisted natural
regeneration, conservation and other community-centric efforts for improving soil health and
removal and management of invasive species. These were arrived at by drawing from success
stories across India and globally.
Based on our reading of the literature and interviews with experts, we present a set of potential
restoration interventions being recommended for each of these ecosystems below.

Soil Erosion

Loss of Soil Organic

Soil

Invasive

Carbon

Salinisation

Species

Open and

Grass and

Grass and shrub cover

-

-

Natural

shrub cover

and fodder cropping

Ecosystems

and fodder

Cover cropping,

Cover cropping,

-

fodder cropping,

fodder cropping,

mixed cropping

mixed cropping

systems, agroforestry

systems

Agroforestry, grass

Salt resistant

and shrub cover

tree and grass

cropping
Agricultural

Riparian

Agroforestry

Agroforestry

-

plantations
Table 2: Major types of degradation for the three types of ecosystems

In addition to identifying generic interventions, we wanted to develop more detailed assessments
for species that are climate resilient and economically feasible. To do this, we started with the list
of 250 economically-viable species that have sufficient market demand. We then used ecological
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niche modelling (ENM) to understand which regions these species could be grown. ENM aims to
recreate the relationships between species and the environment.
Here’s the ENM methodology for identifying species. The species occurrence data for all
medicinal plants were downloaded from the GBIF (Global Biodiversity Information Facility),
iNaturalist and India Biodiversity Portal. For environmental data, 19 bioclimatic variables were
downloaded from the Worldclim database ver 2. The Cationic Exchange Capacity of Soil was
collated from the Soil Grids – ISRIS (International Soil Reference and Information Centre). All
layers used in the study have a resolution of 1km2. For future scenarios, (Representative
Concentration Pathways) RCP 2.6 and RCP 8.5 were chosen. They represent 2.6 WM-2 and 8.5
WM-2 respectively.
As part of the species distribution modelling, to reduce sampling bias, the distribution data were
spatially thinned with a threshold of 10km. The maximum entropy (Max-Ent) algorithm was
chosen for the environmental niche modelling. To avoid multicollinearity, one between two
highly correlated variables (Pearson’s coefficient > |0.70|) were removed.
MaxEnt settings followed as mentioned below were applied:
●

Features: Auto

●

Random test percentage: 25

●

Replicate: 15

●

Replicated run type: Subsample

●

Maximum iterations 5000

The binary maps for each species were prepared using a 10 percentile Cloglog threshold. All of
the maps were prepared in QGIS ver 3.12.
For selection of different combinations of species and to maximise the diversity, the species were
chosen from different families based on niche overlap. This resulted in a map of indigenous
medicinal plants, species of bamboo and millets that are suitable for degraded agricultural lands
with multiple co-benefits.
For example, the shrubs of Crotolaria juncea are not merely a source of green manure cum cover
crop, but also a potential biofuel. To improve soil nutrient content and address exclusive water
erosion, species of millets such as foxtail, pearl and finger are selected as suitable for dryland
agriculture, thereby improving soil productivity and carbon sequestration potential.
Intervention

Carbon

Fodder

Income

Nutritional

Fuel

Security
Livestock
Integration
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Agroforestry

Grass and
shrub cover
Cover
cropping
Mixed
cropping
Medicinal
Plants
Table 3: Co-benefits from potential restoration interventions.

Step 5: Map stakeholders and institutions20
A restoration strategy must carefully consider the ecological, economic and socio- cultural nature
of the landscape, as well as the political economy of local bioresources. These are affected by a
range of different stakeholders — from local to regional to national — each with different
interests, influences and conflicts.
Stakeholders, i.e. individuals or groups of people, are defined as those ‘who affect, and/or are
affected by, the policies, decisions, and actions of the system’. They share a common interest in a
particular issue. Given the scale of restoration efforts, it is necessary to evaluate the interests and
influences, as well as conflicts among the multiple stakeholders involved. This can be done
through an exercise called stakeholder mapping.
It is important to carry out stakeholder mapping early on because it helps
●

Identify potential allies and partners on the ground. .

●

Understand different perspectives to clarify the context and the problem at hand.

●

Involve stakeholders in decision-making, which is more likely to result in solutions that
are effective, relevant and sustainable.

20

This section draws from a blog post published on August 26, 2022: Stakeholder Mapping: A Key Step for
Restoration of Degraded Lands by Ananya Rao and Manjunatha G. Retrieved from:
https://medium.com/centre-for-social-and-environmental-innovation/stakeholder-mapping-a-key-step-for-restoratio
n-of-degraded-lands-7b31866ac528
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●

Understand the differing motives, interests and goals of the stakeholders to help mitigate
or avoid conflict.

●

Foster cooperation and forge a path for future collaboration between the different
stakeholders, which is necessary for restoration efforts to succeed.

AREST’s stakeholder map below illustrates all the actors relevant to restoration work in Raichur
and Chikkabalabur districts in Karnataka.

Figure 7: The stakeholder map we compiled as part of our research on land degradation in Chikkaballapur and
Raichur districts in Karnataka (Rao and Manjunatha, 2022).

Step 6: Assess transition financing options
Restoration takes time to yield benefits, and its costs and benefits may not accrue to the same
stakeholders. Further, even in cases of private landowners restoring their own land, the benefits
may take many years to be realised. Smallholder farmers cannot be expected to make an upfront
investment, if they get little to no income for the first few years.
Achieving restoration at scale will therefore require matching stakeholders to funds. Transition
financing is needed for a range of activities.
Category of
funding

Types of Activities

Stakeholder

Quantum of
funding per Ha
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Preparation

Assessments of extent

Think-tanks/

and Planning

and type of degradation

Research

₹8,000 to ₹20,000

organisations
Restoration

Implementation
restoration

of GPs,

₹80,000 to ₹2,00,000

and Community-based

maintenance activities.
New Economy

organisations
Farmers/ landowners ₹30,000 to ₹50,000

Table 4: Categories of funding that can be used for restoration work.

Leveraging ecological restoration as a cost-effective way-forward for climate goals.
Studies have shown that investing in nature is the most cost-effective way to ‘build back better’
since the pandemic. Ecological restoration can provide triple dividend benefits. First are the
economic gains through job creation, Second, the avoided losses from protecting communities
and infrastructure from extreme climate events. Third, other benefits to the society and
environment from cleaner air that improves human health and mitigates climate change, to more
habitat for endangered species.
To leverage this, AREST proposes finance through an interplay of private funding along with
support from various government schemes.
● Our initial assessments indicate that ecological restoration of degraded lands
across 12 MHa will cost nearly ₹2,35,000 crores over a period of 6 years and
annually amounts to approximately ₹40,000 crores21. A majority of these costs
can be met through convergence of budgetary allocations of the Sub-Mission on
Agroforestry (SMAF), Green India Mission and National Afforestation
Programme (GIM-NAP), MGNREGA and other programmes.
●

Additionally, ecological restoration will generate wage benefits of ₹8,500 crores
for local people in a span of 4-6 years through multiple local activities via
MGNREGA.

●

Our estimates also value ecological benefits between ₹8,000 to ₹12,000 per
hectare annually from year 5 onwards, from pollinator and seed dispersal
services, soil conservation and water recharge.

Leveraging public and private sources of funding
We will need to innovatively think of a blend of public and private finances. The multiple
components and objectives of the restoration roadmap sync well with existing government
21

Economic Survey (2021) Preliminary estimates provided by NDC indicate that India's climate change actions till
2030 will require financial resources of US$ 2.5 trillion (at 2014-15 prices).
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initiatives under the GIM, MGNREGS, Ujwala Yojana, Deen Dayal Antyodaya Yojana,
Paramparagat Krishi Vikas Yojana, National Mission on Sustainable Agriculture, Integrated Water
Management Programme, National Livestock Mission, the National Project on Organic Farming
and Rainfed Area Development programme and the National Mission on Biodiversity and Human
Well-Being.
There are several existing government schemes such as the Soil Health Card Scheme, Watershed
Development under PMKSY, the Paramparagat Krishi Vikas Yojana (PKVY), and others that can
be repurposed to address degradation of agricultural lands by specifically focusing. It is
noteworthy that the unspent balances in soil-related schemes between 2016-21 were reported to
be more than ₹1,000 crores. Additionally, ₹813 crores have been allocated in 2021.

Step 7: Set protocols for monitoring and evaluation
Monitoring and evaluation should begin once the sites for restoration are identified, but before
the start of restoration activities. Baseline data should be collected for all selected indicator
variables at this stage. Indicator variables may be any number of bio-physical and socioeconomic
parameters which are sensitive to the changes resulting from restoration activities. The choice of
such variables would be determined by the type of restoration. These indicators of biodiversity
were arrived at by expert consultations with ecologists.

Table 5: Biophysical indicator variables across the three ecosystem types.

The AREST Impact
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From Pilots to Scale: The potential impact of a restoration programme
The outcomes of the restoration project will directly contribute to our commitments to the NDCs,
SDGs (1, 2, 13, 14 and 15) and AICHI targets (2, 5, 6, 7, 9, 13, 14 and 15). An effort towards
convergence of the restoration elements of each of the schemes into a roadmap will allow for
collaboration and cooperation among the stakeholders and for effective utilisation of budgetary
allocations.
For each of the ecosystems, there are a specific set of interventions that embed well within
current government schemes and policies. Once implemented, these will aid in:
●

Income generation:
MGNREGA resources can easily support the employment of a million households for four
years for 12 MHa of land.
The interventions will contribute to the Prime Minister’s vision of an Aatmanirbhar
Bharat. When implemented, the AREST roadmap will generate a total of 422 million days
of employment for 4.23 million households until 2027 across 204 districts, 30% of which
are aspirational districts.

●

Improvements in quality of life:
Livelihoods are intimately dependent on socio-economic factors that go beyond just
income. These factors include access to water, food security, air quality, preservation of
culture, conservation of biodiversity etc. The AREST roadmap adopts this broader
definition of livelihood enhancement and will generate several co-benefits that are crucial
to building resilience against climate change and ensuring a sustainable future.

●

Contribute to government’s vision of localisation of SDGs:
To achieve the SDGs, the broader goals must be broken down for implementation at a
sub-national and local level. Decentralisation of decision-making related to restoration
will empower communities and local bodies, ensuring a ‘people-centric’ restoration
framework.

The AREST initiative paves the way for India’s three key international commitments. First, the
land identified by AREST represents 50% of the land degradation neutrality (LDN) target of 26
MHa under the UNCCD. Second, India’s target is to sequester 2.5-3 billion tonnes of carbon
dioxide (CO2) equivalent from additional tree and forest cover (NDC3). Third, it contributes to
India’s National Biodiversity Targets (NBTs) under the Convention on Biological Diversity (CBD).
Additionally, it feeds well into the broad agenda of the UN Decade for Ecological Restoration
(2021-2030).
This alliance of reputed research and scientific institutions has come forward with evidence on a
roadmap to position India as a global leader in land restoration. The constitutionally mandated
and existing governance structures in the form of the Biodiversity Management Committees
(BMCs) and Gram Panchayats can be leveraged for implementation. We have also identified
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existing public finance allocations and private financing channels to operationalise
implementation.

The Way Forward
Beyond these seven steps, there are other important factors to keep in mind. Testing, redefining
for local needs, aiding already-existing support systems are a few ways to make sure the process
can continue at the grassroots and stay aligned to people’s aspirations long after interventionists
like us have moved on. These are some factors we keep in mind for the way forward:
●

Test methodology in pilot sites - We identified 200 hectares of degraded land in two
districts — Raichur in Karnataka and Pune in Maharashtra — to co-create a scalable
sandbox.

●

Refine the methodology - Since we adopt a people-centric approach, the methodology
will adapt each time to local socio-economic and ecological contexts.

●

Develop playbooks and tools - A multi-lingual restoration handbook will serve as a
step-by-step guide.

●

Organise capacity building for partners - To successfully scale, we will support local
capacity building of Gram Panchayats, people’s committees, institutions, government
officers and policymakers.

Our effort requires collaboration at multiple scales between the government, research
institutions, financiers and civil society. AREST hopes to enable these partnerships, and to help
ensure that local populations are at the heart of these interventions.
We acknowledge our grassroot partners such as Prarambha in Raichur, LibTech and FES in
Chikkaballapur and The Grasslands Trust in Pune, and hope to find more allies for our
cohort of institutions with a common goal.
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Annexure
The GoI and civil society have initiated multiple national and state programmes and schemes,
building upon site-level successes from the past decade. Here is a list of significant ones:
●

Ecological restoration efforts in Banni grasslands of Kutch (ATREE)

●

Removal of invasive species such as Lantana camara and Prosopis juliflora for restoration
(ATREE, FES, Shola Trust and WWF)

●

Low-carbon rural development work in Bihar through installation of biogas, fuel-efficient
stoves, and encouraging low-carbon farming techniques (EDF)

●

Restoration and regeneration of forests, pastures, common land, and water bodies (FES)

●

National Initiative on Climate-Resilient Agriculture (ICAR-CAFRI)

●

Research, mobilisation and engagements for India’s Agroforestry Policy of 2014 (ICRAF)

●

Zero-Budget Natural Farming (ZBNF) in Karnataka and Andhra Pradesh (KRRS and RySS)

●

WADI projects implemented in partnership with state governments and KVKs, NGOs and
corporates (NABARD)

●

Restoration programme in the Western Ghats focusing on the region’s unique and
biologically diverse tropical rainforests (NCF)

●

Macroeconomic assessment of the costs of land degradation in India (TERI)

●

Estimation of carbon sequestration potential under MGNREGA (IISC)

●

Restoration Opportunities Atlas of India (WRI)
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