
 

Agroforestry 

Agroforestry (AF) is defined as land-use systems and technologies where woody perennials (trees, 

shrubs, palms, bamboos, etc.) are deliberately used on the same land-management units as 

agricultural crops and/or animals, in some form of spatial arrangement or temporal sequence 

(European Union 2020). Agroforestry systems range from subsistence livestock and pastoral systems 

in home gardens, alley intercropping and biomass plantations spread across different context-specific 

biophysical conditions and varied socio-ecological characteristics (Singhal et al. 2019). It has 

addressed key societal issues like rural development, poverty reduction, food security, feed security, 

industrial raw material production, climate resilience and provision of livelihood security for 350 

million people (Kumar et al. 2023) while also enhancing ecosystem benefits such as soil health, water 

security, and biodiversity. Agroforestry also supports the achievement of various Sustainable 

Development Goals (SDGs) (Telwala 2023).  

 

In line with India’s commitment to achieving net-zero by 20701 and Bonn challenge2, many national 

strategies recognise agroforestry as a critical strategy (MoEFCC 2023). In addition, the Agroforestry is 

being scaled through the Submission on Agroforestry under the National Mission for Sustainable 

Agriculture (NMSA) and National Agroforestry Policy, 2014. At present, it meets more than half of 

fuelwood needs for the country, around two-thirds of small timber, 70-80 percent of plywood, 63 

percent of the raw material for paper pulp, and 9-11 per cent of the green fodder requirement of 

livestock, as well as meeting subsistence needs of households for food, fruit, fibre, medicine, etc 

(Kumar et al. 2016). Despite a decade of dedicated efforts, the area under agroforestry in India has 

increased by only 0.45 per cent of the total geographic area (TGA) from 2013 to 2023 (ICARF 2024). 

This modest progress underscores the urgency of enhancing India’s carbon sink, especially as net 

greenhouse gas emissions continue to rise.  

 

Agroforestry is particularly critical for the state of Odisha, where Agriculture, Forestry and Land-use 

(AFOLU) sector emissions remain net positive, unlike the national trend, despite 39 per cent of the 

state's area being under forest cover. Recognizing the need to develop the sink, the state has a target 

to increase the forest cover to 43 per cent (SAPCC 2020), while 28.79 per cent of its agricultural land 

is degraded and exhibiting low productivity (GoO 2020). The state also recorded one of the lowest 

farm households incomes in the country (PIB 2022). 

 

With 14 per cent of cultivable land already practising agroforestry (Newaj et al., 2017), Odisha is 

poised to harness its full potential as a long-term viable strategy. Through scaling up of agroforestry, 

Odisha could become one of the leading states in India to convert the croplands as net sinks while 

addressing multiple outcomes across social and economic challenges in the state3 (Watson 2017). 

3 11 of its 30 districts are ‘migration prone’ in Odisha (Bisoyi 2024), 26 Districts vulnerable to extreme climate events (CEEW 
2021), Odisha has the highest prevalence of undernourishment among males at 36 per cent and females at 32 per cent 
(Pradhan 2016).   

2 The Bonn Challenge is a global effort to bring 150 million hectares of deforested and degraded land into restoration by 
2020 and 350 million hectares by 2030. The Government of India made a Bonn Challenge pledge to bring under restoration 
26 million hectares of degraded land by 2030 (IUCN 2018) 

1 India’s Nationally Determined Contributions (NDCs) for 2021-30 outline the target to create an additional carbon sink of 
2.5 to 3 billion tonnes of CO2 (UNFCCC 2022) equivalent through additional forest and tree cover by 2030.  
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Opportunities for 2030 

Jobs, market and investment opportunity:  

For scaling up of agroforestry, we consider two broad models: block plantation and alley cropping 

and all other models such as low-density block plantations, cover cropping, boundary plantations, 

etc., are assumed to be part of the two spatial arrangement models chosen. We have estimated the 

technical capacity of the state in scaling up agroforestry as per application of two broad models 

across various degrees of suitability4 of different land categories5.   

●​ The implementation of agroforestry across ~42,000 sq. km of suitable cropland in Odisha by 

2030 has the potential to generate approximately 136,000 additional full-time equivalent 

(FTE) jobs. This includes ~30,500 FTEs created across ~5,000 sq. km of fallow land and 

~105,500 FTEs generated for ~36,700 sq. km of cropland. These roles encompass activities 

such as the production of quality planting material, plantation, and maintenance of 

agroforestry systems, with a minimum implementation period of four years. 

●​ An investment of ~ USD 3500 million would be required by 2030 to scale agroforestry in 

~42000 sq.km of crop land, which includes production of quality planting material, labour 

costs, material costs for an implementation period of 4 years. With the scale up as assumed, 

agroforestry can achieve the market opportunity of about ~USD 590 million in 2030. 

Why should Odisha invest in agroforestry? 

1.​ Carbon sink enhancement: Odisha is uniquely positioned to emerge as a leading state in 

enhancing India’s carbon sink to align with the country’s net-zero targets. Despite having 

39-40 per cent of its area under forests and 37 per cent forest cover (SAPCC 2020), the state 

remains the 4th largest emitter nationally, with net-positive emissions from the Agriculture, 

Forestry, and Land-Use (AFOLU) sector, primarily driven by rice cultivation and not livestock. 

This provides an opportunity for the state to expand its agroforestry practice as a 

transformative solution, complementing natural forest restoration and contributing 

significantly to Odisha’s ambitious target of achieving 43 per cent forest cover. With the 

potential to sequester up to 586 Gg C yr⁻¹ by 2040 (Singh and Pandey 2011), and leveraging 

agro-climatic systems capable of capturing 5-10 kg C ha⁻¹ over 25 years or 100-250 kg C ha⁻¹ 

in just 10 years in species-intensive systems (Nair et al. 2009). By concentrating efforts to 

scale agroforestry, Odisha can become the leading contributor to India’s carbon sink 

development and achieve long-term climate action.  

 

2.​ Pioneer in addressing land degradation: Odisha has a unique opportunity to position itself 

as a national leader in combating land degradation and achieving Land Degradation  

5 It was assumed that in crop land, AF model of alley cropping will be scaled and in fallow land different densities of block 
plantations will be scaled.  

4 According to our in-house land suitability analysis, ~58,764 sq. km of crop land that includes net sown area and fallow 
lands was found to be biophysically suitable at various degrees (highly and moderately suitable) to practise agroforestry in 
the state.  
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Neutrality (LDN) for India. With 34 per cent of its TGA degraded (VEDAS 2021) and 28.79 per 

cent of agricultural land affected (GoO 2020), the state faces significant challenges impacting 

crop yields, production, and livelihoods. However, agroforestry offers a transformative 

solution. By scaling agroforestry systems, Odisha can boost crop productivity by 20-60 per 

cent and reduce input costs (ICAR-CAFRI 2020), while restoring degraded lands and 

enhancing resilience in its predominantly rainfed agriculture. In addition, agroforestry has 

been found to reduce soil erosion by 50 per cent and increase soil carbon by 21 per cent 

(Muchane et al. 2020).  In addition, tree roots in agroforestry systems (AFS) have been shown 

to significantly reduce nitrogen and phosphorus groundwater leaching by up to 97.7 per cent 

and 90 per cent, respectively, while also achieving up to 100 per cent attenuation of surface 

runoff (Pavlidis and Tsihrintzis 2017). With 14 per cent of its cropland already under 

agroforestry, Odisha is well-positioned to lead in scaling this practice, setting an example for 

India in arresting desertification and achieving LDN by 2030.  

3.​ “Atma Nirbharta” for wood and timber products: With rising population and urbanisation, 

the demand for wood and timber products is increasing, potentially driving higher imports 

unless self-sufficiency is achieved (Kant and Nautiyal 2021). Odisha, as one of the leading 

states employing a significant workforce in wood-based industries as per NSSO’s 68th round.  

has a strategic opportunity to expand agroforestry. By promoting bamboo and other 

timber-based agroforestry systems, the state can not only meet its growing domestic 

demand but also strengthen its wood-based industries, creating sustainable livelihoods and 

reducing reliance on imports at the national level. 

Inspiration from a success story 

The WADI agroforestry system, promoted by BAIF 

Development Research Foundation in Maharashtra, 

integrates multipurpose trees, fruit, and nut trees within 

agricultural fields. This model improves soil and water 

conservation through trenches and bunds. Implemented 

from 2001 to 2005, the programme saw 64 per cent 

adoption among eligible farmers. Each wadi typically 

included 0.4 hectares of land with an average of 43 

surviving fruit trees per farm, primarily cashew, mango, 

and amla. This system increased tree cover, reducing 

reliance on local forests for fuelwood. Socio-economically, 

48 per cent of adopters reported income from fruit yields, 

and the programme helped mitigate distress migration. Key to its success was the five-year technical 

support, free planting materials, and community-based planning, which aligned local needs with 

conservation goals (Doshi, Brockington, and Brook 2015). 
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Who could support in scaling agroforestry? 

1.​ Role of departments: 

a.​ Department of Agriculture and Farmers' Empowerment: The department could 

ensure policy convergence, inter-departmental coordination, and optimised financial 

support for the Sub-mission on Agroforestry. It could designate ICAR-CAFRI as the 

nodal agency and collaborate with relevant departments (Land Resources, Forest, 

Technology, and Horticulture) for developing knowledge, technological and 

operation infrastructure for implementation such as information, education and 

communication (IEC) channels, quality planting material (QPM) production 

standards, monitoring frameworks and financial incentives for adoption. The 

department could collaborate with Odisha State of Agriculture & Technology (OUAT) 

for capacity development of institutions such as extension networks to support 

adoption and develop demonstration farms tailored to agro-ecological zones (AEZs) 

of the state. Additionally, with the Forest Department and OUAT, the department 

could create a compendium of agroforestry models for converging the Green Credit 

Mechanism to foster scalability of agroforestry.  

b.​ Directorate of Horticulture: In coordination with the Department of Agriculture, the 

directorate of horticulture could develop diversified models of horticulture crop 

combination compendium and create model farms and aid in development IEC 

channels. With ICAR-CAFRI and Forest Department, the directorate could lead the 

facilitation and development of obtaining agroforestry products and QPM 

certification programmes.  

c.​ Department of Mission Shakti and Department of Co-operation: Given small 

operational land holding sizes in Odisha, these departments could focus on 

promotion of agroforestry practices among women farmers, self-help groups (SHGs), 

farmer cooperatives, Farmer producer organisations (FPOs) through collectivisation 

models.  

d.​ Odisha State Agricultural Marketing Board:  The board could develop incubation 

centres to ensure branding, certifications and marketing strategies are developed for 

cooperatives and FPOs practising agroforestry to ensure better economic realisation. 

The department could also be involved in contractual framing through tripartite 

agreements with farmer cooperatives or FPOs and private players to ensure fair 

compensation to the farmers.  

 

 

 

 

 
4 



 

 

e.​ Odisha State Cooperative Bank (OSCB): Along with NABARD6, the bank could 

develop specialised credit mechanisms for agroforestry projects that may include 

insurances, no collateral loans, zero-interest credit for applying for certifications and 

credits value addition enterprises at the farm gate.  

f.​ Odisha Rural Development and Marketing Society (ORMAS): ORMAS could assist in 

developing market linkages and value chains for agroforestry products. This shall 

help in creation of domestic demand for agroforestry products with Odisha-based 

industries. ORMAS could also assist in developing producer groups for agroforestry 

products such as fruit or timber producers. It may also provide support in technology 

adoption, product diversification, packaging, branding, and sales for farmers to 

increase adoption of the practice.  

2.​ Role of the private sector   

a.​ Demand creation through sustainable raw material sourcing practices: The private 

sector in Odisha could play a critical role in creating demand for agroforestry-based 

products by adoption of principles of sustainable sourcing of their raw materials. For 

example: the wood-based industries in Odisha could adopt a mandate for Forest 

Stewardship Council (FSC) certified timber7, or sourcing fruits for food processing 

industries. Such mandates could scale the adoption due to market requirements.  

b.​ Collaboration: Manufacturers can collaborate with agricultural producers through 

FPOs or farmer cooperatives to secure a long-term stable supply of feedstock or raw 

material for the industries by ensuring financial support for certifications and 

assured buy-back policies. The private sector could collaborate through strategic 

partnerships across the state to institutionalise fair trade practices across the value 

chains.  

c.​ Financing: Private sector plays a huge role in mobilising corporate social 

responsibility (CSR) funds to scale up adoption of agroforestry. As agroforestry is a 

multi-outcome strategy, the private sector could ensure in-flow of CSR funds for 

scaling agroforestry through the partnerships with civil society organisations (CSOs). 

They could also mobilise funds for certification and enable green credit access to the 

farmers through strategic landscape development CSR initiatives.  

3.​ Role of local administration and civil society organisations (CSOs)  

a.​ Awareness creation: CSOs could play a vital role in promoting agroforestry by 

engaging with local communities to raise awareness about its benefits. They can 

organise workshops, campaigns, and community meetings to educate farmers on  

7 The Forest Stewardship Council (FSC) is an international, non-governmental organisation dedicated to promoting 
responsible management of the world’s forests. FSC's pioneering certification system enables businesses and consumers to 
choose wood, paper and other forest products made with materials that support responsible forestry. 

6 National Bank For Agriculture And Rural Development 
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how agroforestry can improve soil health, increase biodiversity, and provide 

additional income streams. By encouraging the formation of agroforestry-based 

FPOs and cluster-based business organisations (CBBOs), CSOs can help farmers 

collaborate, share knowledge, and leverage collective bargaining power. 

b.​ On-ground implementation and handholding: CSOs could support the on-ground 

implementation of agroforestry practices by providing training and technical 

assistance to farmers. This includes offering guidance on tree selection, planting 

techniques, and integrated pest management. CSOs can also connect farmers with 

financial institutions to secure funding for agroforestry projects, ensuring they have 

the necessary resources to succeed. Continuous handholding and support from CSOs 

can help farmers navigate challenges and optimise their agroforestry systems for 

better yields and sustainability. 

c.​ Enabling market linkages: CSOs can help farmers access markets for agroforestry 

products through various channels. By organising exhibitions, trade fairs, and 

utilising online platforms, CSOs could  connect farmers with potential buyers and 

promote their products. Additionally, CSOs can assist in developing quality standards 

and fostering product innovation to enhance the marketability of agroforestry 

produce. By facilitating market linkages, CSOs could ensure that farmers receive fair 

prices and stable income from their agroforestry endeavours. 

Overcoming challenges to scale agroforestry 

1.​ Land tenure issues: Tenure insecurity presents a significant barrier to the adoption of 

agroforestry, particularly in Odisha, where weak land tenure systems, institutional 

challenges, and socio-economic disparities limit long-term investments in tree-based 

systems. With the average landholding size ranging from 1 to 1.25 hectares (GoO n.d.), and 

competing land-use demands for cultivation, pastures, and cash crops, farmers face 

disincentives to integrate trees into agricultural landscapes (FAO 2019). The absence of 

formalised tenure frameworks further exacerbates this issue, hindering efforts to scale 

agroforestry practices and address agricultural vulnerabilities in the state (UNDP 2008). 

 

Way forward: As part of its Vision 5T initiative, the Odisha government has undertaken a 

large-scale effort to regularise and digitise land records through the Bhulekh portal, aiming 

to address land tenure security challenges (The Hindu, 2024). While this initiative is critical, 

recognising ownership at the household or community level for land parcels cultivated for 

over 10 years remains essential. Community-based ownership models, such as those 

implemented under community forest rights, FPOs, or farmer cooperatives, offer viable 

solutions. These models promote collectivised farming practices, enhance land-use 

efficiency, and address tenure-related constraints, fostering inclusive and sustainable 

agroforestry adoption. 
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2.​ Lack of access to credit and information: The long-term nature of agroforestry, with timber 

requiring 10 to 20 years for harvesting and horticultural crops taking 5 to 6 years, 

underscores the need for tailored financial mechanisms. Access to credit becomes essential 

for smallholder farmers, as delayed returns make it challenging to sustain operations without 

adequate financial support. However, information asymmetry in informal credit systems, 

coupled with high perceived risks, leads to unaffordable lending rates. This highlights the 

necessity of complementary support mechanisms, such as insurance, which remain 

underdeveloped in India, and the broader need for improved access to formal credit to 

facilitate agroforestry adoption. 

 

Way forward:  To address the credit-related challenges, lenders can develop standardized risk 

assessment frameworks tailored to agroforestry, leveraging data on land productivity and 

climate risks, and partnering with agricultural experts to improve borrower evaluation. To 

attract investors, risk mitigation tools such as insurance, crop diversification strategies, and 

strengthened property rights are essential. Farmers should receive financial literacy training 

and have access to farmer cooperatives or FPOs to enhance collective bargaining power and 

improve credit access. Financial institutions can offer tailored loan products with extended 

repayment terms that align with agroforestry’s long-term nature. Additionally, government 

policies should incentivise low-interest loans from non-banking financial institutions and 

microfinance networks and support the creation of a carbon credit framework to attract 

further investment. Institutions like the OSCB and NABARD can play a key role by offering 

specialised financial products, providing technical support, and facilitating stronger linkages 

between farmers and financiers. Formal credit systems where agriculture is a priority area, 

should further prioritise agroforestry based credits and incentives with repayment periods 

for the same for farmers. 

 

3.​ Lack of access to Quality Planting Material: Currently, only 10 per cent of planting materials 

meet the quality standards required for a successful agroforestry cycle, as outlined in the 

Agroforestry Policy, 2014 (FAO 2014). This limited availability of high-quality, high-yield, and 

disease-resistant tree species poses significant challenges to the effective implementation of 

agroforestry practices, increasing the risks associated with their adoption and diminishing 

the overall success rates. 

 

Way forward: Adopting certification processes for nurseries and implementing quality 

control measures is essential to address these challenges. Establishing mandatory mother 

blocks for various species in nurseries (CIAH 2018) and developing agroforestry plantation 

standards will ensure that planting seasons and seedling age are agro-climatically suitable, 

reducing attrition rates and controlling input costs. 

 

4.​ Lack of market infrastructure Underdeveloped market linkages and systems that favour 

traditional monocropping practices pose significant barriers to scaling agroforestry, especially 

for small and marginal landholders (Agroforestry Network, 2020). Agroforestry products 

often struggle to access broader markets due to weak supply chains, inadequate  
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infrastructure, and market fragmentation. This limits farmers' ability to obtain fair prices and 

undermines the financial viability of agroforestry, reducing its potential to provide 

sustainable income. 

 

Way forward: It is crucial for cooperatives and FPOs in Odisha to forge strategic partnerships 

with institutions such as the Agricultural & Processed Food Products Export Development 

Authority (APEDA) and ORMAS to facilitate access to broader markets for agroforestry-based 

food and other products. The Department of Cooperation, in collaboration with the Odisha 

State Agricultural Marketing Board, NABARD, and OSCB, can drive marketing incubation 

initiatives to strengthen market linkages. Additionally, adopting models like contractual 

farming, which ensures fair terms for farmers, and buy-back agreements that guarantee 

stable, long-term income without exploitation, will provide security and foster trust. 

Introducing staggered income structures over multiple years can further mitigate financial 

risks, ensuring consistent income for farmers as they transition to agroforestry systems. 

Risk-proofing the scale-up of agroforestry 

1.​ Regulatory market risks: India meets 63 per cent of its timber production through 

agroforestry systems. However, wood-based industries (WBIs), which predominantly rely on 

timber sourced from agroforestry, face stringent felling and transit, and many license-based 

regulations. These regulatory constraints, owing to conservation policies, expose WBIs to 

significant compliance and market risks, potentially leading to a decline in demand and, 

consequently, a reduction in timber prices (EACPM 2024). For instance, a study on 

poplar-based agroforestry systems highlighted a cumulative economic loss of USD 2.7 billion 

attributed to market downturns following Supreme Court directives in 1997 and 2002. These 

rulings mandated the closure of unlicensed plywood factories, sawmills, and veneer units 

(TERI 2020). The absence of consistent government support exacerbates the vulnerability of 

farmers, particularly smallholders with limited landholdings and financial capital, who often 

lack the resources to delay harvesting their timber until market conditions stabilise. This 

precarious environment undermines the economic viability of agroforestry systems, thereby 

discouraging broader adoption. 

Mitigation: To mitigate regulatory and market risks associated with timber-based 

agroforestry systems, it is imperative for the state’s Department of Agriculture to adopt a 

proactive approach. This includes facilitating the inclusion of all farms under the Indian 

Forest and Wood Certification Scheme. Such certification would enhance credibility and 

market access, aligning timber production with sustainable forestry standards. Furthermore, 

the deregulation of felling and transit rules is critical to reducing bureaucratic barriers, 

thereby ensuring smoother operations and fostering competitiveness in both domestic and 

international markets.  

2.​ Natural hazards: Agroforestry systems are widely recognised for enhancing the adaptive 

capacity of agricultural systems. However, in climate-vulnerable regions such as Odisha, 

early-stage agroforestry plantations are particularly susceptible to natural hazards, including  
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cyclones, earthquakes, and floods, which pose significant risks to their establishment and 

productivity (CEEW 2021). As a long-term intervention at the farm level, agroforestry 

requires higher initial investments compared to conventional cropping systems. This 

increased input cost amplifies the economic vulnerability of farmers, particularly small and 

marginal landholders, who are less equipped to absorb the financial risks associated with 

such interventions. 

Mitigation:  While agroforestry systems have undergone significant evolution over time, the 

development of robust financing mechanisms to support these systems remains inadequate. 

Existing financing models, including credit schemes, carbon credits, and private investments, 

often fail to address the unique vulnerabilities associated with agroforestry, particularly 

during the early stages of seedling establishment. To ensure the sustainability and scalability 

of agroforestry, financing frameworks must integrate risk insurance mechanisms that provide 

coverage until seedlings reach a resilient growth stage. Such measures would not only 

mitigate financial risks for stakeholders but also enhance the attractiveness of agroforestry as 

a long-term investment option. 

3.​ Major pests and diseases: The integration of diverse tree and crop combinations within 

agroforestry systems creates complex, multi-layered ecosystems that, while beneficial for 

biodiversity, also introduce novel ecological niches for harmful organisms. Conventional pest 

and disease management strategies, often designed for monoculture systems, are typically 

inadequate in addressing the complexities of such diverse agroecosystems. This necessitates 

the development and adoption of innovative, ecologically informed approaches tailored to 

the unique dynamics of agroforestry systems (CAFRI-ICRAF, 2019). 

Mitigation: Advancing pest management in agroforestry systems requires a comprehensive 

approach that integrates scientific understanding of pest-predator dynamics with traditional 

farmer knowledge to effectively leverage natural biocontrol mechanisms (CAFRI-ICRAF 2019). 

Large-scale agroforestry initiatives should incorporate integrated pest and disease 

management strategies, encompassing host and vector management, as well as tailored 

tending operations. To facilitate widespread adoption, the development of IEC channels with 

user-friendly interfaces for farmers is essential. Furthermore, block plantations employing 

monoculture practices should be minimised to reduce the susceptibility to pest outbreaks. 

Enhanced integration of agroforestry systems within state-level insurance schemes, such as 

the Fasal Bima Yojana, is also critical to mitigate economic risks for farmers and promote 

resilience in these systems. 
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Annexure 

Scoping of the agroforestry value chain 

In this analysis, we focus on employment opportunities created specifically for the agroforestry value 

chain, from input production to the farm gate. We exclude value-added activities and market 

linkages, as these are highly product specific and not practice specific. ​
​
We limit our scope to jobs generated when cropland is converted to agroforestry practices, focusing 

on new employment created through agroforestry integration. We consider roles related to tree 

planting, maintenance, and management in these areas, and quantify them using full-time 

equivalent (FTE) factors. Accordingly, we have scoped agroforestry to be practiced exclusively on 

cultivable lands which includes net sown area and in Odisha, to avoid the risk of disrupting the 

ecology of wastelands or forest areas.  

Using the FAO guidelines on land suitability assessment as a framework (FAO, n.d.), we conducted an 

in-house evaluation to determine the potential suitability of agroforestry practices across cropland 

and fallow land in Odisha. This systematic assessment identified areas classified as highly suitable 

and moderately suitable within both net sown areas (cropland) and fallow lands, providing a detailed 

understanding of the spatial distribution of agroforestry potential in the region. 

We developed a comprehensive inventory of agroforestry models and conducted 5 in-depth key 

informant interviews (KIIs) with subject matter experts, including practitioners and researchers. The 

purpose of these interviews was to align specific agroforestry models with the land suitability 

categories identified in our assessment. This mapping exercise established linkages between land 

suitability classifications and corresponding agroforestry systems at an aggregate level, enabling a 

more precise estimation of market potential and scalability for each model. 

The selected agroforestry models are intentionally output-agnostic, excluding specific crop 

combinations or end-market linkages to retain flexibility in market estimations. However, the models 

primarily fall within the categories of agri-horticulture or agri-silviculture systems.  

Table 1: Land area suitable for agroforestry to be practised in Odisha   

Agroforestry land suitability 
category 

Land suitability 
area (in sq.km) 

Agroforestry model  

High suitable crop land - Net sown 
area 

35,914 Alley cropping encompassing cover 
cropping, rotational cropping with 
farm-based trees spread in the unit 
area of land  

Moderately suitable crop land - net 
sown area 

830 Alley cropping, boundary plantations of 
varied densities  

Highly suitable fallow land  4,870 High-density block plantations 

Moderately suitable fallow land  113 Low-density block plantations  
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The analysis focuses on additional areas deemed suitable for agroforestry, excluding the 0.8 million 

hectares in Odisha where agroforestry is already practiced (Newaj et al. 2017).  

The direct employment opportunities generated through agroforestry practices encompass the 

following components: 

 

a.​ Production of Quality Planting Material (QPM): This includes job creation related to the 

establishment and management of nurseries, focusing on the production of high-quality 

planting materials. 

b.​ Implementation and Maintenance of Agroforestry Systems: This involves labour-intensive 

activities such as planting, establishment, and ongoing maintenance of agroforestry systems 

per unit area of land for a 4-year implementation period. It is assumed that after 4 years, the 

agroforestry system becomes resilient and requires very low maintenance efforts.  

 

The value chain analysis is confined to plantation and maintenance activities, including harvesting. 

Post-harvest activities have been excluded, as their contribution cannot be solely attributed to 

agroforestry practices. 

Jobs and market estimation 

Jobs estimation 

The total number of jobs that can be created in Odisha by 2030 is calculated using categorisation of 

full-time equivalent (FTE) coefficients per unit of area under which various models of agroforestry 

are practiced. Per unit of area is expressed as 1 ha.  

 

Data collection:  

To assess labour requirements for each stage of Agroforestry practice, a total of 6 KIIs were 

conducted with nursery managers, agroforestry project developers and CSOs across Odisha and 

other states. The KIIs focused on gathering data on the activities in nursery and effort required in 

terms, transportation of planting material, site prepping, plantation, maintenance and harvesting. A 

mix of purposive and convenience sampling was employed to select project developers, ensuring 

relevance and accessibility of data sources. 

The KIIs were structured to capture quantitative and qualitative information on forestry as practice. 

The quantitative section focused on the number of people employed or effort required at various 

stages. Additionally, qualitative questions explored risks, and challenges, alongside potential 

interventions to address these challenges in various stages of the value chain.  

FTE calculation: The total FTE was determined using an FTE factor, derived from the number of man 

days required per hectare, inclusive of the quality planting material (QPM) production needs per 

hectare over a four-year period. This analysis was conducted across various agroforestry models 

under consideration. 
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The FTE factor for each year was calculated based on the following:  

a.​ Number of man days required to produce the required amount of planting material for 

various agroforestry models models  

b.​ Number of man days required in the span of 4 year implementation period per ha which 

includes planting, establishment, ongoing maintenance of agroforestry systems and for 

harvesting.  

Accordingly, it was assumed that 1 Man day is equivalent to 8 hours of work.  

This method provided an estimate of the total labour required, expressed as FTE, offering a clear 

metric for understanding the full-time workforce for scaling agroforestry to its full potential by 2030.  

FTE factor per model per ha :   

 𝐹𝑇𝐸 𝑓𝑎𝑐𝑡𝑜𝑟 (𝑝𝑒𝑟 ℎ𝑎 | 𝐴𝐹 𝑚𝑜𝑑𝑒𝑙) =  ∑ 𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑚𝑎𝑛 𝑑𝑎𝑦𝑠 𝑝𝑒𝑟 𝑎𝑐𝑡𝑖𝑣𝑖𝑡𝑦 𝑠𝑝𝑎𝑛𝑛𝑖𝑛𝑔 4 𝑦𝑒𝑎𝑟𝑠 
 𝑇𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑜𝑝𝑒𝑟𝑎𝑡𝑖𝑜𝑛𝑎𝑙 𝑑𝑎𝑦𝑠 𝑖𝑛 4 𝑦𝑒𝑎𝑟𝑠 

 
Total FTEs by 2030 in Odisha:   
 

 𝑇𝑜𝑡𝑎𝑙 𝐹𝑇𝐸 = ∑ 𝐹𝑇𝐸 𝑓𝑎𝑐𝑡𝑜𝑟 * 𝑡𝑜𝑡𝑎𝑙 𝑠𝑢𝑖𝑡𝑎𝑏𝑙𝑒 𝑎𝑟𝑒𝑎 𝑐𝑜𝑛𝑠𝑖𝑑𝑒𝑟𝑒𝑑 𝑓𝑜𝑟 𝑡ℎ𝑒 𝐴𝐹 𝑚𝑜𝑑𝑒𝑙  
 
Table 2: FTE factor per model  

 

Agroforestry land suitability 
category 

Agroforestry model  FTE factors/ha 

High suitable crop land - Net 
sown area 

Alley cropping encompassing cover 
cropping, rotational cropping with 
farm-based trees spread in the unit area of 
land  

0.14 

Moderately suitable crop land - 
net sown area 

Alley cropping, boundary plantations of 
varied densities  

0.14 

Highly suitable fallow land  High-density block plantations 0.22 

Moderately suitable fallow 
land  

Low-density block plantations  0.31 

Investment opportunity estimation 

We calculated the investment required per ha for nursery establishment, planting material, 

equipment costs, input costs and labour costs for various models in Table 3. The investments exclude 

land costs or lease costs and other land related transaction costs. The investment required captures 

solely the infrastructure and machinery needs for manufacturing and storage.  
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Table 3: Investment per ha for 4 years of implementation  

 

Agroforestry land 
suitability category 

Agroforestry model  Investment required 
for 1st year of 
implementation (INR)  

Investment required 
for 4 years (INR)  

High suitable crop land 
- Net sown area 

Alley cropping 
encompassing cover 
cropping, rotational 
cropping with 
farm-based trees 
spread in the unit area 
of land  

25,000 62,500 

Moderately suitable 
crop land - net sown 
area 

Alley cropping, 
boundary plantations 
of varied densities  

25,000 62,500 

Highly suitable fallow 
land  

High density block 
plantations 

28,000 70,000 

Moderately suitable 
fallow land  

Low density block 
plantations  

40000 100000 

The cost of implementation ratios between 1st to 4th years are assumed to follow the ratio of 

40:20:20:20 as per the sub-mission on agroforestry (FAO 2014) and validated by stakeholder 

consultation.  

Total investment by 2030 in Odisha:   
 

 𝑇𝑜𝑡𝑎𝑙 𝐹𝑇𝐸 = ∑ 𝐼𝑛𝑣𝑒𝑡𝑠𝑚𝑒𝑛𝑡 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑓𝑜𝑟 4 𝑦𝑒𝑎𝑟𝑠 𝑝𝑒𝑟 ℎ𝑎 𝑝𝑒𝑟 𝑚𝑜𝑑𝑒𝑙 * 𝑡𝑜𝑡𝑎𝑙 𝑠𝑢𝑖𝑡𝑎𝑏𝑙𝑒 𝑎𝑟𝑒𝑎 𝑝𝑒𝑟 𝑚𝑜𝑑𝑒𝑙 

Market opportunity (in value) estimation  

The benefit-cost ratio (BCR) for 24 agroforestry models, as reported by (ICAR - CAFRI 2020), ranged 

from 1.01 to 4.17. For a conservative estimation, the lower bound of the BCR, 1.01, was utilised as a 

scaling factor to project the market opportunity in 2030, based on the total estimated investment for 

each model.  

 

1 FTE is defined as 8 hrs of work for 365 days  

1 man-day is defined as 8 hrs of work  

 

FTE/ha/year (per model of agroforestry) = Total man-days generated for each model of 

agroforestry / (365*4) 

 

Total FTE = Sum of (FTE -per model of agroforestry * Total suitable area for that model)  
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Key assumptions 

●​ The total man-days includes production of planting material per ha for the agroforestry 

model under consideration. 

●​ It was assumed that man-days required for alley cropping and boundary plantation per ha 

are similar from stakeholder consultation.  

●​ Additionally, it was also assumed that for low-density block plantations the man-days 

required are 70 per cent of the man-days required for high-density block plantations.  

 

Investment opportunity estimation 

 

Investment opportunity was calculated based on the total investment required to produce planting 

material, plant and maintain the agroforestry system for four years until it becomes self-sustainable 

(as per stakeholder consultation).  

 

Costs for 1st year of plantation per ha for each agroforestry models are as follows (this includes 

production of planting material, plantation costs, site prep costs and labour costs per ha)  

1.​ Alley cropping/boundary plantation: INR 25,000 

2.​ HD block plantation: INR 40,000 

3.​ LD block plantation: INR 28,000 (assuming that it is 70 per cent of costs required for HD block 

plantation).  

 

Assuming the costs between the four years of the agroforestry for each model is in the ratio of 

40:20:20:20 as per the sub-mission on agroforestry and validated by stakeholder consultation.  

 

The total investment = Sum of (Sum of (costs of each year for each agroforestry model)* 

suitable area of that agroforestry model)  

 

It is assumed that 1 USD = 83 INR 

 

Market opportunity estimation 

Based on the benefit: cost ratio range calculated for 24 different agroforestry models - 1.01 to 4.17 

(ICAR-CAFRI, 2015).  

For conservative estimates, the lower end of benefit to cost ratio of 1.01 was used as a factor to 

calculate market opportunity in 2030 based on the total investment.  

 

It is assumed that 1 USD = 83 INR 
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