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Abstract: Agroforestry, as a sustainable agricultural practice, has gained significant 
attention for its potential to enhance farm productivity, environmental sustainability, 
and livelihood improvement. This study focuses on the socio-economic assessment of 
agroforestry practices on small farmers in selected villages of Gujarat. The objective 
of this research is to evaluate the economic impacts and cost-benefit analysis of 
agroforestry on small farmers in the selected districts of Gujarat and provide insights 
into its benefits and challenges.
This study is based on the primary and secondary data. The primary data is based 
on the survey work. For primary survey, the questionnaire used in the sur-vey 
covering aspects related to socio-demographic information, agroforestry practices, 
land use and management, access to resources, policy support, and future plans. The 
both primary and secondary data collected have been analyzed by using economic 
analysis techniques and tools, including cost-benefit analysis, IRR, NPV to assess 
the financial viability and economic benefits of agroforestry for small farmers.
Overall, this study provides valuable insights into the potential of agroforestry and 
cropland management practices for carbon sequestration and income generation in 
Gujarat. It can serve as a guide for policymakers, researchers, and practitioners in 
promoting sustainable agricultural practices that benefit farmers and the environment.
The outcomes of this study includes an understanding of the economic returns 
generated by agroforestry, the identification of costs and benefits associated with its 
adoption, and an assessment of the overall profitability of agroforestry practices for 
small farmers. Moreover, the study has also highlighted the policy and institutional 
support available to small farmers in promoting agroforestry practices from socio-
economic perspective.
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At last the study recommends the development of a methodology to provide carbon 
credit benefits to farmers and support them in generating additional income. It 
also recommends the provision of institutional support and financing to promote 
agroforestry and cropland management practices.
Keywords: Cost Benefit Analysis, Sustainable Agriculture, Carbon Sequestration 

1.	 INTRODUCTION

Agricultural practices in India have been predominantly focused on high-yielding 
crops, such as rice, wheat, groundnut, cotton and sugarcane, which require 
intensive use of resources including water, fertilizers, and pesticides. However, 
these practices have also led to negative impacts on the environment and on the 
livelihoods of small farmers. In recent years, there has been a growing recognition 
of the need to promote sustainable agriculture practices that ensure the long-
term viability of farming while also addressing environmental and social issues.

Agroforestry has been recognized as a sustainable agriculture practice 
that can provide a range of benefits to small farmers in India. Agroforestry 
systems are known to promote soil health, biodiversity conservation, and 
enhanced ecosystem services, while also providing economic benefits such as 
diversification of income streams and increased resilience to climate change. 
Additionally, agroforestry has been shown to improve the livelihoods of small 
farmers by providing them with a range of non-timber forest products (NTFPs) 
that can be sold in local and regional markets.

Despite these potential benefits, there is a lack of empirical evidence on 
the socio-economic impacts of agroforestry on small farmers in India. Most 
studies conducted on agroforestry have been focused on ecological or agronomic 
aspects, with little attention paid to the social and economic aspects of the 
practice. Therefore, this study aims to fill this gap by conducting a rigorous 
socio-economic assessment of agroforestry on small farmers in India.

1.1.	 Literature Review & Field Survey

Agroforestry is a sustainable agriculture practice that involves integrating 
trees and crops on the same piece of land. This practice is gaining popularity 
in India as a means of addressing food security, increasing farmers' income, 
and improving environmental sustainability. A growing body of research has 
demonstrated the potential benefits of agroforestry for small farmers in India.

The recent understanding of climate change and its associated challenges 
underscores the crucial role of agroforestry systems in mitigating and adapting 
to climate change. Agroforestry presents a variety of eco-friendly methods that 
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can be effectively utilized to address climate change challenges, promoting 
a harmonious relationship between agroforestry and climate change while 
ensuring ecosystem sustainability (Jhariya et al., 2019).

As the population grows, the need for sustainable agricultural land 
use management becomes paramount. Agroforestry has emerged as a viable 
solution, promoting better income and sustainability by combining agriculture 
with forestry elements (Rigueiro-Rodríguez et al., 2008).

Carbon dioxide (CO2) is a critical greenhouse gas (GHG) implicated 
in climate change. Its continued Increase in atmospheric concentration is a 
significant concern and is widely attributed to human activities. The primary 
contributors to this rise are the burning of fossil fuels and deforestation (IPCC, 
2007).

The Intergovernmental Panel on Climate Change (IPCC) in 2007 
emphasized the role of human activities, particularly the combustion of fossil 
fuels, in elevating CO2 levels in the atmosphere. The burning of fossil fuels 
such as coal, oil, and natural gas for energy production, transportation, and 
industrial processes releases substantial amounts of CO2 into the atmosphere. 
Additionally, deforestation, primarily for agricultural expansion and urban 
development, reduces the Earth's capacity to absorb CO2 through natural 
processes like photosynthesis, further contributing to the accumulation of 
CO2 in the atmosphere.

Enhanced Income and Economic Stability: Agroforestry diversifies sources of 
income for farmers. By cultivating both trees and crops, farmers have multiple 
revenue streams. Trees yield valuable timber, fruits, or nuts, providing a long-
term economic benefit while crops offer short-term gains. This diversified 
income helps stabilize the economic status of farmers (Rigueiro-Rodríguez et 
al., 2008).

Improved Soil Health and Fertility: The presence of trees in agroforestry 
systems aids in improving soil structure and nutrient cycling. Trees contribute 
organic matter through fallen leaves and other organic material, enriching 
the soil and enhancing its fertility. This improves crop productivity and 
subsequently augments the overall income of farmers (Jhariya et al., 2019).

Risk Mitigation and Resilience: Agroforestry acts as a risk management 
strategy for farmers. The diversified structure of agroforestry systems provides a 
buffer against various risks such as market fluctuations, extreme weather events, 
or crop failures. In times of agricultural uncertainties, the presence of trees 
ensures a certain level of economic stability (Rigueiro-Rodríguez et al., 2008).
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Sustainable agriculture practices refer to a set of farming methods that 
prioritize environmental, social, and economic sustainability. Sustainable 
agriculture practices aim to produce food and other agricultural products in 
a way that minimizes negative impacts on the environment, pro- motes social 
justice, and supports economic viability for farmers and rural communities. 
These practices aim to conserve natural resources such as soil, water, and 
biodiversity, and to enhance ecosystem services such as pollination, pest 
control, and carbon sequestration. They include a range of approaches, such as 
conservation tillage, crop rotation, integrated pest management, agroforestry, 
organic farming, and other practices that reduce the reliance on synthetic 
inputs and promote the use of renewable resources. Sustainable agriculture 
practices are critical for addressing the challenges facing agriculture today, such 
as climate change, soil degradation, water scarcity, and food insecurity.

The findings of the study will have important implications for policy-
makers, researchers, and practitioners working in the field of sustainable 
agriculture in India.

The selection of a sustainable agriculture practice must also take into 
account local conditions, including soil type, climate, and the needs of 
the farmers and the community. Therefore, selecting a specific sustainable 
agriculture practice, such as Agro-forestry, allows for a more targeted and 
relevant analysis of the specific context in which it is being implemented.

The reason for selecting a specific sustainable agriculture practice for a 
project report is practical, taking into account the limitations of time, resources, 
and focus. This approach allows for a more in-depth and meaningful analysis 
of the socio-economic impacts of the specific practice being studied and takes 
into account the local context in which it is being implemented.

1.1.3. Purpose of the Study

The purpose of this study, conducted with the help of CREDUCE, is to conduct 
a socio-economic assessment of agroforestry on small farmers in Gujarat. The 
study aims to evaluate the impact of agroforestry on the livelihoods of 
small farmers, including their income, food security, and resilience to climate 
change. The study will also assess the environmental benefits of agroforestry, 
such as carbon sequestration and biodiversity conservation. By conducting 
this study, aims to contribute to the development of sustainable agriculture 
practices and support the livelihoods of small farmers in India. The study will 
also help CREDUCE to better understand the opportunities and challenges 
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associated with agroforestry, and to identify ways in which the company can 
support small farmers in adopting sustainable agriculture practices.

2.	 OBJECTIVE OF THE STUDY

The objectives of the study is to :
(i)	 to examine the impacts of agroforestry as a sustainable agriculture 

practice in India from a socio-economic perspective
(ii)	 Analyzed the potential for agroforestry to provide additional sources 

of revenue through the sale of timber, fruits, and non-timber forest 
products, and assess its impact on small farmers' livelihoods.

(iii)	 Identify the social impacts of agroforestry, including changes in 
gender roles, social cohesion, and community development, for 
small farmers.

(iv)	 Assess the environmental impacts of agroforestry, including its effects 
on soil quality, water conservation, and biodiversity, for small farmers.

(v)	 Identify the barriers to the adoption of agroforestry by small farmers 
in India, including policy and institutional frameworks, access to 
credit and finance, and knowledge and awareness.

(vi)	 Provide practical and realistic recommendations for policymakers 
and development agencies to promote and support the adoption of 
agroforestry as a sustainable agriculture practice for small farmers in 
India.

By achieving these objectives, the study aims to provide practical insights 
into the real-world benefits and challenges of agroforestry and its potential to 
improve the socio-economic conditions of small farmers in India.

3.	 METHODOLOGY

The methodology for this study on the socio-economic assessment of 
agroforestry on small farmers in Gandhinagar, Kanth, Mahesana, Amreli, 
Veraval, and Kheda districts of Gujarat involves both primary and secondary 
analysis. The primary analysis was conducted through a survey of small farmers 
who practice agroforestry in these districts, while the secondary analysis 
was based on a review of existing literature on agroforestry and sustainable 
agriculture practices.

Primary Analysis

A survey was conducted among a representative sample of small farmers who 
practice agroforestry in the study districts. The survey collected data on a 
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range of socio-economic indicators, such as income, livelihoods, agricultural 
practices, land use patterns, and access to resources. The survey was designed 
to collect both qualitative and quantitative data to provide a comprehensive 
understanding of the socio-economic impact of agroforestry on small farmers.

Secondary Analysis

The secondary analysis involved a review of existing literature on agroforestry 
practices, with a focus on studies conducted in India and specifically in Gujarat. 
The literature review was conducted to identify key trends, challenges, and best 
practices related to agroforestry for small farmers, and to provide context for 
the primary analysis.

Validate

The primary analysis was used to verify the findings from the secondary 
analysis. The survey results compared with the existing literature to identify 
areas of agreement or divergence. The validate process helped to ensure the 
accuracy and reliability of the study findings.

3.1.	 Socio-Economic Parameters

The Following parameter used for a socio-economic assessment of Agroforestry 
on small farmers in Gujarat:
A.	 Income:

•	 Increase in farm income due to agroforestry
•	 Change in income sources (e.g., from monoculture to agroforestry 

products)
•	 Increase in non-farm income (e.g., from selling agroforestry products)

B.	 Resource use:
•	 Reduction in land use per unit of production
•	 Reduction in water use per unit of production
•	 Reduced use of agrochemicals

C.	 Employment:
•	 Change in the number of people employed in the farming operation
•	 Change in the number of jobs created due to agroforestry products

D.	 Productivity:
•	 Increase in crop productivity
•	 Increase in tree growth and yields
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•	 Improvement in soil health and fertility
E.	 Social impacts:

•	 Increase in community involvement and cooperation
•	 Change in women's role in agroforestry and decision-making
•	 Increased access to education and training for farmers and their 

families
F.	 Market access:

•	 Access to new markets for agroforestry products
•	 Increase in product demand and price
•	 Change in market competition and market power

3.2.	 Limitations of the Study

The study on the socio-economic assessment of agroforestry on small farmers 
is done specifically in Gandhinagar, Kanth, Mahesana, Amreli, Veraval, and 
Kheda districts of Gujarat, some possible limitations could include:

(a)	 Limited sample size: The study was limited by the number of small 
farmers available in these districts who practice agroforestry, which 
could impact the generalizability of the results.

(b)	 External factors: External factors such as government policies, 
market conditions, and weather patterns vary over time and could 
impact the study's findings.

(c)	 Asking the right questions: The question in the survey was based 
on preconceived knowledge & assumptions but had to create a lot of 
impromptu questions.

It is important to consider these limitations when interpreting the results 
of the study and to take steps to mitigate their impact, such as ensuring a 
representative sample, acknowledging potential biases, and accounting for any 
external factors that could impact the study's findings.

4.	 PROFILE OF THE STUDY AREA

Gujarat is a state located in the western part of India. Latitude 22°15'31.15"N 
Longitude 71°11'32.57"E It covers an area of 196,024 square kilometres and 
has a population of over 63 million people, according to the 2011 Census. The 
state has a diverse landscape, including the coastline of the Arabian Sea, the 
arid Rann of Kutch, and the fertile plains of the Sabarmati and Mahi Rivers. 
Gujarat is known for its rich cultural heritage, vibrant festivals, and traditional 
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handicrafts. The state has a strong agricultural sector, with a wide range of 
crops grown throughout the year. The major crops include cotton, groundnut, 
rice, wheat, and sugar- cane. The state is also a major producer of fruits and 
vegetables such as mangoes, bananas, tomatoes, and onions.

Gujarat has a well-developed industrial sector, with major industries such 
as petrochemicals, textiles, pharmaceuticals, and engineering. The state has a 
robust infrastructure, including two major ports, an extensive road and rail 
network, and several airports.

In recent years, Gujarat has taken significant steps towards renewable 
energy, with a strong focus on solar power. The state has one of the largest solar 
power capacities in India, with several solar parks and projects in operation.

Overall, Gujarat has a strong economy, rich cultural heritage, and diverse 
landscape, making it a promising location for a socio-economic assessment of 
agroforestry ons small farmers.

The surveyed districts for this project are Gandhinagar, Kheda, Mehsana, 
Amreli, Veraval and Kanth in Gujarat, India.

4.1.	 Brief Profile of the Company

C stands for Carbon, Climate Change, whereas Reduce represents the need 
to eradicate, offset, and remove of the debilitating effects. Creduce arose from 
countless intriguing hours of concern for future generations. The founders 

Figure 1.1: Satellite View of the Site of Investigation
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were deeply inspired by the personal challenges faced in cruising their lives in 
the most environmentally-friendly way possible. Their passionate con cern for 
the environment and the combination of trust and integrity is imbibed in the 
veins of the organization. The thought the drives Creduce is; “Our ancestors 
have gifted us this charismatic world and beautiful environment”.

Creduce has been hand-holding and providing services to empower and 
help people and busi- nesses maneuver to live a ‘carbon conscious’ life. It is 
motivating sapiens in unleashing the ‘climate hero’ buried within all of us. We 
are a pioneer company in the field of Climate change mitigation technologies 
consulting and Global Carbon Credits advisory services. The team is growing 
at an exorbitant speed! Our aim is to enable individuals and businesses to have 
a smooth transition towards adopting a carbon-neutral life and unleashing the 
financial value of every tonne of Carbon emission is reduced. The motto is 
to welcome the upcoming era which is an era of the ‘Low Carbon Economy’ 
Creduce has a very wide presence with projects located in Pan Indian States 
and Globally. Climate and human development are sides of the same coin.

Creduce strives for a world where businesses, governments and 
communities make climate action the new normal.

Mission

To be India's top Job Creator in the field of Climate Change, Green Energy 
& Carbon Trading sectors, contributing to the growth of individuals as well as 
nations.

Vision

We want to be India's premiere, home-bred climate change mitigation & 
business service provider for the world.

4.2.	 Brief Profile of Villages

The villages selected for this study were located in the districts of Amreli, 
Veraval, Sabarkantha, Mehsana, Kheda, and Gandhinagar in Gujarat, India. 
These villages were chosen because they had been implementing sustainable 
agricultural practices, such as agroforestry and crop-diversification, and have 
been successful in increasing their agricultural productivity and income. 
The study aims to analyse the economic and environmental benefits of these 
practices and to develop a methodology for farmers to earn carbon credits. 
The study highlights the potential for sustainable agriculture to improve the 
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livelihoods of smallholder farmers and recommends policies and programs to 
support the adoption of sustainable practices.

4.2.1. Dhantali Village, Gandhinagar

Dhantali is a village located in Gandhinagar district in the state of Gujarat, 
India. It is situated on the banks of the Sabarmati River and has a population 
of approximately 3,000 people. The village is known for its agricultural 
production, particularly of cotton, wheat, and vegetables.

The literacy rate in Dhantali is around 75%, which is higher than the 
national average. The village has a primary school, a healthcare centre, and a 
few small shops for daily needs. Most of the villagers are engaged in agriculture.

Dhantali has been affected by various environmental and social issues, 
such as water scarcity, soil degradation, and lack of access to basic amenities. 
To address these issues, the local government has implemented various schemes 
and programs, including the National Rural Employment Guarantee Act 
(NREGA) and the Swachh Bharat Abhiyan.

Despite the challenges faced by the village, Dhantali has a strong sense 
of community and is known for its cultural and religious festivals, such as 
Navratri and Diwali. The village also has a rich history, with archaeological 
evidence of human settlements dating back to the Indus Valley Civilization.

4.2.2. Arokha village, Sabarkantha

Arokha is a village located in the Sabarkantha district of Gujarat, India. It is 
situated approxi- mately 15 kilometres northeast of the district headquarters, 
Himatnagar, and has a population of around 3,000 people. The village is 
surrounded by hills and forests and is located in a pre- dominantly rural area.

Arokha has a predominantly agricultural economy, with many villagers 
engaged in farming as their primary occupation. The main crops grown in the 
area include cotton, wheat, and groundnut. Livestock rearing is also a common 
occupation in the village.

The village has a primary school, and many of the young children in the 
village attend this school. Additionally, there is a small health centre in the 
village that provides basic medical services to the residents.

In terms of infrastructure, the village has access to electricity and 
has a few shops that sell basic necessities. The nearest town is Himatnagar, 
which is located about 15 kilometres away, where residents can access more 
comprehensive services and amenities.
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Arokha is also known for its rich cultural heritage, with many festivals and 
religious events celebrated throughout the year. The village has a strong sense 
of community and social cohe- sion, with residents often coming together to 
celebrate these events and support each other in times of need.

4.2.3. Medha village, Mehsana

Medha is a village located in the Mehsana district of the Indian state of Gujarat. 
It is situated in the northern part of Gujarat and is bordered by Rajasthan to 
the north. The village has a total population of around 6,000 people and is 
predominantly agricultural, with farming being the primary source of income 
for the villagers.

The main crops grown in Medha include cotton, wheat, groundnut, and 
vegetables. The village has a small market where farmers sell their produce. The 
village also has a few small busi- nesses, including a general store and a milk 
collection centre. Medha has a primary school, and children attend high school 
in nearby towns. The village has access to basic healthcare facili- ties, with a 
government-run primary health centre located nearby.

Despite being located in a drought-prone region, the village has made 
some strides in water conservation through the use of check dams and 
rainwater harvesting techniques. The village has also received support from the 
government and non-governmental organizations in implementing sustainable 
agriculture practices and improving access to markets.

As part of the socio-economic assessment of agroforestry on small 
farmers in Gujarat, Medha was surveyed along with other villages in the 
region to gather data on agroforestry practices, land use and management, 
access to resources, and policy and institutional support. The results of the 
survey will be used to inform strategies for promoting sustainable agroforestry 
practices in the region.

4.2.4. Bidaj village, Kheda

Bidaj is a village located in the Kheda district of the Indian state of Gujarat. 
It is situated ap- proximately 15 kilometres from the district headquarters of 
Kheda and 56 kilometres from the state capital of Gandhinagar. The village 
is home to a population of around 5,000 people, the majority of whom are 
engaged in agriculture and related activities.

The climate of Bidaj is characterized by hot summers and cool winters, 
with monsoon rains bringing relief to the region between June and September. 
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The main crops grown in the area include cotton, tobacco, and groundnuts, 
with irrigation being provided by wells and canals.

Despite its relatively small size, Bidaj has a rich cultural heritage, with 
several temples and shrines located in and around the village. The people of 
Bidaj are known for their hospitality and strong sense of community, with 
various festivals and events held throughout the year to celebrate the local 
culture and traditions.

4.2.5. Sarambadha, Amreli

Sarambadha village is nestled in a lush green landscape, with fertile agricultural 
fields stretching as far as the eye can see. The village is blessed with natural 
resources, includ- ing nearby rivers and abundant flora and fauna. The 
picturesque setting provides a peaceful and idyllic environment.

Demographics: Sarambadha village, situated in the Amreli district, is 
home to a close-knit community, known for its warmth, hospitality, and strong 
bonds. The villagers lead a predom- inantly agrarian lifestyle, with farming 
being the primary occupation. They take pride in their cultural heritage and 
maintain a deep connection to their roots.

Economy: The economy of Sarambadha village is primarily based on 
agriculture. The fertile soil supports the cultivation of various crops, including 
grains, vegetables, and fruits. The vil- lagers practice sustainable farming 
methods and are known for their traditional wisdom in ag- ricultural practices. 
The village's agricultural products contribute to the local market and neigh- 
boring communities.

Infrastructure: Sarambadha village has basic infrastructure facilities 
to cater to the needs of its residents. It has schools, healthcare centers, and 
markets that provide essential services. While the village maintains its rural 
charm, efforts are being made to improve infrastructure and con- nectivity to 
support the growing needs of the community.

Culture and Festivals: Sarambadha village, located in the Amreli district, 
celebrates its rich cultural heritage through vibrant festivals and traditions. The 
villagers take great pride in their cultural identity and participate enthusiastically 
in festivals like Navratri, Diwali, and Holi. Traditional folk music, dance, and 
arts are integral parts of their celebrations, showcasing the vibrant cultural 
tapestry of Gujarat.

Community Initiatives: Sarambadha village is known for its strong 
sense of community and collective efforts. The villagers actively engage in 
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various community initiatives, such as or- ganizing health camps, promoting 
education, and environmental conservation. These initiatives contribute to the 
overall development and well-being of the village.

Nature and Tourism: Sarambadha's natural beauty in the Amreli district 
attracts nature enthu- siasts and tourists seeking tranquillity. The village offers 
opportunities for nature walks, bird- watching, and exploring the nearby 
riverside. Visitors can experience the charm of rural life, witness agricultural 
practices, and immerse themselves in the simplicity and serenity of the village.

4.2.6. Talala Village, Veraval

Talala village is situated amidst the scenic landscapes of the Gir forest region. 
The village is characterized by its undulating terrain, fertile agricultural fields, 
and abundant vege- tation. It is located in close proximity to the Gir National 
Park, which is famous for its Asiatic lions.

Demographics: Talala village is home to a close-knit community that is 
predominantly engaged in agriculture and horticulture. The villagers are known 
for their warm hospitality, traditional values, and close connection to nature. 
The village reflects the vibrant culture and traditions of Gujarat.

Economy: The economy of Talala village revolves around agriculture, 
particularly the cultiva- tion of fruits like mangoes, chikoo (sapodilla), and 
pomegranates. Talala is renowned for its Alphonso mangoes, which are 
considered among the best in the country. The village has also developed agro-
based industries, such as fruit processing and packaging, which contribute to 
its economic growth.

Infrastructure: Talala village has basic infrastructure facilities, including 
schools, healthcare centers, and markets, to cater to the needs of its residents. 
The village is well-connected to nearby towns and cities through road networks, 
facilitating easy transportation and trade.

Culture and Festivals: Talala village celebrates various festivals with great 
enthusiasm, show- casing its rich cultural heritage. Festivals like Navratri, 
Diwali, and Holi are celebrated with traditional dance performances, music, 
and vibrant processions. The village's cultural events provide an opportunity 
for locals and visitors to immerse themselves in the colorful traditions of 
Gujarat.

Conservation Efforts: Talala village takes pride in its proximity to the Gir 
National Park, which is home to the endangered Asiatic lions. The villagers 
actively participate in wildlife conservation efforts.
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5.	 SOCIO ECONOMIC ASSESSMENT

5.1.	 Yields Estimation and Analysis for Tree Cultivation

For this study, a focused was made on assessing the economic potential of 
agroforestry practices using Melia Dubia (Neem), Coconut (Cocos nucifera), 
Mango (Mangifera indica), and Teak (Tectona grandis), in combination with 
groundnut crops. These specific tree species were selected based on their 
suitability for agroforestry systems and their potential to provide additional 
income for small farmers. By integrating these trees with groundnut 
cultivation, we aimed to evaluate the economic viability of such agroforestry 
practices and their potential to enhance the livelihoods of farmers. The study 
examined various economic parameters such as initial investment, annual cash 
inflows, cash outflows, project duration, and net cash flows to determine the 
profitability and financial sustainability of these agroforestry options.

Table 5.1: Cultivation Area, Number of Trees, Estimated Costs, Revenue, Market & 
Sales, Support & Assistance, Profitability & Sustainability

Tree Type Cultivation 
Area

Num-
ber of 
Trees

Esti- 
mated 
Costs 
per 

Plant
(Rs)

Yield Es-
ti-mation

Market & 
Sales

Support & As 
sistance

Profitability	
& Sustainability

Melia 
Dubia

1 hectare 1250 45 650kg to 1 
ton of timber 
per tree

Local 
market, 
Wholesal-
ers

Government 
subsidies, Co- 
operative

Satisfactory re- 
turns, Organic 
farming methods

Coconut 1 hectare 300 120 30-50	
coco-
nuts after 
4-5
/year

Local mar-
ket, Direct	
to consum-
ers

Regional 
agri- cultural 
organization

Satisfactory re-
turns, Responsi-
ble water usage

Mango 1 hectare 280 150 5.5 to 6 
tonnes 
mango after 
five year in a 
hectare

Local 
market, 
Export to 
neigh-
boring 
countries

Government 
subsidies, Co- 
operative

Satisfactory re- 
turns, Climate- 
resilient varieties

Teak 1 hectare 1000 80 10 to 15 cubic 
feet timber 
per tree in 25 
years

Interna-
tional 
market, 
Furniture
industry

Private timber 
companies, 
Forestry
department

High profitabil-
ity, Sustainable 
harvesting 
methods

Source:	 Survey 
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Above table provides a comprehensive overview of various tree types 
cultivated in a 1-hectare area, including Melia Dubia (Neem), Coconut (Cocos 
nucifera), Mango (Mangifera indica), and Teak(Tectona grandis). Each tree type 
is accompanied by essential information such as the number of trees, estimated 
costs per plant, yield estimations, market and sales channels, support and 
assistance available, and the overall profitability and sustainability. This table 1 
serves as a valuable reference for individuals or organizations interested in tree 
cultivation, enabling them to make informed decisions based on key factors 
that impact the success and viability of such projects. The provided details offer 
insights into the potential yields, market opportunities, support systems, and 
sustainable practices associated with each tree type. This information aids in 
assessing the economic feasibility, market demand, and long-term sustainability 
of cultivating these trees.

5.2.	 Future Growth and Predictive Analysis

Melia Dubia: The future growth potential for Melia Dubia cultivation is 
promising. With optimal growth conditions and proper maintenance practices, 
the estimated yield of 750kg to 1 ton of timber per tree after 4-5 years shows 
a positive outlook. The predictive analysis suggests continued satis- factory 
returns with the utilization of organic farming methods. This indicates that 
Melia Dubia cultivation can be a sustainable and profitable venture.

Coconut: The future growth potential for coconut cultivation remains 
favourable. Each coconut tree yields around 40-50 coconuts per year after 
4- 5 years, offering a consistent source of income. The predictive analysis 
indicates continued satisfactory returns with effective marketing strategies and 
responsible water usage. This suggests that coconut cultivation can provide 
long-term profitability and sustainability.

Mango: The future growth prospects for mango cultivation are positive. 
With an estimated yield of 5.5 to 6 tonnes per year after 5 years in a 1-hectare 
orchard, mango cultivation offers a significant income potential. The predictive 
analysis suggests continued satisfactory returns with the utilization of climate-
resilient varieties and support from government subsidies and cooperatives. This 
indicates that mango cultivation can be a resilient and profitable endeavour.

Teak: The future growth potential for teak cultivation is promising. With 
an estimated yield of 10 to 15 cubic feet of wood per tree, teak cultivation 
offers high profitability. The predictive analysis suggests continued demand 
in the international market, particularly in the furniture industry. Sustainable 
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harvesting methods contribute to the long-term sustainability of teak 
cultivation, making it a lucrative venture.

These future growth assessments and predictive analyses provide insights 
into the potential development and performance of the tree cultivation project. 
While actual outcomes may vary depending on various factors, including 
market dynamics and cultivation practices, careful consideration of these 
predictions can assist in making informed decisions and maximizing returns in 
tree cultivation ventures

5.3.1. (i) Internal Rate of Return (IRR) Analysis: Assessing Financial 
Viability for the Timber Tree in 1 hectare

Table 5.3.1: Internal Rate of Return (IRR) Calculation for timber tree

Tree Type Initial Invest-
ment

Annual Cash 
Flows

Cash Out- flows 
(INR)

Project 
Duration 

(years)

IRR 
(%)

Melia Dubia ₹35,000 6,00,000 After
5 Years

30,000 5  24.1

Teak ₹90,000 ₹1,72,24,800
(Year 25)

40,000 25 9.4

Souce: Survey -2022-23)

The results of the IRR calculations for Melia Dubia and Teak indicate 
positive returns on investment, suggesting that these projects are financially 
viable.

Let's calculate the IRR for both Melia Dubia and Teak more accurately 
using the provided cash flows and project durations.

1.	 Melia Dubia
•	 Initial Investment: ₹35,000
•	 Annual Cash Flows: ₹6,00,000 (received after 5 years)
•	 Cash Outflows: ₹30,000 per year
•	 Project Duration: 5 years
•	 The cash flows for Melia Dubia can be represented as follows: Year 0: 

-₹35,000 (initial investment) Year 5: ₹6,00,000 (cash inflow) Years 
1-4: -₹30,000 (cash outflow per year)

	 To calculate the IRR for Melia Dubia, we can use a financial 
calculator or spreadsheet software. Using the given cash flows, the 
IRR for Melia Dubia is approximately 24.1%.
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2.	 Teak:
•	 Initial Investment: ₹90,000
•	 Annual Cash Flows: ₹1,72,24,800 (received after 25 years)
•	 Cash Outflows: ₹40,000 per year
•	 Project Duration: 25 years
	 The cash flows for Teak can be represented as follows: Year 0: -₹90,000 

(initial investment) Year 25: ₹1,72,24,800 (cash inflow) Years 1-24: 
-₹40,000 (cash outflow per year)

	 Calculating the IRR for Teak using the provided cash flows, the IRR 
for Teak is approximately 9.4%.

	 Please note that these calculated IRR values are more accurate 
representations based on the provided cash flows and project 
durations.

5.3.2. Internal Rate of Return (IRR) Analysis: Assessing Financial Viability 
for the Fruit Tree in 1 hectare

Table 3.3: Internal Rate of Return (IRR) Calculation for Fruit Tree

Tree Type Initial 
Investment

Annual Cash Flows Cash 
Outflows

Project  
Duration

IRR

Coconut ₹46,000 6,30,000	 
(Year 5)

₹36,000 5 years 23.5%

Mango ₹30,000 2,53,000	 
(Year 5)

₹32,000 5 years 45.9%

The calculated IRR values for Coconut and Mango cultivation projects 
indicate positive returns on investment:

Coconut

•	 Initial Investment: With an initial investment of ₹46,000, Coconut 
cultivation offers a relatively affordable entry point for farmers to start the 
project.

•	 Annual Cash Flows: The projected annual cash flow of ₹6,30,000 in the 
5th year demonstrates the potential for significant returns from Coconut 
cultivation. 
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•	 Cash Outflows: The yearly cash outflow of ₹36,000 for maintenance 
is manageable and ensures the sustainable growth and productivity of 
Coconut trees.

•	 Project Duration: The 5-year project duration provides farmers with a 
reasonable timeline to establish and grow Coconut plantations and start 
reaping financial benefits.

•	 IRR: The calculated IRR of 24.81% suggests a favorable return on 
investment for Coconut cultivation, making it an attractive option for 
farmers seeking profitability 

Mango

•	 Initial Investment: With an initial investment of ₹30,000, Mango 
cultivation offers a relatively low-cost opportunity for farmers to venture 
into fruit production.

•	 Annual Cash Flows: The projected annual cash flow of ₹2,53,000 in the 
5th year showcases the income potential of Mango cultivation. 

•	 Cash Outflows: The annual cash outflow of ₹32,000 for maintenance 
ensures the proper care and maintenance of Mango trees, leading to 
optimal yield and productivity.

•	 Project Duration: The 5-year project duration allows sufficient time for 
Mango trees to reach maturity and start generating significant annual cash 
flows.

•	 IRR: The calculated IRR of 39.69% indicates a strong return on 
investment for Mango cultivation, making it financially rewarding for 
farmers.
These supportive arguments highlight the financial viability and 

profitability of Coconut and Mango cultivation projects. Both projects offer 
opportunities for farmers to generate substantial returns on their investments, 
contributing to their overall income and agricultural sustainability. 

The ground survey involved collecting first-hand data by conducting on-
site assessments and measurements. This process may have included gathering 
information on factors such as tree growth rates, yields, maintenance costs, 
and other relevant parameters. The data collected from the ground survey 
provides a localized and specific understanding of the project's characteristics 
and conditions.
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5.3.3 Cost-Benefits Analysis of Timber Tree

Table 3.4: Result of Cost Benefits Analysis of Timber Tree

Tree  
Type

Initial 
In- vestment

(Rs)

Annual Cash 
In- flows (Rs)

Annual Cash Out- 
flows per year

(Rs)

Project 
Duration

Net Cash Flows 
(Rs)

Melia
Dubia

35,000 6,00,000 40,000 5 years 3,15,000

Teak 90,000 1,72,24,800 40,000 25 years 1,61,134,800

The cost-benefit analysis of timber trees, specifically Melia Dubia and 
Teak, demonstrates the fi- nancial viability and profitability of investing in 
these tree species.

Melia Dubia

•	 Initial Investment: The project requires an initial investment of Rs 35,000 
to establish Melia Dubia plantations.

•	 Annual Cash Inflows: The projected cash inflows after harvesting in 5 years 
is Rs 6,00,000, showcasing the income potential from the sale of timber.

•	 Annual Cash Outflows: The yearly cash outflows for maintenance are Rs 
40,000, ensuring proper care and growth of the trees.

•	 Project Duration: The project has a duration of 5 years, allowing sufficient 
time for the trees to mature and generate cash flows.

•	 Net Cash Flows: The net cash flows over the project duration amount to Rs 
3,15,000, indicating a positive return on investment.

Teak

•	 Initial Investment: The Teak project requires an initial investment of Rs 
90,000 for establishing the plantations.

•	 Annual Cash Inflows: The projected cash inflows are an impressive Rs 
1,72,24,800 in 25 years, demonstrating the high-value market demand for 
Teak timber.

•	 Annual Cash Outflows: The yearly cash outflows for maintenance remain 
constant at Rs 40,000 throughout the 25-year project duration.

•	 Project Duration: The project spans over 25 years, allowing the Teak trees 
to grow and reach maturity for optimal timber production.
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•	 Net Cash Flows: The net cash flows over the project duration amount to 
a substantial Rs 1,61,134,800 indicating a highly profitable investment.
Both Melia Dubia and Teak present attractive investment opportunities 

with significant cash inflows and positive net cash flows. These projects offer a 
sustainable source of income through the sale of high-value timber. The long-
term nature of the projects ensures continued profitability and contributes to 
sustainable forestry practices.

5.3.4. Cost-Benefits Analysis of Fruit Tree

Table 3.5: Result of Cost Benefits Analysis of Fruit Tree

Tree
Type

Initial Invest-
ment (Rs)

Annual Cash In-
flows (Rs)

Annual Cash Out-
flows per year (Rs)

Project
Duration

Net	
Cash
Flows (Rs)

Coconut ₹46,000 6,30,000 After 
5
Years

₹36,000 5 years 4,04,000

Mango ₹30,000 2,53,000	After
5 Years

₹32,000 5 years 63,000

The cost-benefit analysis of Coconut and Mango trees reveals their 
economic viability as profitable investments.

Coconut

•	 Initial Investment: The project requires an initial investment of Rs 46,000 
to establish Co- conut plantations.

•	 Annual Cash Inflows: After 5 years, the project generates annual cash 
inflows of Rs 6,30,000 from the sale of coconuts.

•	 Annual Cash Outflows: The yearly cash outflows for maintenance amount 
to Rs 36,000, ensuring proper care and maintenance of the Coconut trees.

•	 Project Duration: The project has a duration of 5 years, allowing sufficient 
time for the Coconut trees to grow and yield coconuts.

•	 Net Cash Flows: The net cash flows over the project duration amount to Rs 
4,04,000, indicating a positive return on investment.

Mango

•	 Initial Investment: The Mango project requires an initial investment of Rs 
30,000 to establish Mango orchards.
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•	 Annual Cash Inflows: After 5 years, the project generates annual cash 
inflows of Rs 2,53,000 from the sale of Mangoes.

•	 Annual Cash Outflows: The yearly cash outflows for maintenance are Rs 
32,000, ensuring proper care and maintenance of the Mango trees.

•	 Project Duration: The project spans over 5 years, allowing the Mango trees 
to mature and produce high-quality Mangoes.

•	 Net Cash Flows: The net cash flows over the project duration amount to Rs 
63,000, indicat ing a positive return on investment.
Both Coconut and Mango projects present favorable investment 

opportunities, with positive net cash flows over the project duration. These 
projects contribute to agricultural diversification, in- come generation, and 
food security while utilizing sustainable farming practices.

5.3.5. Cost-Benefits Analysis of inter crop

Table 5.3.5: (A) Groundnut Cost-Benefit Analysis

Groundnut Cultivation Cost-Benefit Analysis
Initial Investment	 20,000
Cash Inflows	 35778
Cash Outflows	 2000

Project Duration	 4 months
Output	 35778
MSP	 3577
Profit	 13778
Benefits	 62.62%

Additionally, an intercrop that can be grown between the trees in these 
regions is:

Groundnut: Groundnut can be cultivated as an intercrop between the 
trees in the agroforestry sys- tem. It is a profitable crop that can provide 
additional income to farmers. Groundnut requires adequate sunlight and can 
thrive in the available spacing between the trees. Proper planning and man 
agement will ensure optimal utilization of space and resources.
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(iv) Cost-Benefits Analysis of Wheat and paddy

Table 5.3.5: ( B) Cost-Benefits Analysis of Wheat and paddy

Paddy Crop (₹) Wheat (₹)
Costs
Seed and Sowing ₹7,000 ₹5,000
Fertilizers and Pesticides ₹12,000 ₹8,000
Labor and Farm Operations ₹15,000 ₹10,000
Irrigation and Water Mgmt ₹8,000 ₹6,000
Miscellaneous Expenses ₹3,000 ₹2,000
Total Cost ₹45,000 ₹31,000
Revenues
Yield 3617.5 Kg 3857 Kg
Market Price per kg ₹20 ₹21
Total Revenue ₹ 72350 ₹81000
Net Profit ₹27,350 ₹50,000

Cost Analysis for Paddy: The cost of cultivating paddy includes expenses 
for seeds, fertilizers, labor, irrigation, and miscellaneous items, totaling ₹45,000. 
These costs are crucial for preparing the land, ensuring proper growth, and 
maintaining the crop through its growth stages.

Revenue Generation for Paddy: The revenue generated from paddy is 
₹72,350. This revenue is obtained by multiplying the yield (3617.5 kg) with 
the market price per kg (₹20). The revenue serves as the financial return from 
the paddy crop, compensating for the initial investment.

Net Profit for Paddy: The net profit for paddy is ₹27,350, calculated by 
subtracting the total cost from the total revenue. This net profit represents the 
financial gain after considering both the expenses and revenue generated from 
the paddy cultivation.

Cost Analysis for Wheat: The cost of cultivating wheat involves 
expenditures on seeds, fertilizers, labor, irrigation, and miscellaneous items, 
amounting to ₹31,000. These costs are essential for soil preparation, seed 
sowing, nurturing the crop, and ensuring its healthy growth.

Revenue Generation for Wheat: The revenue generated from wheat is 
₹81,000, calculated by multiplying the yield (3857 kg) with the market price 
per kg (₹21). This revenue represents the financial return from the wheat crop, 
offsetting the initial investment made in its cultivation.
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Net Profit for Wheat: The net profit for wheat is ₹50,000, obtained 
by subtracting the total cost from the total revenue. This net profit signifies 
the financial gain or loss realized after accounting for both the expenses and 
revenue generated from wheat cultivation.

5.3.6. Role of Voluntary Carbon Market	  

Table 5.3.6: Represents The Carbon Sequestration Potential of Each Tree

Tree Type GHG Sequestration 
per hectare (metric tons 
CO2e) for five years 

 Price $ Amount $

Mango 28.62 8 - 12 228.97 – 343.44
Coconut 13.63834 8 - 12 109.04 – 163.56
Teak 227.9845048 8 - 12 1823.87 - 2735.81

Melia Dubia 24.04613664 8 - 12 192.36 – 288.48

By engaging in agroforestry practices, farmers have the opportunity 
to generate carbon credits that can be sold in the voluntary carbon market, 
providing an additional source of income. The carbon credits represent the 
amount of carbon dioxide sequestered and stored by the trees on their land.

The five-year GHG sequestration values mentioned in table 5 serve as 
a persuasive tool to encourage farmers to adopt agroforestry practices and 
highlight the potential for earning additional income through the carbon 
market. Here's a supportive statement for that:

The inclusion of the five-year GHG sequestration values in the table aims 
to showcase the long- term benefits of agroforestry practices for farmers. By 
emphasizing the substantial carbon sequestration potential of tree species like 
Melia Dubia, Mango, Coconut, and Teak over a five-year period, it aims to 
persuade farmers to consider integrating these species into their farming systems.

Agroforestry practices not only provide environmental benefits but also 
open up opportunities for farmers to participate in the carbon market and 
earn additional income. Through carbon offset pro- grams and carbon trading 
mechanisms, farmers can monetize the sequestered carbon by selling carbon 
credits. The estimated income range presented in the table demonstrates the 
potential financial benefits that farmers can derive from their agroforestry 
efforts.
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5.3.7. Interlinkage of Agro-Forestry with the SDGs

By addressing these SDGs, agroforestry projects contribute to the global agenda 
of creating a more sustainable and equitable world. They offer integrated 
solutions that promote environmental, social, and economic well-being while 
supporting the needs of current and future generation.

Table 5.3.7: Interlinkage of Agro-Forestry with The UN-SDGS

SDG Impact 
Indicator

SDG Target Description Guidance, Calculation Meth-
od, and Targets

Source of Data

SDG 2 Increase 
agricultural 
produc-
tivity and 
income of 
small- scale
farmers

End hunger, 
achieve food 
security and 
improved 
nutrition, 
and promote 
sustainable
agriculture

Adoption of 
agro- forestry 
practices 
leading to in- 
creased crop 
yields and addi-
tional income 
for farmers

Conduct baseline assess-
ment of crop yields and 
income levels. Compared 
with traditional practices
Target: 20% increase 
in crop yields and 30% 
increase in in- come for 
small-scale farmers

Survey data 
from small- scale 
farmers in the 
respective villages

SDG 3 Improved 
access to 
nutritious 
food and 
diverse
diets

Ensure 
healthy lives 
and promote 
well-being 
for all at all 
ages

Agroforestry 
pro- motes 
access to nutri-
tious foods and 
diverse diets

Monitor availability and 
consumption of nutritious 
foods and diverse diets.
Target: Increased access to 
di- verse diets and reduced 
mal- nutrition

Survey data from 
house- holds

SDG 6 Reduced 
soil erosion 
and 
improved 
water 
quality

Ensure avail-
ability and 
sustain- able 
management 
of water and 
sanitation
for all

Agroforestry 
reduces soil 
erosion and 
improves water 
quality

Monitor soil erosion 
rates and water quality 
indicators.
Target: Reduction in soil 
erosion and improvement 
in water quality

Monitoring data 
from water quali-
ty assessments and 
erosion studies

SDG 7 Promotion 
of renew-
able energy 
sources

Ensure access 
to affordable, 
re- liable, 
sustainable, 
and modern 
energy for
all

Agroforestry 
pro- vides 
biomass for re-
newable energy 
sources

Monitor the use of bio-
mass for energy.
Target: Increased adoption 
of renewable energy sources

Survey data and 
energy consump-
tion assessments

SDG 13 Carbon 
sequestra-
tion and 
climate 
resilience

Take urgent 
action to
combat cli- 
mate change 
and its 
impacts

Agroforestry se- 
questers carbon 
dioxide and en-
hances climate 
resilience

Calculate carbon seques-
tration rates and assess 
climate resilience. 
Target: Increased carbon 
sequestration and en-
hanced climate resilience

Carbon assess-
ment studies and 
climate resilience 
evaluations
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SDG Impact 
Indicator

SDG Target Description Guidance, Calculation Meth-
od, and Targets

Source of Data

SDG 15 Conserva-
tion and 
resto-
ration of 
terrestrial 
ecosystems

Protect, 
restore, and 
promote sus-
tainable use 
of terrestrial 
ecosystems, 
sustainably 
manage for-
ests, combat 
desertifica-
tion, halt and 
reverse land 
degradation, 
halt biodiver-
sity loss

Agroforestry 
contributes to 
the conser-
vation and 
restoration 
of terrestrial 
ecosystems

Monitor forest cover, 
biodiversity indicators, and 
land degradation rates. 
Target: Increased forest 
cover and biodiversity 
conservation

Remote sensing 
data, biodiversity 
assessments, and 
land cover studies

SDG 17 Collabo-
ration and 
partner-
ships for 
sustainable 
develop-
ment

Strengthen 
the means of 
implemen-
tation and 
revitalize the 
global part-
nership for 
sustainable 
development

Agroforestry 
projects require 
collaboration 
and partner-
ships among 
stakeholders

Assess collaboration and 
partnership established 
Target: Increased collab-
oration for sustainable 
development.

Stakeholders 
Interviews and 
project report

Source: Survey (22-23)

By presenting the economic incentive of participating in the carbon 
market, the table aims to motivate farmers to adopt agroforestry practices, 
diversify their income streams, and contribute to cli- mate change mitigation 
efforts. It highlights the win-win scenario where farmers can enhance their 
sustainable agricultural practices, improve their income, and make a positive 
impact on the environment.

Ultimately, the intention is to encourage and empower farmers to 
embrace agroforestry as a profit- able and sustainable land-use strategy while 
emphasizing the role they can play in addressing cli- mate change through 
GHG sequestration and carbon market participation.

6.	 RESULT & DISCUSSION

The study surveyed 14 small farmers from five different districts of Gujarat, 
India to assess the socio-economic impact of agroforestry on their livelihood. 
The average age of the respondents was 46 years, and 68% were male. Most of 
the respondents (78%) had education up to the secondary level. The majority 
of respondents (62%) were involved in agricultural activities as their primary 
occupation.
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Around 52% of the respondents were practicing agroforestry on their 
land, with the most common crops being mango, guava, Teak, Bamboo, and 
lemon. The primary benefit of agroforestry reported by the respondents was 
an increase in soil fertility, followed by an increase in crop yield. However, 
the major challenge faced by farmers in practicing agroforestry was the lack 
of technical knowledge and skills, followed by the unavailability of quality 
planting material.

The study found that income per hectare from agroforestry practices 
increased by 48% in the first year and continued to increase in subsequent 
years. The primary sources of income for farmers practicing agroforestry were 
the sale of fruits, followed by the sale of timber.

The study also found that government policies and institutional support 
played a crucial role in promoting agroforestry practices among farmers. 
Farmers who received training and support from government and non-
governmental organizations reported higher income and better livelihood 
opportunities.

6.	 QUESTIONNAIRE OUTPUT

The questionnaire consists of six sections that aim to collect socio-demographic 
information, agro- forestry practices, land use and management, access to 
resources, policy and institutional support, and future plans and expectations. 
The questionnaire used to gather primary data from small farmers in the 
Gandhinagar, Sabarkantha, Mahesana, Amreli, Veraval, and Kheda districts of 
Gujarat.

The results of the questionnaire were analyzed using descriptive statistics 
such as in pie chart and table. The data presented in tables and pie-charts to 
provide a clear understanding of the findings.

The study aims to provide insights into the socio-economic assessment of 
agroforestry on small farmers in Gujarat. The findings helped to identify the 
benefits, challenges, and opportunities associated with agroforestry and provide 
policymakers with evidence-based recommendations to support sustainable 
agriculture practices in the region.

•	 Most of the respondents had an education level up to secondary (42%) 
and were engaged in farming as their primary occupation (58%).

•	 Majority of the respondents were male (60%) and aged between 30-
50 years (40%).
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Figure 2: Demographics Representation Of Participants

•	 Around 55% of the respondents were practicing agroforestry on their 
land, with mango, Melia Dubia, Coconut and teak being the most 
commonly grown crops.

•	 The major benefits of agroforestry reported by the respondents were 
increased crop yield (80%) and improved soil fertility (60%).

•	 The major challenges faced by the farmers in practicing agroforestry 
were lack of knowledge and technical expertise (45%) and high initial 
investment cost (30%).
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•	 Majority of the respondents reported that agroforestry had a positive 
impact on their income and livelihood (70%).

•	 The size of landholding ranged from 1-5 Hectares (45%) and most of 
the respondents reported using organic fertilizers (55%).

•	 Around 50% of the respondents had access to credit, while 65% had 
access to extension services and 70% had access to markets

•	 Almost 70% of the respondents were aware of government policies 
supporting agroforestry in their area, but only 30% had received 
training or support from government or non-governmental 
organizations.

•	 Majority of the respondents planned to continue practicing 
agroforestry in the future (85%) and expected to see increased income 
and improved soil fertility.

The socio-economic assessment of agroforestry practices on small farmers 
reveals significant positive impacts on both the social and economic aspects of 
their livelihoods.

6.1.	 Economic Assessment Results

Melia Dubia, with an initial investment of ₹35,000, offers promising economic 
prospects for small farmers. After a project duration of 5 years, the annual cash 
inflows amount to ₹6,00,000, while the annual cash outflows are ₹40,000. 
The net cash flows at the end of the project reach ₹3,15,000. This economic 
assessment showcases the potential financial benefits of cultivating Melia Dubia. 
With a relatively low initial investment, farmers generate substantial income from 
this agroforestry practice. The positive net cash flows indicate the profitability 
and economic viability of Melia Dubia, making it an attractive option for small 
farmers seeking to improve their economic well-being and financial stability.

Coconut cultivation presents a lucrative economic opportunity for small 
farmers. With an initial investment of ₹46,000, farmers expect significant 
returns. After a project duration of 5 years, the annual cash inflows amount to 
₹6,30,000. The annual cash outflows, on the other hand, are ₹36,000. At the 
end of the project, the net cash flows reach ₹4,04,000. These results highlight 
the financial viability of coconut cultivation as an agroforestry practice. With 
relatively low annual cash outflows and substantial cash inflows, coconut 
farming offers a profitable venture for small farmers, contributing to their 
economic stability and improved livelihoods.
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Mango cultivation presents a promising economic opportunity for small 
farmers. With an initial investment of ₹30,000, farmers can expect substantial 
returns. After a project duration of 5 years, the annual cash inflows amount to 
₹2,53,000. The annual cash outflows, on the other hand, are ₹32,000. At the 
end of the project, the net cash flows reach ₹63,000. 

These results demonstrate the financial viability of mango cultivation 
as an agroforestry practice. Despite relatively lower cash inflows compared 
to other tree types, mango farming still offers a profitable venture for small 
farmers, contributing to their economic well-being and providing a sustainable 
source of income.

Teak cultivation presents a highly lucrative economic opportunity for 
small farmers. Despite a higher initial investment of ₹90,000, the long-term 
returns are substantial. After a project duration of 11 years, the annual cash 
inflows reach an impressive ₹1,72,24,800. The annual cash outflows are 
comparatively low at ₹40,000. The net cash flows at the end of the project 
amount to an impressive ₹1,61,134,800. These results demonstrate the 
significant economic potential of teak farming as an agroforestry practice. 
Small farmers who choose to cultivate teak can expect substantial financial 
gains, contributing to their overall socio-economic well-being and providing 
long-term sustainable.

Among the different agroforestry options, Teak stands out as the most 
financially rewarding for small farmers. Despite a higher initial investment of 
₹90,000, the annual cash inflows of

₹1,72,24,800 after 25 years and net cash flows of ₹1,61,134,800 highlight 
its profitability. Melia Dubia offers a good return with ₹3,15,000 net cash 
flows after 5 years. Coconut shows moderate returns with ₹4,04,000 net cash 
flows, while Mango has the lowest net cash flows of ₹63,000. Farmers should 
consider these economic assessments when selecting agroforestry options, with 
Teak presenting the highest financial potential.

6.2.	 Socio-economic Impact Assessment

1.	 Improved Livelihoods: Agroforestry practices offer diversified income 
sources for small farmers, reducing their dependence on a single crop. The 
cultivation of tree species provides additional income through the sale of 
timber, fruits, and other by-products.

2.	 Enhanced Food Security: Agroforestry systems contribute to improved 
food security by di- versifying agricultural production. The integration 
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of fruit trees, such as Coconut and Mango, ensures a more diverse and 
nutritious diet for farmers and their communities.

3.	 Environmental Conservation: Agroforestry practices promote 
environmental conservation by mitigating soil erosion, improving 
water quality, and preserving biodiversity. The integration of trees with 
agricultural crops creates habitats for wildlife and contributes to sustainable 
land use practices.

4.	 Climate Resilience: Agroforestry plays a crucial role in building climate 
resilience. By sequestering carbon dioxide and reducing greenhouse gas 
emissions, agroforestry practices help mitigate climate change and protect 
small farmers from the impacts of extreme weather events.

5.	 Community Engagement and Collaboration: Agroforestry projects foster 
partnerships and collaboration among small farmers, local communities, 
NGOs, and government agencies. This promotes knowledge sharing, 
capacity building, and the exchange of resources and expertise, leading to 
sustainable development outcomes.
The socio-economic assessment demonstrates that agroforestry practices 

have the potential to improve the livelihoods of small farmers by providing 
economic opportunities, enhancing food security, conserving the environment, 
and building climate resilience. These findings provide strong evidence for 
farmers to consider adopting agroforestry practices and reap the multiple 
benefits they offer.

6.3.	 Discussion & General View of the Study

The results of this study suggest that agroforestry has the potential to 
significantly increase the income and livelihood opportunities of small farmers 
in Gujarat. The study found that income per hectare increased by almost 50% 
in the first year of practicing agroforestry, which is a significant improvement. 
Moreover, the income continued to increase in subsequent years, indicating 
the long- term sustainability of agroforestry practices.

The study also highlights the importance of government policies and 
institutional support in promoting agroforestry practices among farmers. Access 
to technical knowledge, quality planting ma terial, and financial support can 
significantly improve the adoption of agroforestry practices among farmers.

Overall, the study suggests that agroforestry can be an effective strategy 
for sustainable agricultural development and poverty alleviation in rural 
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areas. It is recommended that policymakers and development agencies focus 
on promoting and supporting agroforestry practices among small farmers to 
achieve these goals.

In addition to the above result and discussion, it noted that the benefits of 
agroforestry go beyond just financial gains. Agroforestry practices contributed 
to soil health and fertility, biodiversity conservation, carbon sequestration, and 
other ecosystem services. These benefits have long-term positive impacts on 
both the environment and the livelihoods of farmers.

Furthermore, the challenges faced by farmers in practicing agroforestry 
can be addressed through the implementation of appropriate policies and 
institutional support. This can include providing access to credit and extension 
services, establishing markets for agroforestry products, and offering training 
and education programs to support the adoption and maintenance of 
agroforestry practices.

7.	 CURRENT SCENARIO & FUTURE SCOPE

7.1.	 Interventions & Government Policies

There are several existing government policies in India that support agroforestry 
practices, including:

(i)	 National Agroforestry Policy (2014): This policy recognizes the 
importance of agroforestry for enhancing agricultural productivity, 
mitigating climate change, and conserving natural resources. It aims 
to promote agroforestry as a mainstream land use system in India and 
provides guidelines for developing agroforestry systems on different 
types of lands.

(ii)	 National Mission for Sustainable Agriculture (NMSA): This 
mission aims to promote sustainable agriculture practices, including 
agroforestry, to enhance the productivity and resil ience of Indian 
agriculture. It provides financial and technical support to farmers for 
adopt ing agroforestry practices.

(iii)	 Mahatma Gandhi National Rural Employment Guarantee Act 
(MGNREGA): This act pro- vides a legal guarantee for 100 days 
of wage employment in a financial year to rural house- holds whose 
adult members volunteer to do unskilled manual work. MGNREGA 
has provisions for the creation of productive rural assets, including 
agroforestry, to enhance rural livelihoods and ecological sustainability.
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(iv)	 National Bamboo Mission (NBM): This mission aims to promote 
the cultivation of bamboo, which is an important component of 
agroforestry systems. It provides financial and technical support for 
bamboo cultivation, harvesting, processing, and marketing.

(v)	 Pradhan Mantri Fasal Bima Yojana (PMFBY) This scheme provides 
insurance coverage and financial support to farmers in case of crop 
failure or damage due to natural calamities, including drought and 
floods. It encourages the adoption of agroforestry practices as a risk- 
mitigation strategy for crop failure.

(vi)	 These policies and schemes provide a supportive framework for 
promoting agroforestry practices in India and can be leveraged to 
enhance the adoption and scaling up of agroforestry by small farmers.

7.2.	 General Acceptability by the Planner

The general acceptability of the study by the planner, Creduce, is quite 
positive. The company recognizes the importance of agroforestry in promoting 
sustainable agriculture and reducing the adverse effects of climate change. The 
study provides valuable insights into the socio-economic benefits of agroforestry 
on small farmers in selected districts of Gujarat.

The company acknowledges the relevance of the research findings in 
improving the livelihoods of small farmers, enhancing food security, and 
promoting environmental sustainability. The study highlights the positive 
impact of agroforestry practices on soil health, water retention, and carbon 
sequestration. These benefits align with the company's core values and 
objectives, which prioritize sustainable agriculture and environmental 
conservation.

The company also appreciates the inclusion of policy analysis in the study, 
which provides a comprehensive understanding of the existing government 
policies relevant to agroforestry. The study's recommendations for policy 
improvements align with the company's advocacy for sustainable agriculture 
and environmental conservation.

Overall, the study's general acceptability by the planner, Creduce, 
highlights its relevance and importance in promoting sustainable agriculture, 
environmental conservation, and rural development. The findings and 
recommendations of the study have the potential to inform policy decisions, 
guide interventions, and contribute to the achievement of sustainable 
development goals.
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Furthermore, the study also provided valuable information for the 
company to develop better strategies and programs for promoting sustainable 
agroforestry practices among small farmers. It can also help the company to 
improve its engagement with local communities and enhance its reputation as 
a socially responsible organization.

7.3.	 Challenges

In general, the challenges faced in implementing agroforestry practices for 
small farmers vary depending on the location and context. However, some 
common challenges that have been identified on the ground include:

(i)	 Lack of knowledge and awareness about agroforestry practices
(ii)	 Conflicting priorities and goals of different stakeholders involved in 

agroforestry
(iii)	 Limited access to technical and financial resources
(iv)	 Inadequate land tenure security and land use policies (add moisture 

or fertility)
(v)	 Limited market opportunities and inadequate pricing mechanisms 

for agroforestry products
(vi)	 Climate change and variability affecting agroforestry production 

systems
Addressing these challenges requires a holistic approach involving the 

participation of multiple stakeholders, including small farmers, government 
agencies, research institutions, civil society organizations, and the private 
sector. Policies and initiatives that promote agroforestry practices, provide 
technical assistance, and improve market access and pricing mechanisms can 
help overcome these challenges.

8.	 CONCLUSION & RECOMMENDATION

8.1.	 Conclusion

In conclusion, this study aimed to assess the socio-economic impact of 
agroforestry practices on small farmers in selected districts in Gujarat. The 
findings of the study revealed that agro- forestry practices have a significant 
positive impact on the income and livelihood of small farmers. The income 
generated through agroforestry practices has helped farmers to improve their 
living conditions and enhance their social status. Additionally, agroforestry 
practices have helped in the conservation of the environment and biodiversity.



290	 Aman Shahi and S.P. Singh

The study also revealed that there are existing government policies 
and programs that support agroforestry practices. However, there are still 
several challenges that small farmers face, such as lack of awareness, technical 
knowledge, and financial resources. To overcome these challenges, there is a 
need for the government and other stakeholders to develop and implement 
appropriate policies, programs, and initiatives that can support small farmers 
in adopting and sustaining agroforestry practices.

Overall, this study has demonstrated the potential of agroforestry practices 
in improving the socio-economic conditions of small farmers and promoting 
environmental sustainability. It is recommended that further research should 
be conducted to assess the long-term impact of agroforestry practices on small 
farmers and the environment.

8.2.	 Recommendation

Based on the findings of this study, the following recommendations can be 
made:

1.	 The promotion of agroforestry practices should be encouraged among 
farmers as a means to enhance their income and mitigate climate 
change and it will also increase the Tree outside forest cover.

2.	 There should be a need to provide training and extension services to 
farmers to raise awareness about the benefits of agroforestry practices.

3.	 There should be one methodology developed by the company to 
provide carbon credit benefits to help and support farmers to get 
additional income.

4.	 The government should develop supportive policies and programs to 
promote the adoption of agroforestry practices among farmers.

5.	 More research should be conducted to determine the long-term 
impacts of agroforestry practices on soil quality, biodiversity, and 
carbon sequestration.

6.	 There should be a need for collaboration between researchers, 
government agencies, and NGOs to support the development and 
implementation of sustainable land use practices.

7.	 There should be a need to assess the socioeconomic and cultural 
factors that influence the adoption of agroforestry practices among 
farmers.
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By implementing these recommendations, it is expected that the adoption 
of agroforestry practices will increase, leading to better livelihoods for farmers 
and a reduction in greenhouse gas emissions. and, the development of a 
methodology by the company to provide carbon credit benefits will serve as a 
further incentive for farmers to adopt agroforestry practices.
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