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ABSTRACT

Sustainable agricultural development has emerged as a critical
approach to addressing the interconnected challenges of food
security, environmental degradation, climate change, and socio-
economic inequality. This systematic review explored the
conceptual foundations, key practices, and contemporary trends
associated with sustainable agricultural development. The study
synthesizes existing literature to explore the role of sustainable
farming practices, technological innovations, policy interventions,
and community participation in promoting resilient agricultural
systems. The review emphasizes the need for interdisciplinary
research, inclusive governance and innovative strategies to achieve
sustainable and resilient agricultural systems. In this article, a
systematic review of sustainable agricultural development was

discussed.
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INTRODUCTION

Agriculture has historically been the foundation of human civilization, providing food security,
livelihoods, and economic development for societies across the world. However, rapid population
growth, climate change, environmental degradation, depletion of natural resources, and increasing
pressure on agricultural ecosystems have created significant challenges for the sustainability of
modern agricultural systems. Conventional agricultural practices, while contributing to increased
productivity, have also resulted in problems such as soil degradation, excessive use of chemical
inputs, biodiversity loss, water scarcity, and ecological imbalance. These challenges have highlighted
the need for a transition towards sustainable agricultural development. Sustainable agricultural
development represents an integrated approach that seeks to balance agricultural productivity,
environmental conservation, economic viability, and social equity. It focuses on meeting present
food and livelihood requirements without compromising the ability of future generations to satisfy
their needs. Sustainable agriculture promotes practices such as organic farming, conservation
agriculture, efficient water management, agroecological approaches, crop diversification, and the
responsible use of natural resources. It also emphasizes the empowerment of farming communities
through access to technology, knowledge, markets, and supportive policies. In the context of global
agricultural transformation, sustainability has become a central concern for researchers,
policymakers, and development organizations. The concept is closely associated with achieving
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long-term food security, reducing rural poverty, improving resilience against climate-related risks,
and maintaining ecological balance. The integration of scientific innovations, indigenous knowledge
systems, and participatory approaches has further expanded the scope of sustainable agricultural
development. A systematic review of sustainable agricultural development is important for
understanding the evolution of research, identifying major themes, evaluating existing approaches,
and highlighting gaps in current knowledge. By analysing previous studies, this review aims to
provide a comprehensive understanding of sustainable agricultural practices, their socio-economic
and environmental implications, and the emerging strategies required for building resilient
agricultural systems. The objective of the study is to systematically review on sustainable agricultural
development.

SUSTAINABLE AGRICULTURAL DEVELOPMENT- A SYSTEMATIC REVIEW

Maity, S., Sahoo, S. & Govind, A. (2025). Agriculture is very important to India's rural economy;
thus, it's important to find out how changes in the environment and climate affect the lives of rice
farmers. This study utilized the Evaluation based on Distance from Average Solution (EDAS) model
for a multi-criteria decision analysis approach to calculate a Livelihood Vulnerability Index (LVI)
and an IPCC-based L VI, indicating the adaptive capacity, exposure, and sensitivity of rice producers.
In 2023, data were gathered from 1814 rice growers in eight districts of West Bengal. In 2023, field
surveys were done on 1814 rice farmers in eight districts of West Bengal. The LVI values were
between 0.17 and 0.93, and the model classification accuracy (ROC-AUC) was 0.89. The LVI-AC
values were between 0.02 and 0.97, the LVI-E and LVI-S values were between 0.00 and 1.00, and
the LVI-IPCC values were between —0.48 and 0.54. The ROC-AUC accuracy was 0.86. The adaptive
capacity (LVI-AC) index went from 0.02 to 0.97, while the exposure/sensitivity (LVIE/S) index went
from 0.00 to 1.00. The composite LVI-IPCC had a range of —0.48 to 0.54 (ROCAUC=0.86). At the
district level, Birbhum and Murshidabad were the most at risk, whereas Purba and Paschim
Bardhaman were not as at risk (for example, almost half of Murshidabad's territory was significantly
at risk, but less than 10% of Purba Bardhaman's area was). Jhargram and Paschim Bardhaman had
the lowest adaptive capacity, which means they had fewer resources to adjust. Purba Bardhaman, on
the other hand, was the most vulnerable to climate risk. On the other hand, Bankura had very little
exposure susceptibility. People in Bankura and Jhargram were the most aware of climate risks. The
LVI-IPCC study found that Birbhum is very likely to be affected by climate change. The combined
LVI-IPCC metric picked out Birbhum as especially sensitive to the effects of climate change. This
study identifies livelihood vulnerabilities, thereby guiding interventions that facilitate poverty
alleviation and food security (SDGs 1-3), while also fostering sustainable economic growth (SDG 8)
and climate resilience (SDG 13). The concept offers a pragmatic instrument for policymakers to
focus adaptation initiatives and improve climate-resilient agricultural practices within at-risk areas.

Mallick, S.H. & Singh, A.K. (2025). This paper explores the intriguing relationship between
topography and socioeconomic development in the Purba Bardhaman area of West Bengal. Based on
secondary data collection and qualitative observation, it highlights the impact of spatial variations in
physical geography on developmental outcomes, such as irrigation infrastructure, soil fertility for
agriculture, and settlement patterns. A model comprising 110 administrative units was utilized to
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assess inequities in housing, education, healthcare access, and irrigation sources. The results indicate
that despite the prevalence of canal irrigation and pucca housing in various geographical areas, a
significant disparity persists in health services and the development of secondary-level skills. The
analysis underscores the discrepancy in the growth rates of infrastructure systems and the significant
influence of location on local developmental trends. The study may provide a spatial analysis at the
district level, hence enhancing understanding of spatially oriented planning and resource access
equity in semi-urban and rural India.

Kumar, R.K. et al. (2024). Agricultural biotechnology has changed the way farmers in India work,
making them far more productive, sustainable, and financially stable. We look at important changes here
and how they affect crop production, resistance to pests and diseases, climate resilience, and
environmental sustainability. Some of these new ideas are genetically modified (GM) crops, gene editing
tools, and biofertilizers. especially the acceptability of genetically modified crops. But as several case
studies from different places show, cotton has resulted in big improvements in productivity, less use of
pesticides, and higher revenues for farmers. With CRISPR and other gene editing tools, scientists can
make very specific changes to genes that could make crops stronger and better. Biofertilizers and
biopesticides help farmers use fewer chemicals and make the soil healthier, which is better for the
environment. Biotechnology has clear socioeconomic benefits, such as making farmers more profitable,
creating jobs in the biotech industry, and improving rural communities through better infrastructure and
community-based programs. There are still problems to solve, such as public opinion, legal barriers, and
the need for extensive training and capacity building. To make the most of agricultural biotechnology, we
need to talk about these problems openly, update the rules, and keep putting money into research and
development. Biotechnology has had a huge impact on Indian agriculture, which shows how important it
is to include it in eco-friendly, long-term farming methods to protect the environment, grow the economy,
and make sure everyone has enough food. Advancements in biotechnology in India could increase crop
yields, minimize the effects of climate change, and improve the lives of people living in rural areas. All
of these things will eventually aid the agricultural business as a whole.

Sarkar, P. (2023). In West Bengal's Kaliyaganj C.D. Block, the crops grew in three different seasons.
The current study concentrated on seven principal crops cultivated in the study area: aman rice, boro rice,
jute, maize, wheat, mustard, and lentil. We did the research during the 2019 and 2020 growing seasons.
The study aimed to determine the impact of chemical, organic, and pesticide fertilizers on the yield and
productivity of diverse crops. We utilized regression analysis and correlation to see how three middle
inputs—pesticide, organic fertilizer, and chemical fertilizer—affected how well crops grew. The data
ultimately demonstrated the impact of insect infestations on crops and a definitive association between
agricultural output and the application of fertilizers and pesticides.

Wang, Z et al. (2022). One of the most important parts of the UN Sustainable Development Goals is
sustainable agriculture. The findings indicated that the level of sustainable agricultural development
in Jiangsu Province is rising, and the disparities in development among prefecture-level cities are
diminishing. But the main things that stop agriculture from growing sustainably are the low
production values in agriculture, forestry, animal husbandry, and fishing services, as well as farmers'
low per capita disposable income and other problems.
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Balo, S., & Mahata, D. (2022). They looked into how the needs of food security, population expansion,
biofuels, climate change adaptation, agricultural resources, oil prices, and food prices all come together to
make "Climate Smart Agriculture” (CSA). This study examines the concepts and theories that underpin
community-based agriculture under the World Bank framework. It says that the CSA works inside a
politically neutral framework and that its major goal is output. Even while it encourages a more
successful multidisciplinary approach to farming, it does so within a politically neutral framework. By
taking politics out of the global food system, it lowers power, inequality, and access barriers while
supporting the goals of current policy.

Karmakar R. and Behera B. (2022). The significant regional disparities in the accessibility of medical
treatment in West Bengal. This study seeks to evaluate spatial disparities in access to public healthcare
services in rural West Bengal. We chose two community development (CD) blocks from the Uttar
Dinajpur district as case studies: Kaliaganj and Goalpokhar-1. These blocks are in different parts of the
country. This shows how different it is for people in cities and towns to get health care right now. Many
people have said that where you live is a big reason why people in West Bengal have trouble getting
healthcare.

Rukhsana (2021). She did a study that defines agricultural diversity as the change from one crop being
the most common in an area to several crops being grown to meet the expanding demand for those
products. This study investigates the district and sample block levels of agricultural diversification in the
eastern Indian state of West Bengal. Modern storage and processing facilities, insurance coverage,
professional assistance, and a high-quality input supply that reduces production risk are all things that can
help increase crop diversity. The study's findings indicate that West Bengal's agricultural industry is
progressively evolving to produce higher-value goods.

Livsey, J. (2021). Farm management strategies have successfully boosted the amount of food available to
satisfy the needs of the rising global population. He discovered that the resources essential to the
agriculture sector are facing escalating pressure. In general, the findings of this thesis show that we need
to think about other ways to meet our current needs, as doing so could have bad effects in the long run.

Bhattacharya, G. (2021). He explored the enduring fascination of social scientists, especially
geographers, with population studies. For a long time, classical human geographers have looked at how
populations grow in geography. Uttar Dinajpur brings together people from different castes, cultures, and
religions. Different religious groups have different notions about what fecundity means. There isn't a
certain number of kids that you should have. Of course, following independence, the rate of growth shot
up. After understanding in the 1990s that there was an overpopulation problem, people in the district and
several governments took initiatives to cut down population growth. The district still has a long way to go
before it reaches its goal population.

Pagliarion, E., et al. (2020). A common top-down approach in global agriculture was one of the most
important parts of the Green Revolution. Farmers' freedom, inventiveness, and responsibility have been
curtailed by the constant flow of chemicals, equipment, advice, money, and information from outside sources.
For agro-ecological production to happen, farmers must be involved in the agricultural knowledge and
innovation system and manage resources in a direct and ecological way. Using ethnographic approaches like
in-depth interviews and direct observation, our work may help us better understand how participatory research
may help sustainable agriculture and what makes participation beneficial.
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Ndor, E. et al. (2020). The agriculture business was one of the main reasons why Nigeria's economy
grew in the past. Sustainable agriculture has become a method for solving all of these issues. This
study will elucidate the concepts of sustainable agriculture, economic growth, and the impact of
sustainable agricultural development on economic growth, highlighting their ramifications for the
healthcare system and their influence on community and social life in Nigeria.

Arus, P. (2020). The main problem for agriculture in the twenty-first century is to feed a growing
population while following sustainability guidelines and taking into account the effects of climate
change. These issues are inherently complex, require a range of coordinated actions, and ultimately
depend on advancements in science and technology in order to make better use of the limited
resources, boost crop yields and food quality to feed the world, and improve the use of available
resources. The investigation also looked at the expenses of inputs and outputs to figure out how
much money the crops made. The data ultimately illustrated the impact of insect infestations on crops
and established a definitive association between agricultural output and the application of fertilizers
and pesticides.

Neogi, S. (2020). Farmers use irrigation in places where seasonal rain isn't enough to grow crops.
The monsoon land gets rain at certain times of the year; thus, farmers need to use a canal, tank, or
well to water their crops. Rain falls in India at certain times of the year, and it doesn't always fall
evenly. India has the most territory that is watered. We see a lot of crops growing in locations with a
lot of irrigation and not so many crops growing in areas with less irrigation. This article is about the
current situation of irrigation and cropping patterns in the Uttar Dinajpur district of West Bengal,
India, on a block-by-block basis. We used a number of different approaches and tools, such as
Pearson's product moment correlation coefficient and regression line. The conclusion is that there is a
good connection between two things in the districts. Groundwater is the main source of irrigation;
however, the area also uses other sources to increase the number of crops grown. Some blocks have
good irrigation systems, but they're not good enough.

Siebrecht, N. (2020). There are a lot of papers and studies on sustainable farming. Many
publications talk about how important sustainable agriculture is and look at different ways to achieve
this goal. Studies also wonder if agriculture can last over time. There are several problems that make
it hard or slow down implementation, which is dubbed the "implementation gap.” These problems
include theoretical, methodological, personal, and practical challenges. This study examines possible
challenges that hinder the practical implementation of sustainable agriculture. To get around the
problems and make implementation better, several ideas and actions are needed. The goal of this
study is to show how to get rid of or reduce obstacles and how to close the implementation gap.
Sadly, the many different kinds of problems and how hard they are to solve mean that there aren't
any quick and easy fixes. A more comprehensive strategy that considers all aspects and players is
necessary. Some of the things that can be done are institutionalization, assessment and system
development, education and capacity building, and social and political support. To put the thoughts
and recommendations into action and make them work better, people from different fields need to
work together and across disciplines.
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Virat, K.O. et al. (2019). The study's goal was to find out how social and economic sustainability
affects people's lives in rural areas in north-eastern India. The results showed that the overall input
self-sufficiency ratio went up from 0.29 to 0.53, which is almost twice as much. The farming system
IS more sustainable and the cropping mix is more diverse when the index score is lower.

Sarkar, G. (2019). The notion that "globalization" signifies international integration (I1I).
Globalization can greatly increase the importance of agriculture as a way for low-income people to
make money by letting it develop much faster than domestic consumption. This study investigates
the effects of globalization on agriculture in the Uttar Dinajpur district. We used an MS Excel sheet
to do a statistical analysis of the data and ArcGIS software (version 10.3.1) to make the maps. This
article utilizes secondary data to analyze the impact of globalization on agricultural growth rates,
enhanced cultivated areas, and expanded irrigated regions from 1981 to 2016.

Dey, C.K. & Mistri, T. (2018). India has a lot of land that can be farmed, so agriculture is a highly
important part of the economy. It makes up one-third of the country's Gross Domestic Production (GDP),
and an average of 58% of the population works in agriculture or related fields. So, farming is a big part of
India's economy. After Independence, technical advances helped commodity-oriented programs boost
production by three times. These improvements to infrastructure have greatly enhanced farm production
and changed the way people work and make things around the world. If not, this technology that uses a
lot of money, pesticides, and chemical fertilizer has a bad effect on the natural flow of resources
(degradation) and rural society. Even while agricultural development isn't the same everywhere in the
country, this is because it is very sensitive to changes in agro-ecological elements and the way
infrastructure is built. The same goes for the Purba Bardhaman district. But even with all of its problems,
it is one of the best districts in West Bengal for growing rice. This research examines the correlation
between infrastructural development in the agricultural sector and agricultural production, along with its
regional variation in the Purba Bardhaman district. It has been noted that socio-economic growth does not
consistently correlate with agricultural development but rather with pedo-hydro-climatic parameters. The
study also proposed and advocated for the appropriate development of agro-infrastructure to facilitate
agricultural advancement in the Purba Bardhaman area of West Bengal.

Kayal, P. & Roy Chowdhury, 1. (2018). Human development is the process of giving individuals
more freedom and chances while also making their lives better. In simple terms, "human
development™ is the process by which a person grows both physically and mentally throughout the
course of his or her life. The current study used both primary and secondary data from a variety of
official and unofficial sources. The results show that most of the villages on the edge of the Raiganj
block still live in poverty and don't have access to good infrastructure. This study sought to illustrate
the developmental status of the inhabitants of the Raiganj C.D. Block. The study subsequently
recommended various measures to promptly resolve the challenges faced by individuals in the
peripheral area who are lagging behind schedule.

Hans, V. B. (2018). The new agenda for Indian agriculture should focus on enhancing farming
systems and bringing together rural development. Now that Indian farming has changed from
traditional farming to modern agribusiness, it is even more necessary to make sure that justice and
sustainability are upheld. To fulfill the growing demand, fight poverty and malnutrition more
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effectively, and make the environment more sustainable, agriculture needs to evolve. It's a hard but
possible task. This essay talks about the problems that come with making agriculture more
sustainable. We expect good things to happen when more farmers become open-minded and the
government starts new programs. The study indicates that addressing key institutional, structural, and
administrative challenges is essential for fostering overall growth and ensuring sustainable
agricultural development specifically.

Kielbasa, B., et al. (2018). An investigation that aimed to reduce nutrient losses from farms through
the use of more sustainable fertilizer application techniques. This case study examines various
aspects of farm management, focusing on sustainable agriculture and its tools. The study's main goal
was to investigate and evaluate farmers' knowledge of fertilization and its elements, as well as their
use of sustainable farming methods on farms. Their understanding and perspective were based on
broad knowledge rather than specialized knowledge gained from an academic or professional degree.
The farmers demonstrated an understanding that although there are new or low-cost methods to
enhance management in a sustainable and eco-friendly way, a wider adoption of sustainable
agriculture practices is still necessary.

Sarkar, S. & Ghosh, T.K. (2017). An inquiry that disclosed agriculture as the principal employment
of the Indian populace since antiquity. More than two-thirds of the people who work in agriculture
depend on it for agro-based enterprises, trade in agricultural goods, and other things. The
investigation revealed that the accessibility of economic statistics at the district level in rural areas
continues to exhibit considerable variability. District patterns have also been pretty much the same
when it comes to building up rural infrastructure. The agriculture in West Bengal should encourage a
variety of crops and a concentration on exports. To make regional growth more balanced, we need to
pay special attention to the poor districts. This means that both the public and private sectors need to
put more money into rural infrastructure.

Shirazy, B.J., et al. (2017). The accuracy and comprehensiveness of data concerning cropping
patterns, crop diversity, and the intensity of a specific area are significantly influenced by the
advancement of agricultural planning. People who make decisions about research, development,
extension, and policy use these numbers as a guide. The results showed that cropping intensity
ranged from 206% to 249%. Boda in the Panchagarh district had the lowest value, while Khansama
in Dinajpur had the highest. Overall, we observed that the cropping intensity (229%) and CDI
(0.924) in the Dinajpur region are both lower than the national average. This means that the land is
not being used enough and the crops are not being grown in a variety of ways to meet the needs of
the country.

Behera, D.K. (2015). Since the beginning of the eleventh five-year plan, the strategy for inclusive
growth has been in place. It will continue to be very important for the long-term sustainability of
agricultural growth in India. A key part of the inclusive growth approach is the growth of agriculture.
A comprehensive evaluation of the agricultural and related growth record of Gujarat and India
indicates that by prioritizing the livestock and horticulture sectors to enhance farm income and
sectoral growth, Gujarat has facilitated inclusive agricultural development.
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Velten, S. et al. (2015). The Brundtland Report was out in 1987, and since then, the idea of
sustainable agriculture has become more popular. Nonetheless, utilizing and implementing
sustainable agriculture might be challenging due to its ambiguous and inaccurate definition. This
systematic review aims to enhance the understanding of sustainable agriculture from social science
and governance perspectives by highlighting overlapping concerns and areas among newly emerging
conceptions of the field. The first is a way to think about the parts of sustainable agriculture. The
second consequence emphasizes strategies for positively navigating the complexity and diversity of
this notion for persons engaged in sustainable agriculture.

Sharma R. et al. (2014). They looked into how innovation tactics changed along with the
environment for agricultural growth. People have developed several strategies over time to slow
down the rate of change. We must develop new methods to overcome, contend with, and survive new
challenges. It recognizes the importance of particular relationships and interactions for information
flow in dynamic biophysical and social systems. Therefore, we view innovation in a social and
economic context, not just as a discovery or invention. The concept of innovation has impacted a
more comprehensive approach to organizing the production and use of information.

Narayan, B.S. (2012). Since the middle of the 20th century, the agriculture industry has experienced
extraordinary growth. The technology-driven growth of the Green Revolution has drastically
increased the world's supply of food grains, ensuring food security for the world's growing
population. Despite the recent growth in manufacturing and services and the declining significance of
agriculture to the national economy, the majority of India's workers (65%) remain employed in
agriculture and related industries, ensuring the country's safe classification as an agricultural nation.
India debates policies for sustainable agriculture and organic farming, as well as potential courses of
action.

Roy, C. (2011). An analysis discovered that the quantity of economic options accessible to a state's
populace dictates that state's potential for economic expansion. One approach to thinking about it is
in terms of the spatial benefits, which include things like easy access to services and natural
resources. Uttar Dinajpur and other places are having similar money problems. The new district was
formed in 1992 after the previous West Dinajpur District was split up. Several economic indices
show that the district is one of the poorest in the state, and the amount of poverty changes from block
to block. Most people in the district rely on farming for both their daily needs and their livelihood.

CONCLUSION

Sustainable agricultural development represents a comprehensive approach that seeks to balance
agricultural productivity, environmental conservation, economic viability, and social equity. This
systematic review highlights that sustainable agriculture is no longer limited to increasing food
production but has evolved into a multidimensional framework addressing climate change, resource
scarcity, biodiversity loss, rural livelihoods, and global food security. The reviewed literature
indicates that practices such as organic farming, agroecology, integrated pest management, precision
agriculture, conservation agriculture, and efficient water management contribute significantly to
enhancing agricultural sustainability. The findings revealed that technological innovation, scientific
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research, and indigenous knowledge systems together play a crucial role in developing resilient
agricultural systems. Sustainable agricultural practices improve soil health, reduce environmental
degradation, conserve natural resources, and strengthen farmers’ adaptive capacity in the face of
climate uncertainties. However, the transition towards sustainability faces several challenges,
including limited financial resources, lack of awareness, inadequate infrastructure, market
constraints, and policy implementation gaps, particularly among small and marginal farmers. In
conclusion, sustainable agricultural development is a dynamic and evolving process that provides a
pathway toward a more resilient, equitable, and environmentally responsible agricultural future.
Achieving sustainability requires continuous innovation, participatory approaches, and a
commitment to harmonizing human needs with ecological balance.
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