CHAPTER 1

INTRODUCTION

1.1 Background Information
Agriculture is the backbone of the economic system in most countries of the world. It plays a crucial role in the world’s economy. It provides not only food and raw materials but also employment opportunities for a significant portion of the population. Over two-thirds of the world’s poorest people are situated in rural areas and mostly depend on subsistence agriculture (Todaro & Smith, 2009). Although the share of agriculture in global Gross Domestic Product (GDP) has remained at about 4 percent since 2000, the sector employed 873 million people in 2021, accounting for 27 percent of the global workforce, compared with 1,027 million people (40%) in 2000 (FAO, 2023). In general, agriculture faces risk and uncertainty all over the world because farming is subject to various calamities of nature, like floods, droughts, cyclones, etc. In the meantime, the carrying capacity of the agricultural sector is declining due to increasing population pressure and limited farm sizes (Sisay, 2010). Thus, agricultural diversification has become indispensable for the rural agricultural sector.
In Bangladesh, agriculture is the primary source of income, food, and employment, especially for low-income rural households. About 84 percent of agricultural households are small, operating on less than one hectare of farmland and mainly practicing monoculture farming (Islam et al., 2018; De Pinto et al., 2019). Agriculture contributes 11.61 percent to GDP, with crop, livestock, fisheries, and forestry sub-sectors accounting for 47 percent, 16.45 percent, 21.75 percent, and 14.80 percent of agricultural GDP, respectively (BBS, 2023a). Despite the declining share of agriculture in GDP, the sector remains significant, employing approximately 50 percent of the population, with around 70 percent depending on it for their livelihoods (Imdad, 2021). Rural households primarily rely on food and cash crop production, such as rice, maize, potatoes, vegetables, and fruits, while fisheries, livestock, and poultry provide additional income sources (Sultana & Hossain, 2018). However, rural agricultural livelihoods face challenges, including declining investment, resource degradation, and climate change impacts.

More specifically, agricultural diversification is considered an important strategy to overcome the challenges faced by many developing countries due to the opportunities it offers for risk management, tackling heterogeneous production processes, and increasing income generation through entry into new markets (Winters et al., 2006). In the agricultural context, diversification means reallocation of a farm’s productive resources, such as land, capital, farm equipment and paid labor, into new activities. For example, these can be new crops, livestock products, value-adding activities, new enterprises, etc. Among others, Vyas (1996) defined agricultural diversification as a shift from one crop to another crop or from one enterprise to another enterprise. In the context of Bangladeshi agriculture, agricultural diversification refers to the process of shifting away from rice production and participating in unconventional non-rice crop farming and non-crop agriculture, such as dairy, poultry, and fisheries (Mastura et al., 2023). 

Despite its potential, agricultural diversification in Bangladesh remains low, with most households practicing mono-cropping (De Pinto et al., 2019; Headey & Hoddinott, 2016; Rahman, 2009). Programs such as the Green Revolution and Grow More Food, launched in the 1970s, prioritized rice production to achieve self-sufficiency, introducing complementary inputs that made rice the dominant crop (Islam et al., 2018; Headey & Hoddinott, 2016; Miah et al., 2013; Rahman, 2009; Ahmed, 2004; Hossain et al., 2006; Naher, 1997). Currently, rice occupies around 72 percent of cultivable land (BBS, 2018). Since the 1990s, the government has promoted diversification through initiatives such as the Crop Diversification Program (De Pinto et al., 2019). While these efforts mainly focused on crops, this study adopts a broader perspective that includes crops, livestock, and fisheries as integrated livelihood strategies.

In more recent times, several national-level policies, such as the Seventh Five Year Plan (2016-2020), the National Agricultural Policy and the National Nutrition Policy, have repeated the importance of agricultural diversification (GoB, 2015a, 2015b, and 2018). The second Country Investment Plan for Nutrition-Sensitive Food Systems 2016-2020, the largest budget allocation was reserved for the first pillar of investment entitled “Diversified and Sustainable Agriculture, Fisheries and Livestock for Healthy Diets” (GoB, 2015c). The government has also set several policy agendas to promote greater agricultural diversification (De Pinto et al., 2019); as a result, overall diversification in the agriculture of Bangladesh is an increasing trend with a fluctuating nature (Rashid et al., 2024).

In fact, Bangladesh heavily supplements the domestic production of nutrition-rich produce, such as pulses, fruits, and milk powders, through expensive imports from India and China, which are difficult for poorer households to afford (Headey & Hoddinott, 2016). Furthermore, insufficient domestic production of animal-source foods means it is expensive to afford meat and fish from the market (Miah et al., 2013). In particular, the production of animals is also inadequate. As the land‑to‑person ratio continues to decline with Bangladesh’s rapidly increasing population, average farm sizes have shrunk over time, prompting greater attention to livestock and poultry production as important livelihood activities (Rahman & Mizanur, 2009; Nasrin et al., 2023). On the other hand, fishing has traditionally been important, but small-scale fishing has significantly declined, and commercial fish farming has expanded (Headey & Hoddinott, 2016) in Bangladesh. The continued growth of per capita income in Bangladesh has been changing the consumption pattern toward non-rice crops such as fish, meat, milk, fruits, and vegetables (Rashid et al., 2024). So, the government is putting a lot of effort into encouraging agricultural diversification involving high-value crops, fruits, vegetables, livestock and fisheries through a suitable package of seeds, fertilizer and irrigation along with other improved technologies (Miah et al., 2013).

1.2 Statement of the Problem

Agriculture in Bangladesh is constrained by climate change-induced hazards, such as drought, flood, salinity, and riverbank erosion, and also some challenges, such as inadequate management practices, population growth, unfair crop prices, insufficient credit facilities, loss of arable land, and lack of investment in agricultural research (Mondal, 2010; Ghose, 2014). Recently, the land-based livelihoods of small and marginal farmers have become increasingly unsustainable. The average size of land holdings for small and marginal farmers is so low that it cannot generate adequate employment and income for their sustenance through crop cultivation alone. This situation is worsened by new challenges, including declining investment in the agriculture sector, degradation of natural resources, and climate change. The agricultural crops in Bangladesh are strongly influenced by seasonal characteristics and climatic variables such as temperature, rainfall, humidity, and day length, and evidence indicates that climate patterns are changing and becoming more unpredictable over time in Bangladesh (Ali et al., 2024; Alam et al., 2023).

Northern Bangladesh experiences relatively high temperatures and lower rainfall compared with the national average. Its agro-ecological systems, such as the Barind Tract, face significant climate stress and are highly vulnerable to drought. Most farmers are small, marginal, or landless, forming the vast majority of farm households (Afrin et al., 2024; IFPRI, 2024). Rural households primarily rely on agriculture for income and food security, engaging in rice cultivation, homestead vegetable gardening, livestock rearing, and fishing. Rice-based cropping systems dominate, with the Boro rice–Fallow–T. Aman sequence covering over 50% of agricultural land. Located in the Barind Tract and the Teesta and Jamuna-Brahmaputra basins, the region experiences frequent flooding, though the Barind unit is higher and more drought-prone. Average annual rainfall ranges from 1,273 mm to 2,515 mm, with summer temperatures exceeding 40°C and winter lows around 5°C (Hossain et al., 2025). The region is prone to slow-onset hazards, including rainfall variability, heat waves, droughts, hailstorms, thunderstorms, cold waves, floods, flash floods, and riverbank erosion. Consequently, farmers face challenges in sustaining production and livelihoods. Northern Bangladesh remains one of the country’s poorest regions, home to many ultra-poor households reliant on subsistence agriculture, with the Rangpur division showing the highest moderate or severe food insecurity at 29.98% (BBS, 2023b).

Numerous studies have demonstrated that agricultural diversification can positively impact employment, rural income, exports, nutrition, and women’s empowerment by creating new market opportunities, increasing income streams, and improving food security (Jannat et al., 2025; Mastura et al., 2023; Abro & Sadaqat, 2010; Joshi et al., 2004). Despite this, empirical understanding remains limited regarding the extent of diversification, the key factors influencing farmers’ diversification decisions, and its implications for livelihood security in climate-vulnerable regions such as northern Bangladesh. Rashid et al. (2024) identified factors affecting diversification, including age, education, farm size, experience, labor availability, irrigated land, assets, non-agricultural income, credit access, market availability, and social support, while Jannat et al. (2025) highlighted locational factors, market demand, and improved varieties as additional drivers. Understanding these factors is crucial for policymakers seeking to enhance agricultural and livelihood resilience (Akramkhanov et al., 2023).

Although extensive research exists on agricultural diversification globally and in other regions (Rai, 2015; Bharadwaj, 2019; Kumari, 2021; Mukherjee, 2021; Dudhatara et al., 2022; Rathod, 2023; Nepali et al., 2024; Shekhar et al., 2024; Jannat et al., 2025), studies focusing on Bangladesh- particularly on the measurement of diversification and the identification of influencing factors in vulnerable agro‑ecological regions, including in riverine basin landscapes- remain limited. Most existing studies focus narrowly on crop diversification, with less attention to broader agricultural enterprises and the interacting socioeconomic, psychological, institutional, and ecological drivers of diversification decisions. Given this context, this study was undertaken on “Agricultural Diversification for Livelihood Security of Farmers in Northern Bangladesh” to answer the following research questions:
a) What is the current status of agricultural diversification in Northern Bangladesh?

b) Which factors are influencing agricultural diversification in Northern Bangladesh?

c) Does agricultural diversification have an effect on the livelihood security of farmers?

d) How are farmers addressing the constraints of agricultural diversification?

1.3 Objectives of the Study
The study planned to achieve the following specific objectives:

i. To determine the extent and pattern of agricultural diversification practiced by the farmers in different agricultural situations;
ii. To explore the influence of the selected characteristics of the farmers on their agricultural diversification;
iii. To measure the level of livelihood security of diversified farmers in different agricultural situations;

iv. To examine the association between extent of agricultural diversification and level of livelihood security;
v. To ascertain the constraints faced by the farmers in adopting agricultural diversification; and
vi. To document the possible suggestions to overcome these constraints.
1.4 Justification of the Study

Agricultural diversification in Bangladesh holds substantial potential for improving rural livelihoods and food security through increased farm income, employment generation, and enhanced dietary diversity. Despite its importance, empirical evidence on the extent, determinants, and livelihood implications of agricultural diversification, particularly in northern Bangladesh, remains limited. This knowledge gap highlights the need for a systematic investigation into how farmers diversify across crop, livestock, and fisheries systems under varying agricultural conditions.

This study is particularly significant as it examines agricultural diversification as a dependent variable, influenced by a range of socioeconomic, psychological, and institutional factors, including education, farm size, access to credit, market accessibility, decision-making ability, and risk orientation. Identifying these determinants is essential for designing effective interventions that promote diversification among smallholder farmers and contribute to poverty reduction, in line with Sustainable Development Goal 1 (No Poverty).

Furthermore, the study empirically investigates the association between agricultural diversification and farmers’ livelihood security, providing evidence on how diversification relates to income stability, food security, and household well-being. By strengthening and stabilizing rural livelihoods, agricultural diversification supports pathways out of poverty and enhances economic resilience among vulnerable farming households.

In addition, agricultural diversification is increasingly recognized as a key climate adaptation strategy, enabling farmers to reduce production risks and cope with climate variability and extreme events. By examining farmers’ responses to diversification constraints and the role of climate-related risks, this research contributes to Sustainable Development Goal 13 (Climate Action) by enhancing understanding of local-level adaptive capacity within climate-vulnerable agricultural systems.

The findings of this study are expected to inform policymakers and development organizations in designing targeted, climate-resilient agricultural interventions, such as promoting diversified cropping systems, improving access to markets and processing technologies, and strengthening institutional support services. Moreover, insights into farmer-reported constraints will guide the formulation of policies and programs that foster sustainable, resilient, and inclusive agricultural development in Bangladesh.

Finally, this research contributes to national and global efforts to promote sustainable production systems and climate-resilient livelihoods, while identifying directions for future research on locally adapted and climate-responsive food production systems.
1.5 Assumptions of the study

An assumption in research refers to a condition or principle that is accepted as true without empirical verification for the purpose of conducting a study, based on existing knowledge and logical reasoning (Creswell & Creswell, 2018). An assumption is taken as a fact or believed to be true without proof. The researcher made the following assumptions while undertaking the study.

i. The farmers are capable of furnishing proper responses to the questions included in the interview schedule.

ii. The responses furnished by the farmers were reliable and valid. The farmers provided accurate information regarding various activities and options related to agricultural diversification for livelihood security.

iii. The views and opinions furnished by the respondents reasonably represent those of the target population.

iv. The sampling procedures followed for this study, analysis of data, interpretations, etc. were free from bias. A study of this nature can best be done through personal and group interview techniques.

v. The information sought reveals the real situation to satisfy the objective of the study.

vi. The items, questions and scales used for measuring the variables are reasonably appropriate to reflect the respondents’ real views and opinions.

vii. The farmers of the area concerned were familiar with the agricultural diversification included in the study.

viii. The researcher successfully adapted to the social and cultural environment of the study area. Therefore, the researcher collected data free from bias.

ix. The researcher could rate the responses of the farmers with adequate precision.
1.6 Scope and Limitations of the Study

Agricultural diversification contributes to livelihood security by reducing dependence on a single crop, enhancing food and nutrition availability, and increasing resilience to climate variability and market fluctuations. Subsequently, this study is designed to determine the status of agricultural diversification as well as to measure the level of livelihood security of the farmers in northern Bangladesh. Additionally, this study examines how selected characteristics of farmers influence their agricultural diversification, which assists extension personnel and other development workers in finding effective approaches to encourage farmers to diversify their agriculture. Nevertheless, to make the study manageable and meaningful, the researcher found it necessary to impose certain limitations, considering the available time, money, and other resources, which are mentioned below:

i. The limitations of time, resource and the current socio-political situation compelled the investigator to confine the study to the agro-ecological situations of three districts of Northern Bangladesh. Therefore, the findings may limit generalizations to areas with agro-climatic and socio-economic conditions similar to the study area.

ii. The characteristics of the farmers in the study area were many and varied; however, only 15 characteristics of them are selected for this study.
iii. Many of the factors of the respondents were excluded from the investigation due to the limitations of time, money, and other resources.
iv. This study also suffers from the weakness associated with survey interviews when data accuracy depended heavily on the farmer’s ability to recall past information about the agricultural diversification and to answer survey questions accurately.
v. The findings are based on the verbal expressions and responses of the randomly selected farmers under the study area.

vi. All necessary efforts were made to select and use standardized tools and techniques of data collection and analysis of data, yet their accuracy may not be guaranteed.
vii. Although the investigator took great care when acquiring the data, it is still likely that some errors could occur. 

1.7 Definition of Important Terms

A number of key terms used throughout the study those have been defined and interpreted below for simplifying the understanding:

Diversification
The term ‘diversification’ has been derived from the word ‘diverge’ which means to move or extend in the direction different from a common point (Jha et al., 2009). In a popular notion, diversification means a shift of resources from farm to non-farm activities, use of resources in a larger mix of diverse and complementary activities within agriculture, and a movement of resources from low-value crops to high-value crops.

Agricultural diversification
Agricultural diversification generally refers to the process where producers allocate their productive resources to a wider range of economic activities (Singh, 2009). It implies a shift of resources from primary staple crops, namely rice, to other cereal crops, from cereals to non-cereal crops, and from crops to non-crop (livestock, fisheries and forestry) agriculture (Miah et al., 2013). The process of diversification can be classified into horizontal and vertical diversification. Horizontal diversification is one of the most common phenomena. Through this approach the diversification takes place by adding more crops in the existing cropping system as a way to improve the overall productivity of a farm or region’s farming economy, or a shift from subsistence farming to high value crops, whereas vertical diversification stands for the addition of value in the existing cropping system through processing, packaging and branding or other efforts to enhance the product value (Jana, 2006).

Livelihood
According to Oxford dictionary, livelihood is “a means of living”. The definition makes it more than merely synonymous with income, because it directs attention to the way in which a living is obtained, not just the net results in terms of income received or consumption attained. Ellis (2000) suggests a definition of livelihood as “the activities, the assets, and the access that jointly determine the living gained by an individual or household”. Another definition given by Chambers and Conway, (1992) says, “A livelihood comprises the assets (natural, physical, human, financial and social capital), the activities, and the access to these (mediated by institutions and social relations) that together determine the living gained by the individual or household”. Assets in these definitions include: human capital (the education, skills and health of household members); physical capital (farm equipment or a sewing machine); social capital (the social networks and associations to which people belong); financial capital and its substitutes (savings, credit, cattle, etc.); and natural capital (the natural resource base). Rokonuzzaman (2004) says that, ‘Livelihoods’ are the ways people combine their capabilities, skills and knowledge with the resources at their disposal to create activities that will enable them to make a living.

Livelihood security
Livelihood security of a farm household as the adequate and sustainable access to income and resources to meet basic needs (including adequate access to food, potable water, health facilities, educational opportunities, housing and time for community participation and social integration), (Frankenberger,1996). Livelihoods are secure when households have secure ownership of, or access to, resources (both tangible and intangible) and income earning activities, including reserves and assets, to off-set risks, ease shocks, and meet contingencies. The idea of household livelihood security as defined above embodies three fundamental attributes: (1) the possession of human capabilities (education, skills, health, psychological orientation); (2) access to other tangible and intangible assets (social, natural, and economic capital); and (3) the existence of economic activities (Drinkwater & Rusinow, 1999). 

Constraints
Constraints are the elements which hinder/resist/oppose in doing some activities of operation in a certain period. In other words, the constraints in technology transfer are those, which act as the barriers to the adoption of technologies by the potential users.

Suggestions
The process by which a physical or mental state is influenced by a thought or idea. It is an idea or plan put forward for consideration, something that implies or indicates a certain fact or situation, the action of call.
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