CHAPTER 2

REVIEW OF LITERATURE

The purpose of this Chapter is to review the past studies and opinions of experts and social scientists having relevance to this investigation based on the major objectives of the study. Attempts have been made in this Chapter to review past research findings having relevance to the present study. But unfortunately, very few studies have been obtained that were directly related to agricultural diversification and livelihood security in general. The researcher, therefore, made a comprehensive effort to review the previous research works directly or indirectly related to the present study by different researchers at home and abroad. However, many studies had found agricultural diversification and livelihood security, the results of which were indirectly related to the present study. A well-structured literature review is characterized by a logical flow of concepts; up-to-date and related references with a consistent, appropriate referencing style; proper use of terminology; and an unbiased and inclusive view of the previous research on the topic. Hence, earnest efforts were made to review the related literature, which was found to be meaningful and having direct and indirect bearing on this study and furnished under the following five sections. The first section covers the basic concept of agricultural diversification and livelihood security. The second section covers review on agricultural diversification. The third section depicts literature related to livelihood security. The fourth section outlines relationships between independent variables and agricultural diversification. And finally, the last section illustrates the conceptual framework of the study. The literature reviewed is presented in the following sub-sections.
2.1 Concept of Agricultural Diversification and Livelihood Security
2.1.1 Concept of agricultural diversification

The concept of diversification admits varying interpretations and connotes different meanings to different people. 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, it 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. In the present context, the process of diversification is defined as a shift of the cultivated area from cereals and low-value crops to high-value cash crops, including fruits and vegetables (Rao et al., 2006; Sharma, 2005; Joshi et al., 2004; Chand, 1996; Vyas, 1996).

The term ‘agricultural diversification’ can refer to either a shift in the pattern of crops grown or the adoption by farmers of non-traditional agricultural practices such as poultry farming, animal husbandry, and so on. This method enables farmers to increase their output, which in turn contributes to the generation of a greater revenue stream. Agricultural diversification can be described in terms of the shift from the regional dominance of one crop towards the production of a large number of crops to meet the increasing demand of those crops. It can also be described as the economic development of non-agricultural activities (Minot et al., 2006). Joshi et al. (2006) described agricultural diversification as the process of increasing household income and profit through crop, enterprise, and activity mix selection at the household level. Shively and Sununtnasuk (2015) defined agricultural diversification as the number of crops grown by a household. Households growing a greater number of crops are considered to be more diverse than households growing a smaller number of crops.  In the context of Bangladesh, agricultural diversification is the process of moving away from rice production and engaging in non-rice crop cultivation and/or non-crop agriculture such as livestock, poultry, and fisheries (Mastura et al., 2023).

Agriculture diversification refers to either a change in cropping patterns or farmers opting for other non-farming options like poultry farming, animal husbandry, etc. This practice allows farmers to expand the production, which helps generate a higher level of income. Changing a cropping pattern implies the diversification between food and non-food crops, conventional crops and horticulture, high-value and low-value crops, etc. Several studies primarily highlight two types of agricultural diversification, as outlined below:

· Horizontal diversification - This relates to multiple cropping or mix of crops instead of cultivating a single crop. Horizontal Diversification is especially useful for small farmers who hold a small piece of land. This allows them to earn more by escalating cropping intensity. 
· Vertical diversification - It refers to the incorporation of industrialization along with multiple cropping. In this kind of diversification, farmers take a further step and invest in activities like horticulture, agroforestry, livestock rearing, culture of aromatic plants, etc.
2.1.1.1 Reasons for agricultural diversification
The demand for high-value crops is increasing and this paves the way for farmers to experiment with several cropping combinations. Apart from that, some other reasons make diversification an excellent choice for small and marginal farmers of Bangladesh. Shinde et al. (2025) mentioned the following reason of agricultural diversification. 
i. Ensuring a steady income stream: Diversification helps provide consistent income by reducing dependency on a single crop or farming activity. 

ii. Achieving food security in challenging conditions: A varied agricultural approach can safeguard food availability even during periods of adverse climatic or economic conditions. 
iii. Fostering self-employment and entrepreneurship: Diversifying agriculture opens up new avenues for farmers, encouraging entrepreneurship employment opportunities. and generating self.

iv. Adapting to changing climatic conditions: Developing diverse farming strategies allows farmers to better cope with unpredictable weather patterns and shifting climate conditions. 

v. Securing financial stability for small and marginal farmers: By expanding into various agricultural sectors, small and marginal farmers can reduce their financial risks and ensure long-term economic security. 

vi. Preventing environmental degradation: Agricultural diversification can promote sustainable farming practices, helping to protect and preserve the environment. 

vii. Optimizing the use of resources: It ensures more efficient utilization of available inputs, such as land, water, and other natural resources, enhancing overall farm productivity.

2.1.1.2 Process of agricultural diversification
The process of agricultural diversification typically passes through four stages:

i. Shifting from monoculture to multiple cropping: Farmers move from cultivating a single crop to growing multiple crops on the same land to reduce risk and improve productivity (Yin & Song, 2024).

ii. Starting more than one enterprise: Farmers diversify across different crops by mixing livestock into their farming systems. This mixing can provide additional income flows and improve resource use efficiency (Valbuena et al., 2015).

iii. Beginning of mixed farming: At this stage, farmers integrate crop and livestock production, creating synergies between the two enterprises (Thornton et al., 2002). Mixed farming can lead to more sustainable and resilient farming systems. 
iv. Incorporating activities beyond the agricultural domain: Farmers expand into agribusiness and value-added activities in this final stage. By processing, packaging, and producing by-products from their crops, farmers can further increase their income and create new market opportunities (Reardon & Berdegué, 2002).

2.1.1.3 Adapted framework for agricultural diversification
Bangladesh's agriculture sector broadly divided into four main sub-sectors: crops, livestock, fisheries, and forestry. The forest lands of Bangladesh have been primarily managed by the Forest Department, where farming communities have limited opportunity to access and manage them. Therefore, this framework takes into account the contributions of the crops, livestock, and fisheries sectors. The crop sector has the largest contribution to agriculture in Bangladesh, so it has been further categorized into cereals, field crops, and horticultural crops, each with distinct characteristics and uses.  Similarly, livestock are categorized into ruminants and poultry, while fisheries are categorized into culture and capture fisheries. Capture fisheries are included because they contribute to rural livelihoods alongside crops, livestock, and culture fisheries. 
To situate this study within the existing literature, an adapted framework for agricultural diversification was developed based on the structure proposed by Brown et al. (2023) and later modified by Jackson et al. (2025). This framework guides the measurement of agricultural diversification in Bangladesh by organizing the key agricultural sub-sectors and their categories.

Table 2.1 Agricultural diversification framework

	Agricultural 

Sub-sector
	Category
	Name

	Crops
	Cereals
	a.
	Cereal grains: Rice, maize, wheat

	
	Field Crops
	a.
	Pulses: Lentil, Black gram, Mungbean, etc.

	
	
	b.
	Oilseeds: Mustard, Groundnut, sesame, etc.

	
	
	c.
	Tubers: Potato, Sweet potato, Yam, etc.

	
	
	d.
	Commercial crops: Jute, Tobacco, Fodder, etc.

	
	Horticulture
	a.
	Vegetables: All types of vegetables

	
	
	b.
	Spices: Chili, Onion, Garlic, etc.

	
	
	c.
	Fruits: All type fruits

	
	
	d.
	Wooded: Bamboo, Trees, Firewood, etc.

	Livestock
	Livestock
	a.
	Ruminants

	
	
	b.
	Poultry

	Fisheries
	Fisheries
	a.
	Culture fishery (Fish farming in ponds, tanks, and rice fields)

	
	
	b.
	Capture fishery (Wild fish harvested from rivers, floodplains, and other natural water bodies)

	Agricultural sector (sum of all)


2.1.2 Concept of livelihood security

The concept of livelihood is widely used in the context of poverty, vulnerability, and deprivation, and is defined as a “means of living” or “the way to earn money to live.” Chambers and Conway (1992) describe livelihood as comprising the capabilities, assets (including material and social), and activities required to make a living, noting that a livelihood is sustainable when it can cope with and recover from stresses and shocks such as drought, flood, or conflict, while maintaining or enhancing its assets and capabilities without undermining the natural resource base. Similarly, Young (2002) defines livelihoods as the ways in which people access and mobilize resources to pursue goals necessary for survival and long-term well-being, thereby reducing vulnerability created by conflict. Livelihood security, particularly food security, is critical for human survival, and Frankenberger (1996) defines it as adequate and sustainable access to income and other resources to meet basic needs, including food, potable water, health facilities, education, housing, time for community participation, and social integration.

Chambers (1989) emphasizes that secure livelihoods depend on reliable access to resources and income-generating activities, including reserves and assets, to absorb shocks and meet contingencies. However, households differ in their capacity to cope with repeated stresses; poor households often balance competing needs for asset preservation, income generation, and current and future food supplies in complex ways (Maxwell & Smith, 1992). Corbett (1988) observed that in some African and Asian contexts, the preservation of assets often takes priority over immediate food needs until households reach the point of destitution.

2.1.2.1 Components of livelihood security
The livelihood security has multi-dimensional aspects. It includes economic security, nutritional security, health security, food security, educational security, institutional security, infrastructure security, community participation, environmental security, etc. Therefore, it was important to select dimensions, which were representative indicators of all these sectors of human-life. Baby (2005) identified seven different dimensions of livelihood security where household food security emerged as the most important dimension, followed by occupational security, habitat security, health security, environmental security, social security and educational security in their descending order of significance, which are listed in flow chart.
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Figure 2.1 Components of Livelihood Security

2.2 Review on Agricultural Diversification 
Brown et al. (2023) revealed that 66 crops were commercially grown across the region, only five crops and three families were widely grown across the region (Poaceae, Malvaceae, and Brassicaceae). The average non cereal diversification across the region was only 1.5 crops per household, highlighting limited cropping diversification, though regional trends were evident, particularly with higher rates of crop diversification in Nepal and more limited crop diversification in Rangpur. In terms of livelihood diversity, Coochbehar had the most diverse livelihoods, while Jhapa had the least.

Rathod (2023) found that three-fifth (59.52%) of small farmers had medium level of agricultural diversification, followed by 26.19 percent of farmers had low and 14.29 percent of them had high level of agricultural diversification, respectively. In case of marginal farmers, more than half (54.76%) of farmers had medium level of agricultural diversification, followed by 36.51 percent and 8.73 percent of them had low and high level of agricultural diversification, respectively.

Bharadwaj et al. (2022) revealed that majority (64.37%) farmers had medium crop diversification, 20 percent had high crop diversification and 15.63 percent had low crop diversification while majority (61.25%) farmers had medium enterprise diversification, 18.75 percent had high enterprise diversification and 20 percent had low enterprise diversification.
Dudhatara et al. (2022) found that nearly three fifth (58.75%) of the respondents had medium level of agricultural diversification, followed by 28.12 percent of them had low level of agricultural diversification and 13.75 percent of them high level of agricultural diversification.

Khandoker et al. (2022) revealed that households produce on an average 5 different crop species in a year. The value of Simpson index of crop diversification is 0.31. All the indicators of farm production diversity indicate that farm diversity is low in Bangladesh but has increased over time.
Kumari (2021) found that little above half of respondents (52%) had medium extent of agriculture diversification. Most practiced agriculture enterprises in the research area were field crops cultivation (89%), vegetable crops (64%), dairy (53%), agro- forestry (37%) and mushroom production (17%). Whereas most practiced enterprise mix were field crops + vegetable + dairy (12%) and field crops + dairy (12%).

Mukherjee (2021) in his study indicated that West Bengal is a moderate diversified region, mostly inclined towards cash crops with cropping pattern showing a gradual rise in crop diversification in all the districts during the period of study. The results also highlight that Simpson Diversity Index for cash crops have a positive impact on food production.

Bagri (2020) revealed that 47.50 percent of farmers showed low agriculture diversification, 23.33 percent of farmers indicated high agriculture diversification whereas 29.17 percent depicted medium agriculture diversification of farmers.

Nyiatagher et al. (2019) analyzed the crop diversification among rural farm households in Kwande Local Government area of Benue State, Nigeria. The study drew a sample of 360 rural farm households through a multi-stage sampling technique from 12 communities in four districts of Kwande LGA (Ikyurav-ya, Turan, Nanev and Shangev-ya) and the primary data obtained were analyzed using the descriptive statistics and Simpson index. Results indicated that 93.00 percent of the farm households diversified their cropping activities with 51.7 percent diversified into three or more crops.

Pandey et al. (2019) in their study found that in case of agricultural diversification choice, vegetable cultivation (MS, 4.23), fruits orchard (MS, 4.19) and spice production (MS, 4.18) were identified by the respondents as top three strategies for livelihood diversification in shifting cultivation area and ranked I, II and III respectively, where MS refers to mean score.
Devi (2018) carried out research titled “Growth and Diversification of Agriculture in Mountain areas: A case study of Himachal Pradesh” and estimated the extent of crop diversification in the study area using Simpson Index. The result revealed that Zone 2nd (0.690) was more diversified followed by Zone 3rd (0.657), Zone 1st (0.406) and Zone 4th (0.795) respectively. At the block level, Kullu block was having the higher extent of diversification with highest Simpson Index value i.e. 0.792. Jandutha block was recorded to be least diversified with minimum value of Simpson index i.e. 0.540. 

Islam et al. (2018) measured farm diversification by counting the number of crop, vegetable, and fruit species that the household produced on the farm, whose value was 4.294 in 2011/12 and 5.224 in 2015, while the value of the Margalef species richness index (weights by the area grown with different crops) was 0.106 in 2011/12 and 0.324 in 2015. The study's findings demonstrate that farm diversity is very low in Bangladesh but has increased significantly over time.

Singh et al. (2018) found that diversification was less for the region having dominant traditional system of farming. The diversification of crops was comparatively less in Bihar and Jharkhand with respect to Assam, Odisha and West Bengal. 

Sushantha (2017) revealed that marginal (0.65) and small (0.64) farmers were more diversified as compared to medium (0.38) and large (0.28) farmers in the sampled area of Punjab. It was noticed that about 38 percent farmers were following Rice- Wheat + Dairy system in Punjab. Whereas Rice- Wheat + Dairy + Poultry (Backyard) enterprise combination generating more employment.

Basavaraj et al. (2016) observed the nature, extent and determinants of crop diversification have been analyzed in the Gadag district of Karnataka during 1998-99 to 2011-12. The area under vegetables, fruits and pulse crops has registered a higher (7.11%) growth compared to cereals, oilseeds, fiber and other crop groups (<1%). Over the years, the share of cereal crop groups has decreased significantly from 32.53 percent to 28.81 percent and that of fruits and vegetables has increased considerably from 0.10 percent to 0.25 percent for fruits and from 4.66 percent to 7.80 percent for vegetable crops. The transition probability matrix has indicated that over the years, horticultural crop groups have retained a higher share (92.00%) in terms of area under crops. The Northern Dry Zone has been found to be more diversified with Entropy index of 00.99 and household crop richness of 03.20 compared to 00.55 and 01.90 in the Northern Transitional Zone, respectively.

Kumar et al. (2015) revealed that animal husbandry and dairy, vegetable production, floriculture were the main choices of the farmers for diversification, however spices, medicinal plants and pulse were also focused by the sufficient number of farmers for diversification.

Rai (2015) reported that majority (86%) of the respondents had medium to high level of crop diversification followed by had low to medium level of enterprise diversification (74%). In general, majority (91%) of the respondents had medium to low level of agricultural diversification. 

Agarwal (2013) studied on sustainable livelihood security and agricultural diversification in Rajasthan. The districts such as Sirohi, Pali and Hanumangarh performed better in crop diversification whereas, the poor performing districts in crop diversification were Udaipur, Rajsamand and Barmer. Overall crop diversification index for Rajasthan state was estimated to be 0.88 depicting very high level of crop diversification. In deserted areas, 64 percent of the farmers were under high level and remaining 36 percent farmers were under low level of livestock diversification.

Mandal and Bezbaruah (2013) in their study reported that in chronically flood prone areas crop diversification is significantly higher with Crop Diversity Index (CDI) value 0.568 than in flood free areas with 0.315 CDI value. It showed that farmers in areas where floods are regular have to adopted a diverse and intense cropping pattern to use the most of their land resources during the period which is free from floods.

Miah et al. (2013) found the average value of the Agricultural Diversification Index (ADI) is 0.56 from 1993 to 2010. The highest agricultural diversification took place in Chittagong and Barisal regions, while Rangpur and Rajshahi regions experienced the lowest AD over the years.

Dutta (2012) conducted a study on “Practices and perception of farmers towards farm diversification in Burdwan district of West Bengal” and revealed that 69 percent of farmers were practicing farm diversification up to medium extent followed by 18 percent farmers were practicing it at lower extent, and only 13 percent of the farmers were practicing diversified farming at higher extent.

Shakya (2012) found that 6.25 percent farmers having more specialization or less diversification, means they are growing only agriculture crops on the farm and 45 percent farmers having highly diversified, means they are farming of livestock, poultry, business and horticultural crops etc. along with agricultural crops on his farm.
Haque and Bhattacharya (2010) conducted a study on “Constraints and Potentials of Diversified Agricultural Development in Eastern India”. The Simpson Index of Diversification (SID) calculated was highest in Orissa (0.25) followed by Bihar (0.18), West Bengal (0.16), Uttar Pradesh (0.15) and Jharkhand (0.08). It was found that in the states of Orissa, Bihar, West Bengal and Jharkhand the crop diversification away from food gains was mainly towards oilseeds while in Uttar Pradesh it was towards sugarcane. There was some diversification towards cultivation of vegetables in the state of Orissa and West Bengal. It was also found that the state of Orissa showed more diversification away from food grains and Jharkhand showed least diversification.

2.3 Literature Related to Livelihood Security 

Chovatia et al. (2024) revealed that the majority (61.67%) of the coastal area farmers had medium level of overall livelihood security index, followed by 20 percent and 18.33 percent of them who had low and high levels of overall livelihood security index. It can be concluded that the great majority of the coastal-level farmers had medium level of overall livelihood security index. As the majority of the coastal area farmers fell under the medium to low category for all seven components of the overall livelihood security index, it is rightly reflected in overall livelihood security.

Rathod et al. (2024) revealed that nearly three-fifths (58.73%) of small farmers had medium level of livelihood security, followed by 26.98 percent of farmers who had high and 14.29 percent of them who had low levels of livelihood security, respectively.  In the case of marginal farmers, more than half (53.97%) of farmers had medium level of livelihood security, followed by 30.16 percent and 15.87 percent of them who had low and high levels of livelihood security, respectively.

Abhishek (2023) found in his study that nearly half of the farm women belong to the high category of overall livelihood security in plantation cropping situations (44%), followed by the medium category in cereal cropping situations (58%), vegetable cropping situations (44%), and also pooled situations (46%).

Chaithra et al. (2023) found that a significant proportion (38.89%) of farmers were found to have better livelihood security, followed by 31.11 percent who had ‘poor’ livelihood security and 30.00 percent of them who had ‘average’ livelihood security.

Manikanta and Satpathy (2023) revealed that the majority (60.84%) were classified as having medium Livelihood Security, and 81.67 percent of respondents lived in medium to high levels of livelihood security in the selected area.

Dedun (2022) found that nearly three-fifths (63%) of the tribal famers had medium level of livelihood security with respect to family farming followed by 20 per cent and 17 percent of them had low and high level of livelihood security with respect to family farming, respectively.

Dhakade et al. (2021) revealed that 41.25 percent of the respondents had medium level of livelihood security followed by 35 and 23.75 percent of the respondents had low and high level of livelihood security, respectively.

Gajera (2021) revealed that a little more than three fifth (61.67%) of the coastal area farmers had medium level of overall livelihood security index, followed by 20.00 percent and 18.33 percent of them had low and high level of overall livelihood security index.

Jhamb (2021) found that highest proportions of the respondents (46.25%) were medium livelihood security, 31.25 percent of them were low livelihood security and 22.50 percent respondents were high livelihood security.

Girish et al. (2020) revealed that overall livelihood security index was found to be 0.76. Among which food and nutritional security had index value (0.86) while infrastructural security had low index value (0.65). According to overall livelihood security 46.11 percent of the respondents fell under high level followed by 22.22 percent with very high level. 

Meshram (2020) measured that the overall livelihood security index of small and marginal tribal farmers which was 0.69 that means around 30 percent of the small and marginal tribal farmers were in livelihood insecurity status in the Mandla district of Madhya Pradesh.

Prasad et al. (2020) observed that livelihood security of respondents in less satisfied category decreased by (44.1-31.82) = 12.39 percent, satisfied category decreased by (33.06-30.99) = 2.07 percent and highly satisfied category improved by (37.19-22.73) = 14.46 percent after implementation of the project. Out of seven dimensions of livelihood security maximum increase observed in employment security (66.21%) followed by living amenities (65.57%), economic efficiency (51.08%), social equitability (44.16%), ecological security (39.12%), assets (36.46%) and coping strategies against stress (35.15%). Overall, 48.37 percent increased after implementation of project.

Pradhan et al. (2020) revealed that more than sixty percent of respondents (61.66%) came in the category of having medium Livelihood Security, 20 percent come in the category of low Livelihood Security, and 18.34 percent come in the category of having high livelihood security.

Bharadwaj (2019) found that majority of the marginal farmers (57.76%) had medium level of livelihood security followed by 32.43 percent with low and 10.81 percent with high level of livelihood security.

Hetal (2019) observed that majority (77.50%) of the tribal farmers had low level of livelihood security, followed by 15.00 percent and 7.50 percent of them had low and medium level of livelihood security. 

Patel (2019) mentioned that more than three-fourth (77.50%) of the tribal farmers had low level of livelihood security followed by 15.00 percent and 7.50 percent of them had low and medium level of livelihood security.
Pradhan (2019) observed that more than half of the respondents (55.00%) had medium level of livelihood security followed by 25.83 percent and 19.17 percent of them had high and low livelihood security respectively.

Sathwika et al. (2019) revealed that majority (88.3%) of the respondents had medium level of occupational security, educational security (80%), social security (79.2%), health security (76.6%), habitat security (76.2%), then (65%) had medium level of food security.

Barela et al. (2018) concluded that significant percent of the tribal farmers in case of food security (47.50%), economic security (52.50%), health security (43.33%) and institutional security (40.83%) comes under low category. In case of education security (49.17%), infrastructure security (46.67%) respondents come under medium category, whereas, 51.67 percent of respondent in case of social security comes under high category. Further, almost half of the respondents (48.33%) possessed low level of overall livelihood security followed by 32.50 and 19.17 percent of the respondents had medium and high levels of livelihood security, respectively.
Harshitha and Prasad (2018) reported their study that 48.12 percent of the respondents belonged to medium category of overall livelihood security followed by 27.5 percent and 24.37 percent of the respondents belonged to high and low categories of overall livelihood security respectively. The most likely reason for the observed results are due to medium level of food security, occupational security, habitat security, educational security, environmental security, and health security components of livelihood security. 

Kumar et al. (2018) revealed that more than four fifth (82.92%) of the respondents had medium to high level of livelihood security, whereas, the overall average livelihood security index value was 0.61. The average rural livelihood security index value was high (0.67) for high milk sellers followed by medium (0.62) and low (0.54) milk sellers.
Sushantha (2017) revealed that overall livelihood security of farmers through farm diversification is medium level (0.72 to 0.77), and among different indicators of livelihood security, food and nutritional security (0.87), and economic security (0.82) showing high value whereas, Infrastructure security (0.66) contributing low towards the overall livelihood security through farm diversification. The average livelihood security through farm diversification in landless, marginal and small farmers was observed to be 0.70, 0.71 and 0.72 in Punjab.

Swati (2016) revealed that majority of the tribal farmers had medium level of livelihoods with higher access towards the financial capital index (62.14%) followed by physical capital index (60.20%), social capital index (58.66%), natural capital index (57.56%) and lastly human capital index (48.92%). The majority of the tribal farmers (62.09 %) had medium level of overall livelihoods followed by high (20.83%) and low (17.08%) level of overall livelihoods, respectively.

Rai (2015) revealed that more than half of the respondents (55%) had medium livelihood Security, followed by low livelihood security (30%) and high livelihood security (15%).
Yashodhara (2015) shown that more than two-fifth (44.40%) of irrigated farmers had high level of livelihood status, followed by medium (37.80%) and low level of livelihood status (17.80%). Whereas in rainfed situation, slightly more than two-fifth (43.30%) of farmers had low level of livelihood status followed by 38.90 percent had medium and 17.80 percent had high level of livelihood status. 

Argade (2014) revealed that 50.84 percent of the respondents had high to very high level of integrated rural livelihood security followed by medium level of integrated rural livelihood security (40.41%). Furthermore, one-third of the respondents (33.33%) had high level of economic security, 31.25 percent had low level of agricultural security and 34.59 percent had medium level of health security. While 39.58 percent of respondents had high level of social security, medium level of infrastructure security (40.42%) and had high to very high level of environmental security (60.41%).
Lal (2014) revealed that nearly half of the respondents (49.38%) had medium livelihood security, followed by low livelihood security (27.50%) and high livelihood security (10.62%).
Binkadakatti (2013) revealed that slightly more than one-third (36.67%) of the rehabilitant farmers were found under medium livelihood security category, followed by low (33.89%) and high livelihood security (29.44%) categories. Among the components of livelihood security, physical capital (72.05%) and financial capital (68.28%) performed better, while human capital (63.59%) and social capital (55.24%) performed moderately and natural capital performed poorly (48.77%).

Karuna Jeba Mary and Karthikeyan (2013) revealed that majority (52.94%) of rural women had medium LSI value and there was a gap of about 48 percent to reach the level of 100 percent LSI. More than one-third (34.316%) of women had high level of LSI value and less than one-fifth (18.63%) of women had low level LSI value.

Mamathalakshmi (2013) found that livelihood security of majority was in low level in rainfed situation (57.14%), medium level in irrigated situation (64.29%), high level in plantation situation (54.28%) and medium level in pooled case (39.52%).
Parmanand (2012) revealed that 40.00 percent of the respondents had medium livelihood security, followed by low livelihood security (37.92%) and high livelihood security (22.08%). Among the components of livelihood security, out of the total respondents, 39.17 percent were having medium level of food security in the study area, medium level of economic security (37.50 %), having high level of health security (36.25 %), medium level of educational security (55.42 %), medium level of social security (54.17 %), low institutional security (53.75 %) and medium level of infrastructural security (45.42 %).
2.4 Relationships between Independent Variables and Agricultural Diversification

Table 2.2 Relationships between selected characteristics of the farmers’ and their agricultural diversification

	Sl.
	Author/s with Publication year
	Dependent Variable
	Respondents
	Relatio-nship
	Significant /NS

	i.
	Age

	
	Islam et al. (2024)
	Crop diversification
	Farmers
	-ve
	Significant

	
	Rathod (2023)
	Extent of agriculture diversification
	Small farmers
	+ve
	NS

	
	Rathod (2023)
	Extent of agriculture diversification
	Marginal farmers
	- ve
	NS

	
	Dudhatara (2021)
	Agricultural diversification 
	Farmers
	- ve
	NS

	
	Kumari (2021)
	Extent of agriculture diversification
	Farmers
	+ve
	NS

	
	Bagri (2020)
	Agriculture diversification pattern
	Farmers
	- ve
	NS

	
	Bharadwaj (2019)
	Extent of diversification in crop
	Farmers
	+ve
	NS

	
	Devi (2018)
	Diversification of Agriculture
	Farmers
	+ve
	Significant

	
	Islam and Hossain (2017)
	Crop diversification
	Farmers
	- ve
	NS

	
	Rai (2015)
	Agricultural diversification
	Farmers
	- ve
	NS

	ii.
	Educational qualification

	
	Islam et al. (2024)
	Crop diversification
	Farmers
	+ve
	Significant

	
	Rathod (2023)
	Extent of agriculture diversification
	Respondents
	+ve
	Significant

	
	Dudhatara (2021)
	Agricultural diversification
	Farmers
	+ve
	Significant

	
	Kumari (2021)
	Extent of agriculture diversification
	Farmers
	- ve
	NS

	
	Bagri (2020)
	Agriculture diversification pattern
	Farmers
	+ve
	Significant

	
	Bharadwaj (2019)
	Extent of diversification in crops
	Farmers
	+ve
	Significant

	
	Devi (2018)
	Diversification of Agriculture
	Farmers
	+ve
	Significant

	
	Islam and Hossain (2017)
	Crop diversification
	Farmers
	+ve
	NS

	
	Chowdhury (2017)
	Vertical crop diversification
	Farmers
	+ve
	Significant

	
	Rai (2015)
	Agricultural diversification
	Farmers
	+ve
	Significant

	iii.
	Family size
	
	
	
	

	
	Islam et al. (2024)
	Crop diversification
	Farmers
	+ve
	Significant

	
	Rathod (2023)
	Extent of agriculture diversification
	Respondents
	+ve
	NS

	
	Bagri (2020)
	Agriculture diversification pattern
	Farmers
	-ve
	NS

	
	Bharadwaj (2019)
	Extent of diversification in crop
	Farmers
	+ve
	NS

	
	Islam and Hossain (2017)
	Crop diversification
	Farmers
	+ve
	Significant

	
	Rai (2015)
	Agricultural

diversification
	Farmers
	-ve
	NS

	iv.
	Farm size 

	
	Nirmal et al. (2024)
	Livelihood diversification
	Farmers
	-ve
	Significant

	
	Islam et al. (2024)
	Crop diversification
	Farmers
	+ve
	NS

	
	Felix & Ramappa (2023)
	Crop diversification
	Farmers
	-ve
	Significant

	
	Rathod (2023)
	Extent of agriculture diversification
	Respondents
	+ve
	Significant

	
	Dudhatara (2021)
	Agricultural diversification
	Farmers
	+ve
	Significant

	
	Kumari (2021)
	Extent of agriculture diversification
	Farmers
	+ve
	Significant

	
	Bagri (2020)
	Agriculture diversification pattern
	Farmers
	+ve
	Significant

	
	Bharadwaj (2019)
	Extent of diversification
	Farmers
	+ve
	Significant

	
	Devi (2018)
	Diversification of Agriculture
	Farmers
	+ve
	Significant

	
	Kankwamba et al. (2018)
	Crop diversification
	Farmers
	-ve
	Significant

	
	Islam and Hossain (2017)
	Crop diversification
	Farmers
	-ve
	Significant

	
	Rai (2015)
	Agricultural diversification
	Farmers
	+ve
	Significant

	
	Culas (2012)
	Causes of farm diversification
	Respondents
	+ve
	Significant

	
	Pfeifer et al. (2009)
	Farm diversification
	Farmers
	-ve
	Significant

	v.
	Farming experience

	
	Islam et al. (2024)
	Crop diversification
	Farmers
	+ve
	Significant

	
	Rathod (2023)
	Extent of agriculture diversification
	Respondents
	+ve
	NS

	
	Kumari (2021)
	Extent of agriculture diversification
	Farmers
	+ve
	NS

	vi.
	Non-agricultural income

	
	Islam et al. (2024)
	Crop diversification
	Farmers
	-ve
	Significant

	
	Gebiso et al. (2023)
	Crop diversification
	Households
	- ve
	NS

	
	Devi (2018)
	Diversification of Agriculture
	Farmers
	-ve
	Significant

	
	Islam and Hossain (2017)
	Crop diversification
	Farmers
	-ve
	Significant

	
	Chowdhury (2017)
	Vertical crop diversification
	Farmers
	+ve
	NS

	vii
	Irrigation intensity

	
	Kumar et al. (2024)
	Crop diversification
	Farmers
	- ve
	Significant

	
	Felix & Ramappa (2023)
	Crop diversification
	Farmers
	+ve
	Significant

	
	Saha & Rudra (2017)
	Crop diversification
	Farmers
	+ve
	Significant

	
	Islam and Hossain (2017)
	Crop diversification
	Farmers
	-ve
	Significant

	viii.
	Farm mechanization

	
	Jackson et al. (2025)
	Pattern of livelihood diversification
	Farmers
	- ve
	NS

	
	Gebiso et al. (2023)
	Crop diversification
	Households
	+ve
	Significant

	
	Bharadwaj (2019)
	Extent of diversification in crop
	Farmers
	+ve
	Significant

	ix.
	Decision making ability: No findings were found on this variable

	x.
	Risk orientation

	
	Rathod (2023)
	Extent of agriculture diversification
	Respondents
	+ve
	Significant

	
	Dudhatara (2021)
	Agricultural diversification
	Farmers
	+ve
	Significant

	
	Kumari (2021)
	Extent of agriculture diversification
	Farmers
	+ve
	NS

	
	Bagri (2020)
	Agriculture diversification pattern
	Farmers
	+ve
	Significant

	
	Bharadwaj (2019)
	Extent of diversification in crop
	Farmers
	+ve
	Significant

	
	Rai (2015)
	Agricultural diversification
	Farmers
	+ve
	Significant

	
	Culas (2012)
	Causes of farm diversification
	Respondents
	+ve
	Significant

	xi.
	Attitude towards diversification

	
	Dudhatara (2021)
	Agricultural diversification
	Farmers
	+ve
	Significant

	
	Mittra et al. (2021)
	Livelihood diversification
	Respondents
	+ve
	Significant

	
	Bharadwaj (2019)
	Extent of diversification in crop
	Farmers
	+ve
	Significant

	xii.
	Social participation

	
	Bagri (2020)
	Agriculture diversification pattern
	Farmers
	-ve
	NS

	
	Bharadwaj (2019)
	Extent of diversification in crop
	Farmers
	+ve
	NS

	
	Chowdhury (2017)
	Vertical crop diversification
	Farmers
	+ve
	NS

	
	Rai (2015)
	Agricultural diversification
	Rural people
	+ve
	Significant

	
	Culas (2012)
	Causes of farm diversification
	Respondents
	+ve
	Significant

	xiii.
	Credit seeking behaviour

	
	Rathod (2023)
	Extent of agriculture diversification
	Respondents
	+ve
	Significant

	
	Kavitha (2021)
	Integrated farming system
	Farmers
	+ve
	NS

	
	Bagri (2020)
	Agriculture diversification pattern
	Farmers
	+ve
	Significant

	
	Bharadwaj (2019)
	Extent of diversification
	Farmers
	+ve
	NS

	
	Rai (2015)
	Agricultural diversification
	Farmers
	+ve
	Significant

	xiv.
	Extension media contact

	
	Rathod (2023)
	Extent of agriculture diversification
	Farmers
	+ve
	Significant

	
	Dudhatara (2021)
	Agricultural diversification
	Farmers
	+ve
	Significant

	
	Kumari (2021)
	Extent of agriculture diversification
	Farmers
	+ve
	Significant

	
	Bagri (2020)
	Agriculture diversification pattern
	Farmers
	+ve
	Significant

	
	Bharadwaj (2019)
	Extent of diversification in crop
	Farmers
	+ve
	Significant

	
	Rai (2015)
	Agricultural

diversification
	Rural people
	+ve
	Significant

	xv.
	Market accessibility

	
	Jackson et al. (2025)
	Patterns of livelihood diversification
	Farm households
	+ve
	Significant

	
	Kavitha (2021)
	Integrated farming system
	Farmer
	+ve
	Significant

	
	Rehan (2020)
	On farm diversification
	Farm households
	+ve
	Significant

	
	Reddy (2019)
	Livelihood diversification
	Farmers
	+ve
	Significant

	
	Chowdhury (2017)
	Vertical crop diversification
	Farmers
	+ve
	Significant

	
	Miah et al. (2013)
	Agricultural diversification
	Farmers
	- ve
	NS


2.5 Conceptual Framework of the Study

A conceptual framework is a diagrammatic or schematic representation that illustrates the key elements of a system and the relationships among them with reference to a criterion variable (Imenda, 2014; Miles et al., 2014). In the present study, the conceptual framework was developed based on the researcher’s professional experience and a comprehensive review of relevant literature. The study variables were organized according to their roles as independent, dependent, and associated variables in line with the research objectives.

The framework explains the pattern and extent of agricultural diversification practiced by farmers in different agricultural situations of Northern Bangladesh and examines its association with farmers’ livelihood security. It identifies the major factors influencing farmers’ diversification decisions, the forms of diversification adopted, and the livelihood outcomes associated with varying levels of diversification.

In this framework, agricultural diversification is treated as the primary dependent variable and is positioned at the center of the study. It encompasses the adoption of multiple agricultural enterprises by farmers, including crop diversification, livestock diversification, and fisheries diversification. Agroforestry diversification is depicted with dashed arrows to indicate its supportive and emerging role in the study area. This structure allows the assessment of both the extent (degree) and pattern (composition) of agricultural diversification across different agricultural situations, such as Upland, Charland, and Barind Tract areas.

The framework further demonstrates that agricultural diversification is influenced by three major groups of independent variables: socio-economic, psychological, and institutional factors. Socio-economic factors include age, educational qualification, family size, farm size, farming experience, non-agricultural income, irrigation intensity, and farm mechanization. Psychological factors comprise farmers’ decision-making ability, risk orientation, and attitudes toward agricultural diversification. Institutional factors include social participation, credit-seeking behavior, extension media contact, and market accessibility. Collectively, these factors shape farmers’ capacity and willingness to adopt diversified farming systems.

Livelihood security is included as an associated outcome variable, examined in relation to agricultural diversification rather than as a direct causal determinant. Livelihood security is conceptualized as a multidimensional construct encompassing food security, financial security, habitat security, educational security, health security, social security, and environmental security. The framework enables the study to assess whether differences in the extent of agricultural diversification are associated with variations in farmers’ livelihood security levels across different agricultural situations. The framework also incorporates constraints faced by farmers in adopting agricultural diversification, such as limited resources, technical difficulties, and institutional barriers, and records farmers’ suggested measures to overcome these constraints. This provides practical insights for promoting agricultural diversification and informing policy interventions.

Finally, the framework acknowledges the influence of external factors—such as government policies, informal trade, and climate change—which indirectly affect agricultural diversification and livelihood outcomes but remain largely beyond farmers’ direct control. Overall, the conceptual framework provides a coherent structure for addressing the study objectives and guides the empirical analysis of agricultural diversification as the dependent variable and its association with livelihood security in Northern Bangladesh.

Legend:
	Considered for the study
	

	Not considered for the study
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	Figure 2.2 Conceptual framework of the study
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