



Strengthening Livelihood in Tribal Farming Communities through Diversification Strategies in Odisha

Abstract
Livelihood in tribal farming communities is essential for sustainable development and long-term resilience. This paper examines the role of diversification strategies in enhancing livelihood security by integrating physical, natural, human, financial, and social dimensions. Expanding livelihood sources such as agroforestry, livestock farming, value-added agricultural enterprises, and non-farm activities bolster economic stability and promote sustainable resource management. By applying the Sustainable Livelihood Framework, the review underscores the importance of indigenous knowledge, modern agricultural advancements, skill development, and market integration in strengthening tribal livelihoods. Furthermore, it explores the contributions of government policies, cooperatives, and community-driven initiatives in fostering diversified income opportunities. By synthesising existing research, this study highlights how diversification strategies enhance productivity, income security, and overall well-being. Implementing diversification strategies, such as incorporating horticulture, animal husbandry, and non-timber forest products, can help mitigate risks associated with monocropping and improve income stability. Factors prompting diversification include land degradation and limited market access, while emerging market opportunities and supportive policies serve as incentives.​Strengthening livelihood security through a multifaceted approach not only enhances resilience but also supports the socio-economic empowerment of tribal farming communities, ensuring their sustainable development.
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Introduction 
“In recent times, rural livelihood diversification has gained much attention from various researchers and policymakers in developing countries for its significant role in reducing vulnerability and poverty. In the course of changing economic development, the economic activities have expanded much beyond agricultural and their allied activities, particularly in rural areas” (Bora & Mahanta, 2024). “It has been evident that in developing countries one per cent growth in GDP of agriculture increases the expenditures of the poor at least 2.5 times more than the growth that we see from other sectors” (Ligon and Sadoulet, 2007). “Over the last decade, securing livelihoods has become increasingly recognised as an important component of long-term development. However, in India, small and marginal farmers' land-based livelihoods are increasingly becoming unsustainable, as their land is no longer capable of meeting the needs of the family and fodder for their cattle” (Hiremath, 2007). “Arguably, an effective way to reduce livelihood risks and rural poverty in developing regions is by adopting diversified livelihood strategies” (Lemi, 2009). Livelihood diversification has become an important avenue for rural people to build resilience, alleviate poverty, and adjust to socio-economic and environmental changes (Mahedi et al., 2025). According to Ellis (2000), “livelihood includes the assets (human, natural, social, physical, and financial capitals), the activities, and the access to these activities (intermediated by institutions and social interactions) necessary for a means of living”. Similarly, Bryceson (2002) also described “livelihoods as strategies people adopt to satisfy their needs and earn a living”. “Its primary purpose is to earn an income and sustain a better life” (Gwimbi, 2009; Mutopo, 2014). “In rural areas, due to practising agriculture as a traditional knowledge with the absence of enhancing their subsistence way, it has no capabilities to provide sufficient means of escape from poverty” (Abera et al., 2021). Over time, the possibilities for a rural household to expand its economic activities beyond farming have become more significant (Salam, 2024). This review seeks to consolidate existing knowledge on livelihood status in tribal farming communities, examine the impact of diversification strategies on economic and social resilience, and identify avenues for future research and policy initiatives to promote sustainable development.
Livelihood diversification
“Livelihood diversification has been embraced by a number of development agencies, with UNDP the first to do so fully and the Department for International Development (DFID) adopting it as a central strategy for meeting the goals set out in its 1997 White Paper ‘Eliminating World Poverty’. The contribution made by livelihood diversification to rural livelihood is a significant one, which has often been ignored by policymakers who have chosen to focus their activities on agriculture” (Ellis, 1998). “Livelihood diversification is an applied strategy and instrument for poverty?” reduction (Gautam & Andersen, 2016). “It is a process of practising new activities to upgrade their standard of living for their survival. Farmers, even in developing countries, are not only used for risk mitigation but also for enhancing better financial returns” (Barbieri & Mahoney, 2009). “Livelihood diversification refers to households increasing the number of economic activities they engage in to improve their income” (Zhao & Barry, 2013). “Diversification is about changing the nature of a full-time occupation than an individual or family possessing multiple occupations in the context of ‘farm changes’ and ‘developing off-farm practice’” (Ellis, 2000). “In the process of livelihood diversification, farmers and households design a range of activities and social support means for survival, recognition, raising income, and adverse to risk. Moreover, the ability of households to engage in a type of livelihood strategy is influenced by the types of capital assets they have access to” (Scoones 1998; Rakodi 1999). “Livelihood diversification we are referring to the phenomenon where households engage in multiple activities (either on-farm or off-farm, agricultural or non-agricultural) to survive and to improve their standard of living. On-farm diversification, including the introduction of new crops, has a positive effect on equity in terms of income, employment, and poverty alleviation as a livelihood” (Thornton et al., 2009; Birthal and Ali, 2005). “A livelihood strategy can be defined as a portfolio of activities and choices that people make to achieve their livelihood goals, including productive activities, investment strategies, reproductive choices, etc.” (Adato and Meinzen-Dick, 2002; DFID, 1999; Ellis, 1998). Diversification can be classified into off-farm and on-farm (Israr et al., 2014). “The different off-farm sectors demand different levels of investment and offer different returns. The higher returns require higher investment in social, human and financial capital, the poor people cannot afford it” (Gautam & Andersen, 2016). Livelihood diversification (LD) is a key strategy by which people in many parts of the world try to make ends meet and improve their well-being. Livelihood diversification refers to a continuous adaptive process whereby households add new activities, maintain existing ones or drop others, thereby maintaining diverse and changing livelihood portfolios. “People diversify by adopting a range of activities. Thus, income sources may include ‘farm income’, ‘non-farm income’ (non-agricultural income sources, such as non-farm wages and business income), and ‘off-farm income’ (wages of exchange labour on other farms – i.e. within agriculture, including payment in kind)” (Ellis, 2000).
Livelihood approach
“The livelihood approach has been innovative in several ways. First, the focus of analysis has shifted away from aggregate variables, concentrating on approximations of overall well-being, often scaled down to income or consumption measures” (De Haan and Zoomers, 2005). “The framework also breaks with the tradition in rural development research to focus on natural resources as the crucial element in living conditions” (Bebbington, 1999). Instead, the livelihood approach aims to capture the multiple interactions between people’s resources and strategies, which are dependent upon the social and institutional environment(s).
Second, “the livelihood approach accentuates the ability of social actors to play an active role in shaping their own livelihoods. It breaks with the rather pessimistic view of earlier micro-level (household) studies, which often nurtured an image of 'the poor' as passive marginalised victims” (De Haan and Zoomers, 2005). Bebbington sees people’s assets, "not simply as resources that people use in building livelihoods; they give them the capability to be and to act" (Bebbington, 1999). This idea also approximates Sen's (1985) notion of agency, which he regards as central in valuing human life. The notion of agency is relevant in all social experiences, even in cases of extreme coercion. Agency determines and is determined by a person's access to strategic resources and is embodied in social relations, closely linked with power relations and shaped through institutional structures (Long, 2001).
Both characteristics of the approach bring us to a third attribute: the livelihood approach inserts a dynamic dimension into the analysis of well-being and poverty. Indeed, the multiple links and interactions between resources and strategies may evolve over time. (De Haan and Zoomers, 2005) have developed the idea of 'livelihood pathways' that situate patterns of livelihood assets and activities in the negotiation process between social actors. These pathways change over time in a non-uniform and non-predefined way, but their course is embedded within an institutional and social context.
Approaches to classifying livelihood strategies
“Approaches of classifying livelihood strategies incorporate the asset-based approach, activity choice approach and income-based approach. The asset-based approach classifies livelihood strategies from the perspective of input according to asset allocation across different activities” (Brown et al., 2006) or asset portfolios (Ansoms and Mckay, 2010). However, “it is hard for the asset-based approach to capture nonproductive income-generating activities not involving asset inputs or difficult to measure asset inputs into them, such as investment, retirement, transfer payment, etc. The income-based approach classifies livelihood strategies from the perspective of output according to income from a certain source, for example, nonfarm income” (Reardon, 1997; Fang et al., 2014), forest income (Babulo et al., 2008), cash transfer income (Dou et al., 2017), etc., or income from several subdivided sources (income composition) (Wu, Li and Hou, 2017). Nevertheless, “the income-based approach has its inherent drawbacks. Firstly, the stochastic nature of income could introduce considerable variations into studies; secondly, it fails to present asset and activity differences among households belonging to the same group according to the income-based classification” (Nielsen et al., 2013 and Jiao, Pouliot and Walelign, 2017). 
Compared with the asset-based approach and income-based approach, the activity choice approach stems from the definition and essence of livelihood strategies and classifies livelihood strategies from the perspective of the process. Livelihood strategies connect livelihood assets and livelihood outcomes through a sequence of income-generating activities. Thereby, Nielsen et al., (2013) pointed out that activity variables should link the stock concept of assets and the ex-post flow of income, which is ordinarily employed to measure livelihood outcomes (Walelign, 2017). However, “there exist two dominant deficiencies in the limited existing studies which adopted the activity choice approach to classify livelihood strategies. Firstly, a “binary” method is usually employed in the process of adopting activity variables, namely, for productive activities, variables measuring the allocation of labor and other inputs were adopted; while for nonproductive activities, which were difficult or impossible to be measured by labor or other inputs, variables representing income were adopted. However, the “binary” division is somewhat incomprehensive and inflexible, which is a “mechanical” combination of the asset-based approach and the income-based approach. Secondly, self-employment was measured by input costs” (Nielsen et al., 2013 and Jiao, Pouliot and Walelign, 2017) or income instead of labor allocation it is difficult and time-consuming to capture the self-employed labor allocation (Nielsen et al., 2013), though labor allocation is the most direct measure of how much time households choose to invest in each activity (Jiao, Pouliot and Walelign, 2017).
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Fig 1: Three approaches of classifying livelihood strategies (Source: Sun et al., 2019)
Sustainable Livelihood Approach (SLA)
“The Sustainable Livelihood Approach (SLA) is one of the methods to enhance understanding of the livelihoods of poor households. The SLA is a multidimensional, integrated and rational approach to poverty reduction. This concept was first introduced by the Brundtland Commission on Environment and Development in 1987 and later expanded at the United Nations Conference on Environment and Development in 1992” (IISD, 2013). The 1992 United Nations Conference on Environment and Development (UNCED) expanded the concept, especially in the context of Agenda 21, and advocated for the achievement of sustainable livelihoods as a broad goal for poverty eradication. It stated that sustainable livelihoods could serve as 'an integrating factor that allows policies to address 'development, sustainable resource management, and poverty eradication simultaneously. As a concept, “a sustainable livelihoods approach is held to provide a more rounded picture of the complexities of living and surviving in poor communities than understandings based on measures of income, consumption and employment” (Brocklesby and Fisher, 2003).
The sustainable livelihoods approach is a way of thinking about the objectives, scope, and priorities for development activities. It is based on evolving thinking about the way the poor and vulnerable live their lives and the importance of policies and institutions. It helps formulate development activities that are: -
· People-centred: People rather than the resources they use are the priority concern in the livelihoods approach, since problems associated with development often root in adverse institutional structures impossible to overcome through simple asset creation.
· Holistic: A holistic view is aspired to understand the stakeholders' livelihoods, with all its facets, by a manageable model that helps to identify the most pressing constraints people must face.
· Dynamic: Just as people's livelihoods and the institutions that shape their lives are highly dynamic, so is the approach to learn from changes and helping mitigate negative impacts, whilst supporting positive effects.
· Building strengths: A central issue of the approach is the recognition of everyone's inherent potential for his/her removal of constraints and realisation of potential. Identifying these strengths rather than the needs and problems is the starting point of this approach, to contribute to the stakeholders' robustness and ability to achieve their own objectives.
· Macro-micro links: Development activity tends to focus on either the macro or the micro level, whereas the SLA tries to bridge this gap in stressing the links between the two levels. As people are often affected by decisions at the macro policy level and vice versa, this relation needs to be considered to achieve sustainable development.
· Sustainable: A livelihood can be classified as sustainable if it is resilient in the face of external shocks and stresses, if it is independent from external support, if it is able to maintain the long-term productivity of natural resources and if it does not undermine the livelihood options of others.
(Kollmair et al., 2002)
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Fig 2: Sustainable Livelihood Framework (Source: DFID, 2000)
[bookmark: _GoBack]“The SL Framework is built around five principal categories of livelihood assets, graphically depicted as a pentagon to underline their interconnections and the fact that livelihoods depend on a combination of assets of various kinds and not just from one category. An important part of the analysis is thus to find out about people's access to different types of assets (physical, human, financial, natural, and social) and their ability to put these to productive use. The framework offers a way of assessing how organisations, policies, institutions, and cultural norms shape livelihoods, both by determining who gains access to which type of asset and defining what range of livelihood strategies are open and attractive to people” (Carney 1998). “The sustainable livelihoods framework provides another alternative, multidimensional perspective for development and poverty studies. In the framework, people make/undertake a range of choices/activities to achieve livelihood outcomes on the basis of asset endowments. Meanwhile, a battery of internal and external factors will exert important impacts on the system, including vulnerability context and transforming structures and processes” (DFID, 1999).
DFID's SL approach is not a 'programming framework' in the sense that it clearly spells out the various steps to be taken in the planning of concrete SL programs. Instead, it represents 'a way of thinking about poverty, focusing on the livelihoods of the poor to facilitate the identification of issues or areas that should be addressed in a specific situation to reduce poverty. This is not to say that there are no strategic concerns influencing the choice of areas for intervention. For DFID, the two most important areas for effective contribution are:
· direct support to assets (i.e., providing poor people with better access to the assets that act as a foundation for their livelihoods); and
· support to the more effective functioning of the structures and processes (policies, public and private sector organisations, markets, social relations, etc.) that influence not only access to assets, but also which livelihood strategies are open to people.
Elements of the Framework
At the centre of the livelihood framework, in the context of vulnerability, is the asset pentagon. The pentagon was created to make it possible to visually represent individual asset information, highlighting significant relationships between the different assets. 
Human capital is made up of the abilities, knowledge, work ethic, and physical well-being that allow people to pursue various livelihood options and accomplish their goals. Human capital, which changes depending on factors like family size, skill levels, leadership potential, health state, etc., is a factor in the quantity and quality of labour available at the household level. Within the concept of sustainable livelihoods, social capital refers to the social resources that individuals utilise to achieve their livelihood goals. The development of these is accomplished by: 
• membership in more formalised groups, which frequently requires adherence to mutually agreed or widely accepted rules, norms, and sanctions; and 
· networks and connectedness, either horizontal (between people with shared interests) or vertical (between patrons and clients), which increase people's trust and capacity to collaborate and broaden their access to wider institutions, such as political or civic bodies; and 
The foundation of informal safety nets among the impoverished may be found in relationships based on reciprocity, trust, and transactions that promote cooperation and lower transaction costs. The natural resource stocks from which resource flows and services (such as nitrogen cycling and erosion prevention) that are beneficial for livelihoods are obtained are referred to as natural capital. The resources that comprise natural capital vary greatly, ranging from divisible assets utilised directly for production (trees, land, etc.) to intangible public goods like biodiversity and the atmosphere. Land, forests, marine and wild resources, water, air quality, erosion prevention, waste absorption, storm protection, biodiversity level, and rate of change are a few examples of natural capital and the services that come from it. The fundamental infrastructure and producer products required to sustain livelihoods are included in physical capital. 
Producer goods are the tools and equipment that people use to work more productively, while infrastructure is the physical modifications made to the environment that enable people to meet their fundamental needs and be more productive. 
Sustainable lifestyles often require the following infrastructure elements: reasonably priced transportation; safe housing and buildings; sufficient water supply and sanitation; inexpensive, clean energy; and information (communications) accessibility. The financial resources that people employ to accomplish their livelihood goals are referred to as financial capital. 
Financial capital comes from two primary sources. 
Stocks on hand: Because savings are free of obligations and typically do not require dependence on others, they are the preferred form of financial capital. They can be kept in cash, bank accounts, or liquid assets like jewellery and livestock. Credit-providing organisations are another source of financial resources.
Frequent inflows of funds: Remittances and pensions, or other payments from the state, are the most prevalent forms of inflows, excluding earned income. These inflows must be dependable in order to contribute positively to financial capital (while total dependability is never guaranteed, there is a difference between a one-time payment and a regular transfer that people can use to plan their investments).
Because policies, institutions, and processes function at all levels—from the domestic to the global—and in all domains, from the most private to the most public, their significance cannot be overstated. They successfully ascertain terms of exchange between various forms of capital, returns to any livelihood strategy, and access (to diverse types of capital, livelihood strategies, and decision-making bodies and sources of influence) (DFID, 2000). People's ability to feel included and well-being is directly impacted by policies, institutions, and procedures. They also account for other "unexplained" variations in the "way things are done in different societies" because culture is included in this category. (DFID, 2000). Policies, institutions and processes can determine access to assets and influence decision-making processes.
The results of livelihood strategies, such as greater income, better health, less vulnerability, better food security, and a more sustainable use of natural resources, are known as livelihood outcomes. Understanding a group's goals and the degree to which they are currently being met is essential when considering livelihood outcomes.
The Vulnerability Context frames the external environment in which people exist. People’s livelihoods and the wider availability of assets are fundamentally affected by critical trends as well as by shocks and seasonality, over which they have limited or no control. 
· Trends- Population trends, Resource trends (including conflict), National/international economic trends, Trends in governance (including politics), Technological trends
· Shocks- Human health shocks, Natural shocks, Economic shocks, Conflict, Crop/livestock health shocks
· Seasonality- Of prices, Of production, Of health, Of employment opportunities
Socio-economic profile of the tribal farmers
Kori (2019) found that among respondents who were small and marginal farmers, 45.83 per cent exhibited low cosmopolitan behaviour, 30.84 per cent exhibited medium cosmopolitan behaviour, and 23.33 per cent exhibited high cosmopolitan characteristics in her study on the assessment of sustainable livelihood systems. In their research, Ramesh et al. (2019) found that 16.43% of respondents had fewer than two members, 52.86% had two to four members, 20.71% had four to six members, and 10% had six or more members. According to Rana et al. (2019), 52.00 per cent of involved diversified farmers indicated high levels of social participation, compared to 21.00 per cent who reported low levels and 27.00 per cent who reported medium levels. According to a survey by Meshram et al. (2020), the majority of marginal farmers (68.00%) were middle-aged, followed by older (16.80%) and younger (15.20%) farmers. In contrast, the majority of small farmers (64.8%) fell into the middle age group, followed by the young (19.20%) and the elderly (16.00%). According to the combined statistics, the majority of respondents (66.40%) belonged to the middle age group, with the young (17.20%) and old (16.40%) age groups coming in second and third, respectively. According to the data, the majority of responders (66.40%) were middle-aged, indicating that they were more experienced in their area and had sufficient maturity. Kilnake in 2021. Of the tribal farmers that participated in the poll, 32.67 per cent are middle school students. The percentage of respondents who completed their postgraduate degrees was 2.67 per cent, followed by those who were illiterate (18.67 per cent), high school students (13.33%), and primary school students (23.33%). In their study, Anuhya et al. (2022) found that precisely half (50.00%) of the respondents had medium exposure to mass media, followed by high exposure (35.60%) and low exposure (14.40%). In their study on the livelihood security and personal attributes of small and marginal farmers, Digarse et al. (2024) found that the middle age group made up 43.33 per cent of the total, followed closely by the young age group (37.50%) and the old age group (16.66%). Compared to respondents in other age groups, those in the middle age group who possessed the necessary education and experience were able to engage in farming activities successfully and actively.
Extent of livelihood diversification by the tribals
According to Gebreyesus (2016), 97% of farm households in the Kembata Tambaro Zone diversify their sources of income, with non-farm income accounting for 53% of total income. This shows that diversification is important, especially for small landholders, to improve livelihood stability in the face of land scarcity. Eco-friendly livelihood options such as tasar sericulture, lac culture, fruit culture, and mechanised sal leaf plate production are recommended by Islam and Quli (2017) as a region-specific livelihood diversification strategy for the socioeconomic development of tribal people. Crop and livestock diversification is one of several strategies used by smallholder farm households in Southern Ethiopia to diversify their sources of income. These strategies are crucial for attaining sustainable rural livelihoods and improving livelihood security through increased revenue streams and risk management, according to Melketo et al. (2019). For food security, Getinet & Lorato (2020) found that 41.6% of rural households in Southern Ethiopia work on the farm, 22.54% work on the farm and off the farm, 21.41% work on the farm and off the farm, and 14.37% combine all three livelihood diversification options. Chauhan et al. (2022) evaluated livelihood diversification among tribal dairy farmers using the Simpson Index of Diversity. They found that 67.50% of them had medium diversification, while only 0.83% had high diversification. This suggests that there are few opportunities for diversification that could affect overall livelihood security. Ayele and Senapathy (2023) found that because of the lack of land and frequent drought, farm households in Southern Ethiopia use a variety of livelihood methods. With 72% of total income coming from on-farm activities, strategies include on-farm alone (42.3%), on-farm + non-farm (36.9%), and on-farm + off-farm (13.4%). According to Dereje et al. (2024), subsistence farming (52.1%) and weaving (38.6%) are the main occupations of households in Southern Ethiopia. Through on-farm, off-farm, and non-farm activities, the majority (90.7%) diversify their sources of income, greatly increasing their level of food security.
Analyse the factors associated with livelihood diversification 
In their study, Loison & Bignebat (2017) found that pull factors include better infrastructure, market access, and non-farm options, while push factors include bad agricultural conditions, limited market access, and high transaction costs. These elements affect household income diversification tactics in Kenyan and Senegalese rural areas. Pull variables include high-paying business prospects, daily income activities, infrastructure amenities, and ambitions for social prestige, whereas push factors include poverty, environmental degradation, and natural disasters like floods, according to Eswaran & Murugan's (2019) research. Together, these elements affect farmers' choices to diversify their sources of income. In their study on the drivers of livelihood diversification in Rungwe District, Kalinga et al. (2019) found that access to markets, better transportation options, and institutional support are pull factors, whereas land scarcity, climate variability, and insufficient rainfall are push factors. All of these elements work together to affect Rungwe District residents' decisions to diversify their sources of income. According to Kassa (2019), pull factors include access to mass media, education, social capital, and secure land rights, while push factors include lack of capital, inadequate infrastructure, and farmland scarcity. These factors all affect rural households' decisions to diversify their sources of income in Ethiopia. Significant factors influencing livelihood diversification were identified by Girma & Kerorsa (2023): pull factors include education level, credit availability, training, and market proximity, which enhance households' decisions and extent of diversification activities, while push factors include household size and climate shock. Mazrou et al. (2024) found that market failure, low yield, and a lack of labour possibilities are push factors that force smallholders to diversify. When it comes to adopting livelihood diversification measures, pull factors like age, education, ownership of livestock, financing availability, and extension contacts have a beneficial impact. In their research, Zafar et al. (2024) found that while daily wages, poultry, livestock, farming, and casual labour are pull factors influencing women's livelihood diversification in Faisalabad's textile industries, other push factors include inter-role conflict, family pressure, and stereotypical influences.
Livelihood security of the tribal households
In his research on the "livelihood analysis of tuber crop farmers in Kerala," Immanuel (2017) found that social and physical capital had the highest values of the five livelihood capitals, surpassing 0.70. The Pathanamthitta financial index and Thiruvananthapuram natural index, on the other hand, both had comparatively low values, measuring 0.53. According to Dutta et al. (2018), who conducted research in three distinct villages within the Burdwan forest division of West Bengal, Telipara village's Livelihood Index value was 0.59, followed by Dhobaru village's 0.482 and Hariki village's 0.676. The three villages' respective total capital values were 2.95, 2.41, and 3.38. In their study, Su et al. (2021) evaluated farmers' livelihood capital and sustainable livelihood potential and found that physical capital, with an average value of 0.571, is the most valuable livelihood capital. The most variable variable is social capital, which has a standard deviation of 0.248. At 0.085 on average, natural capital is the most scarce livelihood capital. According to Opiyo et al. (2024), the Migori River watershed's livelihood sustainability index (LSI) investigation showed that different capitals had differing degrees of sustainability. Relatively high scores were obtained for social capital (between 0.64 and 0.69), physical capital (between 0.60 and 0.67), and natural capital (between 0.60 and 0.64). The need for improvement in both human and financial assets is highlighted by the fact that financial capital was the lowest, ranging from 0.44 to 0.57, while human capital ranged from 0.55 to 0.65. In comparison to dairy farmers, fish farmers had stronger food security (0.48), followed by economic (0.38), health (0.63), infrastructure (0.60), and institutional (0.41) security, according to Chandegara et al.'s (2024) study. They did, however, have somewhat lower social (0.29) and educational (0.44) security assets. As opposed to fish farmers, who had poor food (0.43), economic (0.31), health (0.59), infrastructure (0.56), and institutional (0.35) security, dairy farmers demonstrated higher educational (0.47) and social (0.31) security. In their study, Sangappa et al. (2024) discovered that millet-based activities supported by FPOs achieved the greatest economic security score (0.85). Following infrastructure security (0.81), ecological security (0.77), and institutional security (0.73), farmers ranked food and nutrition security (0.84) as the next crucial factor.
Analysis of the challenges faced by the tribal farmers
In their study, Kumar & Saranya (2019) found that tribal farmers face a number of significant obstacles that affect their livelihood security and animal husbandry practices, such as low livestock profits, a shortage of green fodder, a lack of veterinary services, harassment during grazing, and economic difficulties. Ahmed and Sarma (2021) conducted a study in the Dibrugarh district of Assam and discovered that the primary obstacles were inadequate drainage and irrigation, small-scale agricultural land, low productivity, limited access to financing, input producers, lack of social organisations, and skill training for modern agriculture and marketing. Geographic isolation, challenging terrain, slow infrastructure development, declining land availability, declining agricultural activity, high rural poverty, and low female workforce representation are some of the issues that tribal farmers in Tripura face, according to Chauhan et al. (2022). These factors drastically reduce livelihood opportunities and prolong poverty. In their investigation of three districts in Himachal Pradesh—Solan, Chamba, and Kinnaur—Mehta et al. (2022) found a number of important obstacles that rural households must overcome in order to diversify their sources of income. These difficulties included the existence of more profitable farming industries in some places, a lack of options for locating alternate revenue streams, and inadequate marketing and transportation infrastructure. In their research, Ghosh et al. (2024) noted a number of obstacles that tribal farmers in South Odisha face, such as restricted access to resources, poor infrastructure, and socioeconomic limitations, which make it difficult for them to enhance livelihood security and implement sustainable farming methods. According to Rasul and Gurung (2024), the Chattogram Hill Tracts' tribal farmers face a number of obstacles to their socioeconomic development and livelihood security, including landlessness, restricted access to markets, education, healthcare, and finance, as well as challenging topography and inadequate infrastructure. According to Sharma and Mishra (2024), the difficulties tribal farmers encounter include delays in the delivery of inputs, the unavailability of recommended inputs after a project, high input costs, a lack of funds for business maintenance, and trouble keeping accounts, all of which impede improvements in their livelihood security.
Conclusion
Enhancing the livelihoods of tribal farming communities in Odisha through diversification strategies requires a nuanced understanding of their socio-economic contexts and the various factors influencing their economic activities. These communities typically depend on a mix of agriculture, forest resources, and wage labour, with their livelihoods influenced by access to natural, physical, financial, human, and social capital.​
Implementing diversification strategies, such as incorporating horticulture, animal husbandry, and non-timber forest products, can help mitigate risks associated with monocropping and improve income stability. Factors prompting diversification include land degradation and limited market access, while emerging market opportunities and supportive policies serve as incentives.​
Government initiatives like the Krushak Assistance for Livelihood and Income Augmentation (KALIA) scheme offer financial aid to small and marginal farmers, enabling them to invest in diversified agricultural practices. Additionally, the Odisha State Employment Mission provides placement-linked skill development training programs, ensuring that participants receive training and subsequent job placements, thereby promoting skill development and alternative livelihood options. 
Despite these efforts, challenges persist, including infrastructural deficits, limited market access, and socio-cultural barriers. Addressing these issues requires a collaborative approach involving government bodies, NGOs, and the communities themselves to create an enabling environment for sustainable livelihood diversification.
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