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Abstract
This study examines the economic empowerment and livelihood transformation of indigenous women in Bandarban District. A qualitative research design was employed, and data were collected through key informant interviews, in-depth household interviews, focus group discussions, and a review of secondary documents. The findings reveal substantial improvements in agricultural and livestock productivity resulting from the adoption of modern and sustainable farming practices, including crop diversification and homestead-based production, alongside small-scale enterprises such as vermicomposting, weaving, and mushroom cultivation. Women’s income generation and profitability have increased through surplus sales, value addition, and engagement in small-scale enterprises, supported by improved market access and strengthened public–private collaborations that enhanced supply chains and financial inclusion. Women's economic empowerment has further advanced through access to technical support, credit, and government programs, fostering participation in income-generating activities. Evidence also indicates that joint decision-making and community engagement are expanding women’s agency. Despite these advances, limited veterinary services, strong market access, commercialization knowledge, and persistent gender norms continue to constrain full participation in high-income farming. Addressing gaps in commercialization and ensuring equitable market access are essential to sustaining progress and promoting long-term livelihood development for women. These findings highlight the importance of integrated, gender-inclusive policy interventions in promoting sustainable livelihoods, enhancing women’s economic empowerment, and fostering resilience in indigenous communities. 
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1. INTRODUCTION
Indigenous communities in the Bandarban District of Bangladesh face persistent structural barriers that limit their economic opportunities, access to markets, and participation in mainstream development processes (Mohsin, 2022; Naher, 2025). Despite livelihood interventions in agriculture, skills development, micro-enterprise support, and market linkages, women in Bandarban continue to face low economic empowerment (Roy, 2018; Kabeer, 2020). Many engage in small-scale enterprises, cattle rearing 32.2 %, tailoring 15.3 %, and agricultural work 9.1 %, earning BDT 2,000–10,000, with only 6 % exceeding BDT 20,000. Their participation in productive activities is constrained by limited resources, traditional gender norms, inadequate financial services, restricted mobility, and weak institutional support (Ashad et al., 2024; Islam et al., 2024). Although livelihood transformation programs have shown potential to improve household resilience and income, empirical evidence on how these initiatives enhance women’s agency, decision-making power, and economic independence among indigenous groups remains limited. 

Gender inequality limits women’s roles in agriculture despite their substantial contribution to food production. Empowering women through access to resources, decision-making, and markets improves productivity, income, and nutrition (Bonny et al., 2022; Quisumbing et al., 2022; Anik and Rahman, 2021). Indigenous women face compounded barriers, highlighting the need for gender-inclusive interventions in Bangladesh’s Bandarban District. Women’s economic empowerment has long been recognized as a critical pathway for reducing poverty, enhancing household well‑being, and promoting inclusive and sustainable development (Wei et al., 2021; Britt and Egerer, 2024). In Bangladesh, where ethnic minority communities often face structural exclusion, the empowerment of indigenous women holds particular significance. The Bandarban District remains home to a mosaic of indigenous groups. The majority of indigenous households in Bandarban rely on subsistence agriculture, shifting cultivation (Jhum), and livestock rearing.  Despite decades of development efforts by the government, NGOs, and the private sector to diversify income and enhance economic empowerment, indigenous households continue to face persistent structural barriers, including limited access to markets, financial services, modern inputs, and education (UNDP, 2025). Watershed co-management and restoration projects have been introduced to integrate environmental management and livelihood security, yet institutional challenges in governance and land tenure undermine their full effectiveness (Sarkar & Mukul, 2024). The natural epidemic further exposed and intensified vulnerabilities, with many indigenous households experiencing heightened food insecurity and resorting to coping strategies, including reducing meal size or frequency (Sohel et al., 2022). Recent initiatives (Ahmed et al., 2023) have expanded income opportunities for indigenous women, yet challenges such as cultural commodification and unequal benefit-sharing persist. At the same time, climate-induced stresses, including erratic rainfall and environmental degradation, are reshaping livelihoods, underscoring the need for resilient, community-rooted development approaches.

The majority of indigenous households in Bandarban rely on subsistence agriculture, and about 63.2% of all farm households practice shifting cultivation (Jhum), livestock rearing, and small-scale horticulture as their primary sources of livelihood. These activities ensure food security and provide a buffer against environmental and market fluctuations (Adnan 2022). In recent years, development programs have introduced alternative livelihood options, such as agroforestry, improved livestock rearing, and small-scale entrepreneurship, to diversify income and strengthen household resilience. The total contribution of homestead forest income to households’ overall income was estimated at 9.37% in mid-hill areas, 8.89% in high hills, and 6.93% in low hills. On average, revenue from maize sales per 0.156 ha plot was BDT 5,110 (Hamid et al., 2021). While training, resources, and market linkages have created new opportunities for women, the effectiveness of these initiatives varies, shaped by community participation, technology appropriateness, and market access (Chakma et al., 2021). Additional interventions offer income potential but continue to grapple with cultural commodification and unequal benefit‑sharing in the CHT region (Butler et al., 2024). Understanding these dynamics is essential for advancing women’s economic empowerment through sustainable livelihood transformation in Bandarban.

Economic empowerment refers to the capacity of individuals to control their economic resources, make strategic livelihood decisions, and improve their standard of living (Dua, 2024). Among indigenous communities, empowerment is closely linked to access to education, financial services, and participation in decision-making at household and community levels (Shanta et al., 2025). Studies have indicated that while there have been improvements in income levels and asset ownership among some indigenous households, significant disparities remain, particularly between men and women (Chakma et al., 2021). Women face barriers such as limited access to credit, lower educational attainment, and cultural norms that restrict economic participation (Alamgir, 2021). Some of the programs provided training, microfinance access, and leadership development, and have shown positive impacts on household income and social position. However, structural barriers such as insecure land tenure (Noshin, 2023), limited mobility, and institutional access continue to hinder full economic empowerment aimed at indigenous women (Najjar et al., 2025). At the same time, economic empowerment remains equally critical as it enhances households’ ability to make autonomous decisions regarding income, education, health, and social participation. The livelihood diversification through modern agricultural practices has been shown to significantly boost household income and enable access to wider markets, reinforcing economic agency (Tasnim et al., 2025). Moreover, women’s participation in livestock farming plays a strong role in enhancing their decision-making power, improving their financial independence, and promoting gender equity (Nath et al., 2024). Additionally, community-level watershed and climate-action initiatives in the CHT have built resilience while enabling locally grounded economic opportunities.

Furthermore, strengthened livelihoods and economic empowerment facilitate gender equity, as women’s participation in income-generating activities increases household wellbeing, improves nutrition, and enhances overall community resilience (Khan et al., 2023). Recent entrepreneurship programs targeting indigenous women have demonstrated positive impacts by providing training, microfinance, and market linkages, thereby boosting their economic independence and leadership. Simultaneously, climate resilience is enabling women and youth to participate in adaptive governance and build sustainable livelihoods (Jewel et al., 2022). Despite these gains, disparities in decision-making power persist, with many women still marginalized in local governance and customary institutions.

Women’s Economic Empowerment Framework:
[image: ]
Table 1: Women’s Economic Empowerment Framework
This framework (World Vision International, 2022; Kidder et al., 2017) emphasizes creating inclusive economic opportunities, enabling marginalized groups, particularly women, to engage meaningfully in income-generating activities. Key domains include employment, services, technology, resources, financial inclusion, inputs, agency, manageable workload, and well-being. Strategies such as equal access to jobs, training, technical support, digital tools, agricultural inputs, and financial services enhance women’s capacity (Mabrouk et al., 2023; Mengstie, 2022). Agency is promoted through decision‑making, control over resources, and leadership opportunities, while a manageable workload helps balance domestic and economic responsibilities (Palash et al., 2024). Overall, the approach fosters skills, productivity, financial stability, equitable participation, and sustainable empowerment for marginalized groups engaging in economic activities.

This study examines the transformation of livelihoods and the economic empowerment of indigenous women in Bandarban, highlighting persistent barriers and pathways to enhance women’s engagement in productive and entrepreneurial activities. While some development research has addressed interventions in food security, income generation, and sustainable livelihoods, systematic evidence on their effectiveness remains limited. Indigenous communities continue to face challenges such as constrained market access, inadequate infrastructure, gender disparities, and climate-related vulnerabilities (Chakma et al., 2021). This study is particularly significant given the limited empirical research on how livelihood changes affect indigenous women’s agency, decision-making, and economic roles (Mohsin, 2022). By exploring factors that enable or hinder women’s participation in markets, finance, and productive activities, the research informs culturally sensitive development strategies that enhance household resilience and well-being (Roy, 2018). Responding to the gaps, the study examines how livelihood transformations enhance livelihoods while strengthening women’s agency and household resilience among indigenous communities in Bandarban. 

Research Objectives
The main objective of the study is to identify the major problems and opportunities of economic empowerment and livelihood transformation of indigenous women.
· To evaluate how improved agricultural practices, market access, and support from public–private actors enhance production, productivity, and income among indigenous women.
· To assess the role of diversified livelihood in the economic empowerment of indigenous women.
· To examine how women’s access to resources, agency, and institutional support influences livelihood transformation.

2. Methodology
2.1 Study design
This study employed a qualitative approach to explore the context, challenges, and needs of communities in Bandarban Sadar Upazila. Data were collected through in-depth interviews (IDIs), focus group discussions (FGDs), and key informant interviews (KIIs), complemented by a review of secondary sources, including government documents, research articles, and survey reports, to triangulate findings and enhance the reliability of insights on empowerment and sustainable livelihoods practices.

2.2 Study area
The study was conducted in Bandarban Sadar Upazila of Bandarban District. The study focused on major indigenous groups (Marma, Chakma, Tripura, and Mro), reflecting diverse livelihoods such as jhum cultivation, agriculture, vermicompost and honey production, weaving, and small businesses across remote hill and peri-urban villages, ensuring comprehensive representation of local socio-economic conditions.

2.3 Sampling strategy and sample Size
A purposive sampling strategy was employed to ensure diverse representation across ethnicity, gender, age, and livelihood types. Data were collected using qualitative methods, including 18 Key Informant Interviews (KIIs) with local leaders (6), government officials (6), and market actors (6); 30 in-depth household interviews (IDIs) with men and women; and 8 Focus Group Discussions (FGDs) with indigenous communities. The study was conducted over April - July 2025, with participants selected purposively to ensure representation of key stakeholders, households, and community members involved in agricultural practices and women’s economic activities.

2.4 Study tools development
To ensure comprehensive data collection, the study tools were developed in alignment with the research objectives. The qualitative guide questions were designed based on a thorough literature review and subsequently reviewed by local experts to ensure contextual relevance for indigenous communities. After finalization, the tools were tested for consistency and comparability across different ethnic groups to ensure the collection of reliable and meaningful qualitative insights.



2.5 Document review: 
The study reviewed various documents, including publications, survey reports, government records, and other relevant materials, to gain contextual insights. The secondary review validated the primary findings, providing a comprehensive understanding of livelihoods transformation and economic empowerment within the local context.

2.6 Data collection and analysis
Data were collected using a qualitative approach to capture diverse perspectives on livelihood transformation and economic empowerment. Local experts and language interpreters facilitated communication across different ethnic groups. Key Informant Interviews (KIIs) with local leaders and government officials, In-Depth Interviews (IDIs) with household members, and Focus Group Discussions (FGDs) with women explored livelihood strategies, income diversification, access to resources, decision-making, and gender roles. Data were analyzed thematically in ATLAS.ti and organized evidence incorporating open coding, cross-case analysis, and triangulation with secondary sources.

2.7 Ethical Considerations
The study obtained fully informed consent from all participants, who were informed that participation was voluntary and that they could withdraw at any time without consequence. Local translators enabled culturally sensitive communication, safeguarded confidentiality, minimized discomfort, and allowed participants to share their experiences freely while preserving their dignity.

2.8 Limitations
Language barriers are the key limitation of this study. These were addressed using trusted local translators and careful translation checks to ensure clarity and cultural appropriateness. Geographic remoteness limited access to some villages, with data collection facilitated through the support of local leaders. Additionally, there is potential for respondent bias, as participants may have provided socially desirable responses. The timing of fieldwork may also have introduced seasonal effects, particularly in relation to agricultural activities and income patterns, which could influence the findings.

3. RESULTS AND DISCUSSIONS

3.1 Production and productivity
Agricultural productivity among indigenous communities in Bandarban Sadar Upazila has improved markedly through the adoption of modern and sustainable farming practices. Key crops include paddy, beans, turmeric, ginger, and various vegetables, alongside fruits such as banana, pineapple, and papaya. Homestead producers have implemented innovative techniques, including yellow cards for pest control, neem extracts, and sack gardening, resulting in notable increases in vegetable yields. Crop diversification, with seasonal cultivation of country beans, radish, spinach, cucumber, bitter gourd, and pumpkin, has ensured a consistent supply of nutritious vegetables year-round, strengthening food security. Additionally, vermicomposting and mushroom cultivation have expanded production, with vermicompost use increasing crop yields by 15–20%. However, challenges remain that limit the scalability of these improvements. Women often face restricted access to technical knowledge, quality inputs, and markets, hindering their transition from subsistence to commercial farming. Overall, the integration of improved farming methods, crop diversification, and sustainable practices has enhanced productivity, resilience, and food security among indigenous communities. Furthermore, farmers reported an increase in livestock numbers alongside a substantial increase in milk production, largely driven by improved feeding practices. In many cases, milk production doubled as cows that once produced only 1–1.5 kilograms now yield 2.5-3 kilograms daily. Thirteen respondents highlighted that regular livestock vaccination and improved management support from the livestock department have reduced livestock mortality rates. A study reports that livestock productivity has risen sharply, with milk yield (Rahman et al., 2023) per cow increasing to 2–2.5 kg/day due to better feeding and vaccination support. However, many pig farmers still lack access to veterinary care and proper medication. Meanwhile, livestock under improved management systems exhibit significantly (Naim et al., 2023) higher yields. Overall, agricultural and livestock productivity have improved through the adoption of modern, sustainable, and diversified practices. Strengthening veterinary services, technical training, market access, affordable inputs, and infrastructure is essential to ensure long-term economic resilience and sustainable livelihoods for indigenous farming communities.

3.2 Increase income and profitability among women producers
Income generation and profitability have improved for women producers through initiatives in production, value addition, and income-generating activities. Ten respondents highlighted that the sale of surplus produce, including vegetables, mushrooms, and livestock, contributed to additional household income, with increases of 15–20% in total production achieved through improved inputs, modern techniques, and support from companies, NGOs, and government agencies. Selling surplus produce in local markets enhanced household economic stability and supported livelihoods. Eleven respondents emphasized the product grading, sorting, and packaging in improving product quality and attracting higher prices. Thirteen respondents reported that surplus vegetable and mushroom sales generated 10,000–12,000 BDT per month, while 12 respondents noted overall household income increases of 8,000–10,000 BDT per month. Additionally, five respondents highlighted small-scale duck, chicken, or pig farming, allowing women to generate income and economic benefits. Recent studies indicate that income generation and profitability among women producers in rural Bangladesh have significantly improved through production, value addition, and small-scale livestock activities, particularly the sale of surplus vegetables, mushrooms, and livestock (Tusher et al., 2023). Furthermore, the adoption of improved inputs, modern techniques, and public-private collaborations has expanded income sources and strengthened women’s economic empowerment. Overall, enhanced production practices, effective value addition, and individual entrepreneurship have played a pivotal role in increasing income and profitability (Sultana et al., 2024), thereby improving economic resilience, household financial stability, and women’s decision-making power within households.

3.3 Increase market access for women producers
Market access is a key determinant of agricultural productivity and livelihoods among indigenous communities. Six respondents highlighted that linkages with buyers and input suppliers created opportunities for the availability of essential inputs. Public-private collaborations have ensured access to quality seeds, fertilizers, and other resources, particularly supporting women in sustainable farming practices. Additionally, five respondents reported that modern cultivation techniques introduced by the Department of Agricultural Extension (DAE) improved efficiency and overall productivity. Sixteen respondents noted that wholesalers now purchase mushrooms and vegetables directly from farmers, ensuring consistent sales and increased profitability. Seven respondents emphasized the role of local marketing networks and agro-input connections in securing fair prices and strengthening supply chains. However, six respondents identified gaps in commercialization knowledge, particularly in marketing and business management, highlighting the need for capacity building. Limited access to wholesalers continues to restrict potential profits and bargaining power. A study on cashew nut producers in Bandarban revealed that weak market connectivity limits farmers’ ability to scale production and secure better prices, emphasizing the need to strengthen market linkages (Mohiuddin et al., 2012). Another study examined market structures and trading profitability of the selected seasonal fruits (Islam et al., 2022). It was also observed that other fruits like jackfruit and litchi were sold more in the local market than supplying them to the distant market. Strengthening buyer-seller relationships, modern technologies, and robust input supply chains has enhanced income and economic resilience. Addressing these barriers enables indigenous communities to expand market participation, ensure fair pricing, and achieve sustainable economic empowerment.

3.4 Public and private sector contributions
[bookmark: _GoBack]The combined efforts of public and private sector actors have significantly strengthened livelihoods, agricultural productivity, and financial inclusion among indigenous communities. Fifteen respondents highlighted that technical training and extension services enhanced skills in both agriculture and livestock management, while twelve respondents noted that linkages with agro-input suppliers improved access to high-quality seeds, fertilizers, and modern technologies. Training on advanced production techniques, such as mushroom cultivation, further boosted productivity. Thirteen respondents reported that access to loans through banks and microfinance institutions enabled households to invest in income-generating activities, including goat and cow rearing, mushroom production, weaving, and other agricultural ventures. These financial resources have supported small business development, increased entrepreneurship, and strengthened household economic stability. Despite these gains, challenges persist, including poor-quality seeds, limited training, and restricted access to specialized farming resources, which constrain indigenous women’s livelihood diversification. Previous studies have shown that training initiatives enhance farmers’ capacity and adoption of improved practices (Hasan et al., 2022), while coordinated efforts increase productivity, support small businesses, and empower marginalized groups, particularly women, to engage in income-generating activities (Hamid et al., 2021). Overall, the coordinated contributions of public and private sectors, coupled with improved technical support, have enhanced agricultural productivity, strengthened economic resilience, and contributed to sustainable livelihood improvements.

3.5 Livelihood and economic resilience
Eight respondents highlighted that farmers have adopted improved agricultural practices, including proper management and fertilizer application. Seven respondents reported taking loans to start goat-rearing businesses, generating increasing profits over time. Five respondents emphasized that government social programs, such as old-age pensions, provided additional safety nets. Nine respondents indicated that women engaged in mushroom, duck, pig rearing, and vegetable cultivation, earning extra income while managing household responsibilities. Ten respondents noted that these activities enhanced household income, linked production to local markets, and promoted economic sustainability, financial stability, and resilience against external shocks.

Table 1: Key themes and evidence on livelihood improvement and economic resilience
	Key Themes
	Subthemes
	Number of Mentions
	Evidences

	Livelihood improvement and economic resilience
	Knowledge of agriculture and livestock
	8
	Agricultural practices improved, leading to better yields and food security.

	
	Access to financial support
	7
	Financial support fostered economic stability and entrepreneurship within communities.

	
	Support of government social programs
	5
	Awareness and access to social programs mitigated economic hardships.

	
	Enterprise farming initiatives
	9
	Entrepreneurship initiatives have enabled women to contribute more effectively to household income.

	
	Long-term financial benefits
	10
	Sustainable income generation through farming and market linkages ensures financial stability.



These advances have increased crop yields, enhanced food security, and improved resource efficiency, benefiting household livelihoods. Financial support has facilitated entrepreneurship and long-term economic stability, enabling families to invest in income-generating activities and meet household needs. Livelihood improvement and economic resilience in rural Bangladesh are closely linked to agriculture, livestock management, and diversified income sources (Monira et al., 2022). Loans, social safety nets, and women’s engagement in mushroom, duck, pig rearing, and vegetable cultivation provide additional income. Market linkages further strengthen financial stability and resilience (Sarker et al., 2025). Overall, improved agricultural knowledge, access to resources, and participation in enterprise among women have fostered sustainable livelihoods and empowered rural households.

3.6 Women's economic empowerment
[bookmark: _Hlk216513063]Table 2 presents the key themes, subthemes, frequency of mentions, and supporting qualitative evidence related to women’s empowerment in agricultural and livelihood activities. The findings showed strong participation of women in production decisions, particularly in crop diversification, livestock management, mushroom cultivation, and homestead farming, indicating increased agency in agricultural production. Improved access to productive resources highlights women’s ability to utilize land, livestock, credit, training, and technical inputs effectively. Control over household and enterprise income demonstrates women’s active engagement in income-generating activities, including livestock rearing, mushroom cultivation, vermicomposting, and homestead-based enterprises. The evidence also demonstrates enhanced community participation through involvement in community groups, contributing to a stronger collective voice and leadership. Improved time allocation suggests women’s capacity to balance productive and domestic responsibilities, supported by time-saving innovations. Increased decision-making power is evident in joint household decisions on production and income use, including enhanced access to resources and services, and strengthened decision-making authority at both household and community levels.

Table 2: Dimensions of women’s empowerment and supporting evidence
	Key Theme
	Subtheme
	Number of Mentions
	Evidence

	Production decisions
	Participation in crop and livestock decisions
	33
	Women actively participated in decisions related to crop diversification, livestock management, mushroom cultivation, and homestead farming, indicating increased agency in agricultural production.

	Access to productive resources
	Land, livestock, credit, and inputs
	21
	Women gained access to agricultural training, credit services, technical support, and productive assets, particularly homestead land and small livestock.

	Control over income
	Household and enterprise income
	25
	Women managed income from surplus sales, value-added products, and small-scale enterprises of livestock, mushrooms, vermicompost, and homestead farming.

	Participation in the community
	Membership and participation in groups/cooperatives
	21
	Women actively engaged in focus group discussions, community meetings, and cooperatives, enhancing their voice and influence in collective decision-making processes.

	Time allocation
	Balance between productive and domestic work
	16
	Women balanced agricultural activities with household responsibilities, supported by time-saving homestead innovations.

	Decision-making power
	Household and production decisions
	26
	Women participated in joint household decision-making regarding agricultural production, income use, and adoption of modern practices such as vermicomposting and mushroom cultivation.

	Achievements
	Access to resources
	—
	Improved access to productive resources, financial inclusion, and public and private extension services.

	
	Production
	—
	Crop yields and livestock productivity increased by approximately 15–20%.

	
	Income
	—
	Enhanced and more stable monthly income ranging from BDT 10,000–12,000.

	
	Decision-making authority
	—
	Strengthened women’s decision-making power at both household and community levels.



The study indicates that government-provided technical assistance in farming and entrepreneurship has significantly enhanced women’s skills and economic roles (Palash et al., 2024). Equal access initiatives have ensured that both men and women can fairly utilize health services, loans, and government programs, promoting gender equality. Improved access to credit through banks and NGOs has enabled women to make larger investments and expand their businesses. However, fear, low confidence, and social or market barriers continue to constrain the participation and economic influence of some women (Alom et al., 2025). Access to resources, technical support, and financial services remains critical for women’s empowerment, income growth, and confidence. Studies highlight that technical and financial support, including enhanced microcredit access, substantially improves women’s autonomy and income-generating capacity (Mengstie, 2022; Hossain et al., 2025). Women’s participation in economic opportunities, alongside government support, has strengthened their skills, agricultural productivity, and confidence, enabling them to engage in entrepreneurship. Joint participation with men in vegetable cultivation and livestock rearing has further increased household income and decision-making power (Hoover et al., 2025). Expanding women’s access to higher-income opportunities and promoting equitable decision-making, leadership training, and collaborative systems are essential for sustainable empowerment, inclusive growth, and long-term community resilience.

The results indicate significant improvements in women’s empowerment across the domains of production, access to resources, income control, time allocation, and decision-making. High participation in crop and livestock decisions, along with increased access to credit, training, and productive assets, reflects enhanced agency in agricultural production. Control over income from diversified enterprises, including livestock, mushrooms, vermicompost, and homestead farming, reinforces household welfare and resilience. Overall, the study demonstrates that government support, technical assistance, and improved access to resources enhance women’s skills, income, and decision-making, thereby fostering empowerment, productivity, entrepreneurship, and greater participation in household and community activities. These changes reflect positive shifts in gender norms, enhancing the transformative impact of women’s empowerment on livelihoods within the indigenous community.

Recommendations
· Provide comprehensive training on modern farming, livestock management, and climate-resilient practices, to enhance productivity and diversify household incomes.
· Facilitate direct connections between farmers, wholesalers, aggregators, and regional markets to help farmers transform subsistence farming into profitable enterprises.
· Strengthen targeted support for women’s entrepreneurship in agriculture and agribusiness, enhancing household incomes, job creation, and economic empowerment.
· Promote public-private partnerships to provide women-led farms and businesses with technical services, quality inputs, financial support, and effective market access.
· Strengthen women’s groups and cooperatives through collective production, savings, and marketing, supported by gender-inclusive policies to enhance bargaining power, decision-making, and sustainable livelihoods. 

CONCLUSION
This study demonstrates that the adoption of modern, diversified, and sustainable agricultural and livestock practices has substantially improved productivity, income, and food security among indigenous communities. Crop diversification, homestead-based innovations, and environmentally friendly techniques, including vermicomposting, improved pest management, and mushroom cultivation, have enabled households to increase yields while maintaining ecological balance. These approaches have strengthened resilience to climatic and economic shocks by ensuring a consistent supply of nutritious food and expanding livelihood options. Improvements in livestock management, particularly better feeding practices, regular vaccination, and support from extension services, have contributed to higher milk production and reduced mortality rates. Nonetheless, gaps in veterinary services continue to constrain the full potential of the livestock sector, especially for pig farmers. Enhanced market access has emerged as a crucial factor in supporting livelihood transformation. Stronger linkages with buyers, wholesalers, and agro-input suppliers have enabled producers to improve product quality, secure fair prices, and reduce dependence on intermediaries. These connections have encouraged both women and men to engage more confidently in commercial agriculture. Public–private collaborations have amplified these gains by providing technical training, quality inputs, and financial inclusion prospects. Access to microfinance and bank loans has allowed households to invest in income-generating activities such as goat rearing, mushroom production, and small-scale livestock, thereby boosting household long-term economic resilience. The study also highlights substantial progress in women’s economic empowerment. Access to technical training, financial services, and government programs has increased women’s participation in household decision-making, entrepreneurship, and agricultural production. Despite enduring sociocultural barriers, women continue to expand their roles in both the economic and livelihood diversification. Moving forward, it will be essential to strengthen women’s agency, expand leadership opportunities, and address inequities in market participation. Overall, the combined strategies in production, market integration, and gender empowerment have made meaningful progress toward resilient, inclusive rural development and the sustained transformation of indigenous women’s livelihoods.

COMPETING INTERESTS DISCLAIMER:
Authors have declared that they have no known competing financial interests OR non-financial interests, OR personal relationships that could have appeared to influence the work reported in this paper.

Disclaimer (Artificial intelligence)
Option 1: 
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 
Option 2: 
Author(s) hereby declare that generative AI technologies such as Large Language Models, etc. have been used during the writing or editing of manuscripts. This explanation will include the name, version, model, and source of the generative AI technology and as well as all input prompts provided to the generative AI technology
Details of the AI usage are given below:
1.1. This article benefited from grammar correction and language refinement using the free version of ChatGPT, an artificial intelligence tool. 

[bookmark: _Hlk215770867]REFERENCES
1. [bookmark: _Hlk216381579][bookmark: _Hlk216286771]Adnan, S., 2022. Livelihoods and food security of the indigenous peoples of the Chittagong Hill Tracts of Bangladesh: Factors of change and future prospects. In The Emergence of Bangladesh: Interdisciplinary Perspectives (pp. 229-250). Singapore: Springer Nature Singapore.
2. Ahmed, S., Shamsuzzoha, A.T.M., and Rahman, M.Z., 2023. Developing Inclusive Tourism in Chittagong Hill Tracts (CHT): A Case Study on Sajek Valley, Bangladesh. Asian Review of Social Sciences, 12(2), pp.1-9.
3. Alamgir, A.H.M., 2021. Economic Situation of Indigenous People in Bangladesh: A study on the Chittagong Hill Tracts.
4. Alom, K., Rahman, M.Z., Khan, A.I., Akbar, D., Hossain, M.M., Ali, M.A., and Mallick, A., 2025. Digital finance leads women's entrepreneurship and poverty mitigation for sustainable development in Bangladesh. Journal of Innovation and Entrepreneurship, 14(1), p.34.
5. Anik, A.R. and Rahman, S., 2021. Women’s empowerment in agriculture: level, inequality, progress, and impact on productivity and efficiency. The Journal of Development Studies, 57(6), pp.930-948.
6. Ashad, A., Uddin, H. and Ety, J.F., 2024. Qualitative Analysis of Social Factors Contributing to Gender Inequality: Evidence from Rural Bangladesh. International Journal of Qualitative Research, 4(2), pp.143-155.
7. Bonny, B.P., Ajith, A., and Lokesh, S., 2022. Gender in Agriculture: A Development Perspective. In Engendering Agricultural Development (pp. 1-14). CRC Press.
8. Britt, C. and Egerer, D., 2024. Exploring the Role of Public Expenditure in Advancing Female Economic Empowerment and Gender Equality. IMF Working Paper No. 24/108.
9. Butler, G., Szili, G. and Tripura, K., 2024. Tourism development and post-conflict reconciliation in the Chittagong Hill Tracts, Bangladesh: A community capitals framework approach. Community Development, 55(1), pp.85-101.
10. Chakma, K., Alam, M.M., Chakma, D. and Bhuiyan, R.H., 2021. Traditional uses of ethno-medicinal plants in Chittagong Hill tracts (CHTs), Bangladesh: a review. J. Pharm. Res. Int, pp.70-79.
11. Dua, K., 2024. Women's Economic Empowerment in the Changing World of Work. IAHRW International Journal of Social Sciences Review, 12(2).
12. Hamid, A., Gafur, A., Nahar, A., Alam, G.M., Rashid, S., Uddin, M.F., Islam, M.K., Mollah, M.M. and Marma, M.S., 2021. Productivity and Profitability of Strip Cropping and Shifting Cultivation in Bandarban, Bangladesh. Journal of Applied Agricultural Economics and Policy Analysis, 4(1), pp.40-46.
13. Hasan, S.S., Saha, S., Chakma, P. and Chakma, S., 2022. Farmers’ perception towards the changes of land distribution in the Bandarban hill district of Bangladesh. Annals of Bangladesh Agriculture, 26(1), pp.75-89.
14. Hoover, A.T., Andes, K.L., Naved, R.T., Talukder, A., and Yount, K.M., 2025. Microcredit, gender norms, and women’s experiences of economic coercion and agency in Matlab, Bangladesh. Journal of the Asia Pacific economy, 30(3), pp.1137-1157.
15. Hossain, M.A., Jahan, N., Afroz, S. and Ulfy, M.A., 2025. Empowerment Through Microcredit: Evaluating the Sustainability and Socioeconomic Impact of Microfinance on SMEs and Women’s Empowerment in Bangladesh. International Journal of Research and Innovation in Social Science, 9(15), pp.508-519.
16. https://www.wvi.org/publications/womens-economic-empowerment-framework-manual-online-version, 2022.
17. Islam, M.J., Kamruzzaman, M. and Uddin, M.J., 2022. Market Identification, Opportunities, and Profitability for the Selected Seasonal Fruits in the Chittagong Hill Tracts Area of Bangladesh. Current Research in Agricultural Sciences, 9(1), pp.1-12.
18. Islam, M.M., Jannat, A., and Al Rafi, D.A., 2024. Women participation in South Asian agriculture: a comprehensive systematic review. Discover Sustainability, 5(1), p.490.
19. Jewel, K.N.A., Wadud, M.A., Rahman, G.M.M. and Saifullah, M., 2022. Livelihood development in the hill ecosystems of Bangladesh: the role of agroforestry.
20. Kabeer, N., 2020. Women’s empowerment and economic development: a feminist critique of storytelling practices in “randomista” economics. Feminist Economics, 26(2), pp.1-26.
21. Khan, I., Imtiaz, S. S., & Amin, M. I. (2023). Women’s financial inclusion in Bangladesh: Evaluating the gender response of financial policies and interventions in the post-COVID era. Journal of Business Administration, 44(1). 
22. Kidder, T., Romana, S., Canepa, C., Chettleborough, J. and Molina, C., 2017. Oxfam's conceptual framework on women's economic empowerment.
23. Mabrouk, F., Bousrih, J., Elhaj, M., Binsuwadan, J., and Alofaysan, H., 2023. Empowering women through digital financial inclusion: Comparative study before and after COVID-19. Sustainability, 15(12), p.9154.
24. Mengstie, B., 2022. Impact of microfinance on women’s economic empowerment. Journal of Innovation and Entrepreneurship, 11(1), p.55.
25. Mohiuddin, M., Alam, M.K., and Hossain, M.K., 2012. Indigenous knowledge-based technologies are practiced in hill farming systems in the Bandarban hill district of Bangladesh. Bangladesh J. For. Sci, 32, pp.20-27.
26. Mohsin, A., 2022. The Chittagong Hill Tracts, Bangladesh. In The Emergence of Bangladesh: Interdisciplinary Perspectives (pp. 251-258). Singapore: Springer Nature Singapore.
27. Monira, K.N., Sultana, N., Rahman, M.Z., and Amin, M.R., 2022. The Impact of Training, Technology Adoption and Improvement of Livelihood of Trained Livestock Farmers in Different Zones of Bangladesh. South Asian Journal of Social Studies and Economics, 15(1), pp.53-64.
28. Naher, S., 2025. Analyzing Indigenous well-being through the Capabilities Approach and Rural Livelihoods Framework: Evidence from the Chittagong Hill Tracts in Bangladesh. International Journal of Arts, Humanities & Social Sciences, 6(9), pp.38-48.
29. Naim, Z., Asaduzzaman, M., Akter, M., and Islam, M.S., 2023. Impact of climate change on livestock production in Bangladesh- A review. Bangladesh Journal of Animal Science, 52(1), pp.1-14.
30. Najjar, D., Shadrack, N. and Ahmed, S., 2025. Transforming land rights, improving rural livelihoods, and carving just responses to the climate crisis. Gender & Development, 33(1), pp.1-15.
31. Nath, T.D., Rahman, M.S., Biswas, A., and Juice, R.A., 2024. Livestock farming and women empowerment in rural Bangladesh: a mixed-method approach. CABI Agriculture and Bioscience, 5(1), p.86.
32. Noshin, A., 2023. Ensuring Protection of Women's Land Rights in Bangladesh: A Way Forward to Achieving Women Empowerment and Gender Equality. Issue 6 Int'l JL Mgmt. & Human., 6, p.2504.
33. Palash, M.S., Haque, A.M., Rahman, M.W., Nahiduzzaman, M., and Hossain, A., 2024. Economic well-being induced Women's empowerment: Evidence from coastal fishing communities of Bangladesh. Heliyon, 10(7).
34. Quisumbing, A., Meinzen-Dick, R. and Malapit, H., 2022. Women’s empowerment and gender equality in South Asian agriculture: Measuring progress using the project-level Women’s Empowerment in Agriculture Index (pro-WEAI) in Bangladesh and India. World Development, 151, p.105396.
35. Rahman, M.S., Sujan, M.H.K., Sherf-Ul-Alam, M., Sultana, M., and Akter, M.S., 2023. Adoption of improved management practices of livestock: Case of small-scale farmers in rural Bangladesh. Heliyon, 9(8).
36. Roy, P., 2018. Traditional Economic Activities of Indigenous Women in the Chittagong Hill Tracts: Exploring Indigenous Women's Role in Sustaining Traditional Economic Activities. In Handbook of Research on Women's Issues and Rights in the Developing World (pp. 90-106). IGI Global.
37. Sarkar, O.T. and Mukul, S.A., 2024. Challenges and institutional barriers to forest and landscape restoration in the Chittagong Hill Tracts of Bangladesh. Land, 13(4), p.558.
38. Sarker, S.C., Adhikari, S., Roy, S. and Roy, R., 2025. Determining Factors of Livelihood Resilience of Flood-affected Households in North-Western Bangladesh. Asian Journal of Economics, Business and Accounting, 25(4), pp.348-364.
39. Shanta, M.A., Suman, S.U. and Kibria, M.G., 2025. Post-Covid-19 Impacts on Socio-economic and Livelihood Patterns: An Empirical Study on Rural Bangladesh. South Asian Journal of Social Sciences & Humanities, 6(1).
40. Sohel, M.S., Shi, G., Zaman, N.T., Hossain, B., Halimuzzaman, M., Akintunde, T.Y., and Liu, H., 2022. Understanding the food insecurity and coping strategies of indigenous households during COVID-19 crisis in Chittagong hill tracts, Bangladesh: A qualitative study. Foods, 11(19), p.3103.
41. [bookmark: _Hlk216301543]Sultana, S., Islam, S., Islam, M.A., Yasmin, S., Khan, M.Y.A., Nahar, D., and Khatun, R., 2024. A Comparative Study and Profitability Analysis of Different Crossbred Dairy Cattle in Milk Pocket Areas of Bangladesh. Asian Journal of Research in Animal and Veterinary Sciences, 7(3), pp.175-185.
42. Tasnim, A., Ahmed, J.U., Khan, M.J.A., Al-Noman, M.A., Jannat, A., and Islam, M.M., 2025. The role of livelihood diversification in agricultural modernization among tribal farmers in Bangladesh: A binary logistic model approach. Plos one, 20(2), p.e0318457.
43. Tusher, P.C., Tanha, R.Z., Akash, S.I., Saha, S., Kibria, S., and Taky, M.M.R., 2023. Impact of Indigenous Poultry Farming on the Livelihood of Rural Women. European Journal of Development Studies, 3(5), pp.48-51.
44. UNDP. (2025). Alternative livelihoods transforming lives in the hills of Bangladesh. United Nations Development Programme Bangladesh. https://www.undp.org/bangladesh/stories/alternative-livelihoods-transforming-lives-hills-bangladesh
45. Wei, W., Sarker, T., Żukiewicz-Sobczak, W., Roy, R., Alam, G.M., Rabbany, M.G., Hossain, M.S. and Aziz, N., 2021. The influence of women’s empowerment on poverty reduction in the rural areas of Bangladesh: Focus on health, education, and living standard. International journal of environmental research and public health, 18(13), p.6909.



image1.jpeg
AACCESS AND OPPORTUNITIES AGENCY

Technologies 3 1?3335’13?5

Resources Financial
Inclusion

EQUITABLE SYSTEMS (FORMAL AND INFORM,





