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Abstract

:

Preventing, halting, and reversing ecosystem degradation is now a global priority, partly due to the declaration of the United Nations (UN) Decade on Ecosystem Restoration by the UN General Assembly 2021–2030 on 1 March 2019. Apart from the most recent global target to protect 30% of the natural planet by 2030 as part of the Kunming-Montreal Global Biodiversity Framework agreed during COP15, there are several other global goals and targets. The Government of Bangladesh (GoB) has also pledged to restore 0.75 million hectares of forests as part of the Bonn Challenge. The Chittagong Hill Tracts (CHT) of Bangladesh contain almost one-third of the country’s state-owned forests and are home to 12 ethnic communities, whose livelihoods are dependent on forests. Although once rich in biodiversity, the majority of the forests in the region are highly degraded due to faulty management, complex institutional arrangements, and land disputes with locals. The CHT, therefore, represent the most promising region for ecosystem restoration through forest and landscape restoration (FLR). Here, using the secondary literature, we examine the current institutional arrangements and drivers of deforestation and forest degradation in the CHT region and potential benefits and modalities to make FLR successful in the region. Based on our study, we suggest that institutional reform is essential for successful FLR in the CHT. We also discuss key interventions that are necessary to halt ecosystem degradation and to secure community participation in natural resources management in the region.
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1. Introduction


Covering nearly 12% of the country’s total landmass and over one-third of the nation’s forest land, the Chittagong Hill Tracts (CHT) represent an extensive hilly region in Bangladesh [1,2]. Geographically, the CHT are part of the greater Hindu Kush Himalayan Region and Indo-Burma biodiversity hotspot, and home to diverse ethnic groups [3,4,5,6]. Historically, the ethnic communities in the CHT have lived in harmony with nature and natural resources, although the lives and livelihood of the hill people have significantly altered over the past decades [7,8]. The Kassalong Reserved Forest was declared the first reserved forest in the country in the CHT in 1875 during the British colonial period [9].



During the British period, the government asserted absolute control over the forests in the CHT, promoting timber extraction for commercial trade [8]. This extraction intensified with the demand for raw materials for railway sleepers and tracks. The introduction of commercially valuable teak (Tectona grandis) from neighboring Burma (now Myanmar) at the expense of native tree varieties further exacerbated ecological degradation in the region [8]. Even during the Pakistan and post-independence Bangladesh periods, respective governments replicated the British approach to exploit CHT forest resources as a pursuit of government revenue generation [8]. Such practices have threatened local land rights, livelihoods, and the well-being of the forest-dependent indigenous communities [2]. For instance, supplying low-cost industrial materials from the CHT region and leasing community land for commercial rubber (Hevea brasiliencies) plantations perpetuated the neglect of forest conservation and local livelihoods [10]. Another significant event that severely affected the local livelihoods and well-being in the CHT was the ambitious hydroelectric endeavor, the Kaptai Dam project, in the early 1960s during the Pakistan period [11]. This project caused the inundation of roughly 655 km2, including 22,000 ha of major cultivable land, which constituted 40% of the most fertile land in the region [8]. Around 100,000 tribal people were displaced, permanently losing their subsistence farming lands, with minimal benefits from the dam or compensation from the government [12].



After the independence of Bangladesh, the ethnic communities began to recognize their rights and attempted to address their concerns by forming an organization known as the Parbatya Chattagram Jana Samhati Samiti (PCJSS) [13]. The hill people also underwent considerable displacement incidents through suppression and eviction from their ancestral land [14]. The Government of Bangladesh (GoB) also established the Chittagong Hill Tracts Development Board (CHTDB) to address the underdevelopment issues in the region [12,15]. The CHTDB attempted to present the CHT as a “backward tribal area”, offering economic development as a solution without addressing its core issues [12]. The CHTBD undertook initiatives like road construction, electrification, and resettlement rather than directly benefiting local communities, leaving their basic needs unmet [12]. Notably, during the 1980s, the CHT witnessed a period characterized by militarization and state-sponsored migration of Bengali Muslim settlers to the CHT, resulting in an alteration of the demographics of the CHT [16]. The transmigration of 300,000–340,000 Bengali Muslim peasants to the CHT, coupled with the eviction of indigenous hill people, catalyzed low-intensity armed resistance within the primary political platform of the hill people, the PCJSS [12,13]. These long-standing conflicts and tensions came to an end in 1997 through a “peace accord” signed between the GoB and the PCJSS [12,14]. Nonetheless, conflict persisted in different layers in the CHT, and the accord failed to protect the well-being of the indigenous hill people [17]. The root cause of this failure can be traced back to a complex (and to some extent non-functional) institutional arrangement while adopting a “top-down” approach in practice [18].



The pressing issue of ecological disruption and forest degradation in the CHT region, which is closely tied to the well-being of indigenous hill communities, remains insufficiently addressed [3]. One key driver of environmental degradation in this region is shifting cultivation, locally known as Jhum cultivation [19]. This practice involves large-scale burning; it depletes land quality and contributes significantly to ecological deterioration [20]. Illegal logging and forest encroachment, along with the conversion of relatively undisturbed mature forests into monoculture teak (Tectona grandis) and gamar (Gmelina arbora) plantations, have also exacerbated the region’s ecological balance and biodiversity [3,4]. Moreover, the expansion of road networks and the influx of Bengali settlers into the CHT have significantly contributed to forest clearance, disturbing the ecological balance [21]. Other activities, such as large-scale commercial tobacco (Nicotiana tabacum) cultivation in the lower Sangu Valley replacing traditional crops, threaten food security and disrupt the local ecosystem [22,23]. In recent years, the expansion of commercial horticulture and unplanned tourism have compounded the ecological challenges in the region [3,24].



Historically, the CHT have experienced constant resource exploitation without proper consideration for their renewable nature [8,25]. The institutional arrangement in the CHT has failed to recognize the potential for sustainable forest and natural resource management, perpetuating a damaging cycle of environmental degradation and land disputes [26,27]. Of late, the government has begun to recognize these and identified the CHT as among the most promising sites for forest and landscape restoration (FLR) in the country. However, a comprehensive and strategic approach and operation plan are still missing for the CHT involving local stakeholders and resource managers [3]. Apart from the Bonn Challenge, the United Nations (UN) Decade on Ecosystem Restoration (2021–2030) presents a unique opportunity to prevent, halt, and reverse ongoing forest and landscape degradation in the CHT and benefit local forest-dependent people and nature [3]. As the CHT are home to about 12 ethnic forest-dependent communities, FLR could also potentially contribute to resolving local land tenure conflicts and rejuvenate the ecological integrity of the region involving local ethnic communities in the restoration efforts. FLR also aligns with global conventions and contributes to specific sustainable development goals (SDGs), particularly SDG15, addressing efforts to protect and safeguard inequalities and promoting the sustainable management of forest landscapes while combating desertification, land degradation, and biodiversity loss [28,29]. The current institutional arrangement in the CHT is quite complex and requires a thoughtful and strategic approach for a successful ecosystem restoration effort [6,30,31].



While previous studies have explored the causes of ecological degradation and land rights issues, the intricate nexus between the institutional arrangement of the CHT and the local socioecological system and the enabling environment required for successful FLR implementation in the CHT remains relatively unexamined. In such a context, the present study had the following two core objectives: (i) to analyze the current institutional arrangements and challenges for FLR implementation with factors responsible for ongoing ecological degradation and (ii) to examine FLR’s potential to address local socioecological challenges (focusing on ethnic communities) and to enhance the region’s ecological integrity. We believe our study will contribute to the better design and implementation of FLR interventions in the CHT region of Bangladesh.




2. Materials and Methods


2.1. The Study Area


Located in the south-eastern part of the country, the Chittagong Hill Tracts comprise an area of about 13,183 square kilometers (Figure 1). Geographically, the CHT are surrounded by India to the north and east, Myanmar to the south-east, Chattogram district to the west, and Cox’s Bazar district to the south-west. The region is home to about 40% of the country’s total evergreen to semi-evergreen hill forests and is characterized by a high level of species endemism [32]. Administratively, the CHT comprise three hill districts, namely Bandarban, Khagrachari, and Rangamati. The topography of the region consists of hills, valleys, and cliffs, with hill ranges between 450 and 1060 m above sea level [33]. The region enjoys a tropical to subtropical climate, with a mean monthly maximum temperature ranging between 25 and 34 °C. The annual average rainfall ranges between 2032 and 3910 mm [34].




2.2. Data Sources


The present study is primarily based on a literature review. To address our research objectives, we adopted the widely used PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) protocol (Figure 2) [35]. Our literature review included peer-reviewed sources, including journal articles, book chapters, conference papers, and scientific reports, and involved four key steps, i.e., identification, screening, eligibility, and inclusion. Furthermore, the grey literature such as newspapers, websites, and official government records were analyzed to ensure a robust understanding of our subject matter. This approach provided a holistic understanding of institutional arrangements, the complex drivers of ecological degradation, and the potential of FLR in the CHT.



To find out the most relevant literature/sources, covering the title, abstract, and keywords, we used keywords as search terms pertinent to our research objective, including “Chittagong Hill Tracts”, “deforestation”, “forest degradation”, and “forest restoration”. We searched through scholarly databases such as Google Scholar, Scopus, and Web of Science for their extensive coverage of scholarly research. Furthermore, the grey literature such as government reports, websites, and newspaper articles were reviewed. Another eligibility criterion was that the literature had to be published in the English language.



The following inclusion criteria were used during the literature search:




	i.

	
Relevance to our research objectives;




	ii.

	
Geographical focus, i.e., CHT;




	iii.

	
Related to “forest and landscape restoration” and its potential;




	iv.

	
Publication year between 2000 and 2023;




	v.

	
Peer-reviewed article.









The exclusion criteria of the literature included the following:




	i.

	
Sources not directly contributing to our study objectives;




	ii.

	
Sources related to geographical regions other than the CHT;




	iii.

	
Sources in languages other than English.









Our initial search resulted in 2796 records, from which 2574 were excluded after screening titles and 158 were excluded after screening abstracts. Finally, considering the inclusion/exclusion criteria, 62 articles were eligible for analysis from the rest of the studies (Figure 2). During the review, we specifically highlighted the literature in the field of contemporary institutional arrangements and the key drivers of deforestation and forest degradation in the CHT region.



To validate our key findings, we also conducted key informant interviews (KIIs; N = 7). During the KIIs, we engaged 3 different groups of stakeholders, representing forestry experts/government officials and restoration practitioners (n = 3), academicians/researchers (n = 2), and representatives from conservation/development partners (n = 2). Their selection was based on their direct knowledge of the CHT region’s institutional arrangements, mismanagement causes, degradation drivers, and the potential of FLR, including implementation modalities and financing options. This inclusive approach was employed to enrich our research with a wide range of expertise and perspectives and complement our literature review [36]. To facilitate KIIs in alignment with our research objectives, we used semi-structured questionnaires (Supplementary Materials). These interviews were conducted both in person and virtually. The virtual interviews were conducted using the Zoom platform with informed consent.



The results from our review and the KIIs were integrated and synthesized to offer a holistic understanding of our research objectives.





3. Findings


3.1. Present Institutional Arrangements in the CHT


Our analysis of the reviewed articles revealed a complex institutional landscape, tenure conflicts, legislative gaps, and exclusionary practices affecting forest and landscape restoration in the CHT region. Our findings further highlight the need for inclusive and sustainable solutions.



The unique political and administrative structure in the CHT region of Bangladesh makes the region significantly different from the rest of the country [37]. The current institutional structure in the CHT region involves both formal and traditional institutions that collaborate to govern land and forests at national, regional, and local levels (see Figure 3).



Among the institutions, the Chittagong Hill Tracts Regional Council (CHTRC), established following the “1997 peace accord”, is vital for CHT governance, since it coordinates activities, advises on laws, and ensures indigenous representation, thus safeguarding human rights [37]. Another apex organization is the Bangladesh Forest Department (BFD), under the Ministry of Environment, Forests and Climate Change (MoEFCC), a key agency responsible for forest land management in the region [38,39]. The BFD oversees and manages at least one-third of the land in the CHT, including reserved forests (RFs) and protected areas (PAs), and handles planning, decision making, and operations [38,40]. Another key institution is the district administration, led by the deputy commissioner, which controls public lands and plays a vital role in granting land access, particularly for local ethnic groups and the disadvantaged [38]. The Department of Agriculture Extension (DAE) complements the BFD’s efforts by focusing on farming skill development and introducing advanced agricultural technologies to rural households in the CHT region [38]. The Ministry of Chittagong Hill Tracts Affairs, established in 1998, oversees the region’s development strategy and coordinates various institutions, including regional and district councils, the Chittagong Hill Tracts Development Board (CHTDB), and traditional administrative circles [38]. CHTDB, founded in 1976, focuses on regional development across agriculture, infrastructure, education, and social welfare. Hill District Councils (HDCs), present in each district, are central to the planning, funding, and implementation of natural resource management projects, facilitating information exchange among government agencies [38,41].



Traditional institutions contribute significantly to forest and land management in the CHT. Three taxation zones are led by the circle chiefs, who oversee finances, forestry, land allocation, and fund collection [42]. Headmen, who are the heads of smaller administrative units from a number of villages, distribute land and gather funds from the villages [20]. A Karbari is the head of a village who assists the headman in collecting revenue [20]. Effective coordination and collaboration among these organizations are essential for sustainable and inclusive land and forest resource management in the CHT region [3].




3.2. Challenges in Current Institutional Arrangements in the CHT


Despite a unique institutional setting, the institutional arrangement in the CHT is quite complicated. Historical land disputes, unclear jurisdictional boundaries, and undervaluation of indigenous knowledge hinder forest and land management in the region [20]. The different dimensions of institutional challenges prevailing in the CHT are summarized below.



i. Complexity of institutional landscape and land ownership: The existing administrative and legislative mechanisms in the CHT face significant operational challenges. The co-existence of several institutions with complex traditional and formal features has made it challenging to locate the power [43]. Conflicts over land ownership and management within the institutional landscape have become a common phenomenon [20]. Despite the 1997 peace accord granting numerous customary land rights, some rights often go unrecognized within the formal administrative framework [20]. Though the 1997 peace treaty led to the establishment of the Chittagong Hill Tracts Land Dispute Resolution Commission Act in 2001 and the formation of a land commission, the effectiveness of this commission has remained elusive [43]. Furthermore, indigenous people’s participation in the administrative system tends to be minimal. Across different government regimes, political party representatives have often occupied key positions in the Hill District Councils, sidelining indigenous community involvement [12,14]. This power imbalance underscores the exclusion of indigenous representatives, hindering their voice in administration and policy making. Consequently, the representative-to-community relationship remains less democratic and asynchronous with the indigenous people’s aspirations [44].



Out of 40% of the country’s evergreen to semi-evergreen hill forests located in the CHT, nearly 36% are designated as reserved forests and are strictly controlled by the BFD. The remaining 64% of forest land is categorized as unclassed state forests (USFs). The majority (i.e., 98%) of these USFs, however, are under the jurisdiction of district administration, with the remaining 2% managed by BFD (Table 1). The village common forests (VCFs), covering an area of about 12,530 hectares, stand as community-owned forests [3].



ii. Land tenurial conflict: The institutional setting in the CHT region struggles with persistent and deeply ingrained land tenure challenges [8,20]. Historically, the region inhabited by many ethnic communities has followed customary rules for land ownership, with land owned orally, socially recognized, and verbally exchanged. Local authorities collected annual taxes under this traditional system. However, the advent of the British colonial era saw the imposition of the “terra nullius” concept, which led to exclusive government ownership of CHT lands while disregarding the rights of local Rajas (kings), beginning with the declaration of a significant portion of the CHT forests as “reserved forest” [45]. The situation deteriorated further due to significant events such as the construction of the Kaptai Dam, resulting in the displacement of a large number of local communities. Additionally, the influx of Bengali settlers seeking land led to the eviction and mistreatment of the indigenous population [46]. The deployment of military forces to address insurgency further aggravated the land tenure issue, resulting in significant demographic changes. While the 1997 peace accord aimed to resolve these issues, the core problem of land tenure remained largely unresolved. The establishment of the Chittagong Hill Tracts Land Dispute Resolution Commission Act in 2001 created a land commission, but disputes persist, and many land rights rooted in customary practices remain unrecognized [20]. The lack of clarity, slow administrative processes, and the absence of formal title documents have exacerbated disputes, land grabbing, and communal conflicts [43]. There also exists a disparity in land ownership in terms of geographic distribution and among different ethnic groups in the CHT. This uneven distribution of land poses institutional challenges for FLR initiatives in the region [3]. Achieving this necessitates cooperation, amendments to land laws, and reconciliation between the diverse interests of tribal and Bengali populations. It is a multifaceted challenge that demands careful deliberation and inclusivity to reach a constructive resolution.



iii. Lack of an effective legislative mechanism to recognize local land tenure rights: One major institutional challenge in the CHT is the lack of an effective legislative mechanism to protect the land tenure rights of local ethnic communities [8]. In the CHT, the laws, which date back to the British colonial period from 1860 to 1947, have seen limited modifications [20]. The British colonial government introduced the Indian Forest Act of 1927, which still reflects a governance approach that is colonialist and state-centric in nature. It is important to note that it exhibited a bias towards the priorities of the colonizing state rather than prioritizing the needs and concerns of the local communities [8]. As a result, the Forest Act of 1927 has limitations in recognizing community and farming lands, creating complexities in managing common property. Regrettably, there are still no dedicated rules or national policies addressing this issue [8]. Even the 2001 national land use policy in the CHT region fell short of addressing the intricate issue of land ownership specific to the CHT. Hence, the absence of well-defined legal protections substantially hampers the meaningful engagement of local communities in forest restoration programs [3]. Furthermore, in cases of displacement resulting from development activities, the legal framework does not entitle these communities to any compensation [47]. This situation is worsened by overlapping rights on the same parcel of land [20]. Institutional complexity also emerges from overlapping jurisdictions over land and forest management in the CHT occurring among various entities, including district administration, BFD, and traditional institutions. The issue of land and forest management has been under discussion for many years, but progress has been slow in resolving this complexity, affecting the ability to effectively engage local communities in restoration initiatives [3].



iv. Exclusion of local people in forest land management: Throughout its history, the CHT have endured persistent resource exploitation, often overlooking the regenerative nature of these resources. From colonial times to independence, the area has primarily served as a source of raw materials, with limited consideration for sustainable practices [8]. Various development approaches, such as teak wood plantations, horticulture, and rubber industries, have historically prioritized commercial activities at the expense of local livelihoods, culture, and forests [8]. These policies have also failed to recognize the CHT region’s potential as a renewable resource hub, neglecting the socioeconomic and sociopolitical needs of its inhabitants [25,48]. The exclusive emphasis on economic growth has failed to account for inclusivity, resulting in the neglect of ethnic communities and environmental preservation. Consequently, the prospects of forest restoration and inclusive development—vital elements of sustainable progress in the region—remain uncertain.



v. Poor coordination among government institutions: The CHT peace accord led to the emergence of several new bodies in the region, including the CHT Regional Council, the Hill District Councils, and the Ministry of CHT Affairs, alongside the pre-existing administrative system. This multiplicity of administrative layers has led to confusion and potential clashes among leadership figures [43]. Furthermore, the government’s failure to establish clear rules and regulations for these bodies and its reluctance to devolve full powers to them has resulted in over-centralization and the governmentalization of administration through the Ministry of CHT Affairs [15]. This lack of coordination and the absence of a well-defined framework for the functioning of these entities have hindered the process of political empowerment and decentralization of power in the CHT, undermining the accord’s objectives. Additionally, despite provisions for the military’s withdrawal from the accord, their continued presence and the emergence of unidentified armed groups have further complicated the political and security situation in the region, contributing to a sense of instability and violence [43]. To eliminate such complexities and ensure smooth coordination, it is essential to ensure interministerial planning, interministerial coordination, and interministerial action.




3.3. Challenges to Forest and Landscape Restoration in the Chittagong Hill Tracts Region


Apart from institutional complexities and management challenges, in recent years, there has been an increase in the rate of forest degradation and loss in the CHT, making FLR both challenging and promising for restoring degraded ecosystems [1]. Unplanned development, construction of road networks, and forest land conversion to other land use has led to deforestation and forest degradation. The movement of populations from plain land to the CHT also strains land resources. The recent expansion of horticultural practices (mainly by outsiders), the monoculture of forest plantations, and indigenous shifting cultivation have also affected the ecological integrity of the CHT. Successful FLR intervention in the region, therefore, largely depends on managing these challenges.



i. Shifting cultivation: Shifting cultivation, commonly known as Jhum in the CHT, has been a traditional practice among indigenous hill communities (Figure 4). There are legitimate concerns about shifting cultivation’s adverse impact on soil fertility and forest health [49]. Shifting cultivation practice involves cutting down small trees, which harms the topsoil and contributes to land degradation. The removal of vegetation cover exposes the soil to erosion and reduces its water retention capacity. Historically, after several cropping years, indigenous shifting cultivation farmers abandon their Jhum fields and move to new land for shifting cultivation. This period, commonly known as the fallow period, allows land to recover through the development of secondary forest vegetation before farmers return to that land again for shifting cultivation. However, as the population in the CHT region has significantly increased so has the pressure on land resources, and the fallow period has drastically shortened, leading to a more intensive shifting cultivation use, soil erosion, and a reduction in soil fertility [49].



ii. Unplanned infrastructure development: Over the past years, the CHT have undergone significant infrastructure development, characterized by an extensive expansion of road networks and associated complexities [47,50]. The recent road construction projects involving hill cutting in the CHT have caused significant ecological damage and a noticeable rise in the frequency of natural disasters, such as landslides, which were previously less common [47,51]. It is crucial to highlight that such road expansion projects also favor illegal logging and unlawful stone extraction in the CHT by facilitating the movement of large vehicles potentially used for transporting logs and stones [25]. Other unplanned development activities, such as the operation of numerous brick kilns in recent years, have also led to hill cutting and disruption of ecological balance [52,53].



iii. Commercial plantations and monoculture of species: The origins of monoculture in the CHT can be traced back to the British colonial period, when teak (Tectonic grands) was introduced from Myanmar (then Burma) for its commercial value [8]. The monoculture of teak had adverse effects on natural regeneration and soil quality in the area. Later, the encroachment of the rubber (Hevea brasilienais) industry in the region displaced many indigenous communities from their ancestral lands to be replaced by extensive rubber plantations [54]. This commercial pursuit has resulted in punitive actions, including the destruction of natural forests, shrubs, orchards, and plants through arson attacks [41]. Government policies have also exacerbated the situation by leasing common lands, primarily for rubber plantations, to private entities, including influential individuals and political elites. This has fueled land disputes, environmental degradation, and the marginalization of indigenous communities. The monoculture of other exotic species, such as mahagoni (Swietenia sp.), akashmoni (Acacia auriculiformis), and gamar (Gmelina arbora) by BFD under social forestry and other government plantation programs has also had diverse impacts on the ecosystem and overall well-being of communities in different areas in the CHT.



iv. Expansion of horticulture and fruit orchards: In recent years, the CHT have experienced a notable increase in horticultural farms and fruit orchards cultivated primarily by outsiders [3]. There has been an expansion in land area under species such as mango (Mangifera indica), papaya (Carica papaya), banana (Musa sp.), and dragon fruit (Hylocereus sp.) (see Figure 5). While horticulture has demonstrated financial benefits, it has a limited capacity to complement ecological functionality, biodiversity, and carbon co-benefits provided by primary or secondary forests [3]. In many cases, the purpose of such horticultural farms and/or fruit orchards is actually to occupy the land rather than produce fruit or generate local employment.



v. Land grabbing and unplanned tourism: Between 1979 and 1985, the CHT have experienced a transmigration program initiated by the then government that brought in around 300,000 to 340,000 Bengali settlers in the CHT region [12,13]. In 1872, Bengali settlers made up just 1.74% of the CHT population. By 1974, this figure had risen significantly to 19.41%. The most dramatic change occurred in the 1991 census, where Bengali settlers accounted for nearly 50% of the CHT population. This shows the substantial impact of Bengali migration on the region’s demographic, and increased demands on land resources often caused land grabbing in the CHT [55]. The recent emergence of tourist industries in the region has also led to land grabbing by powerful business groups and political elites from outside the CHT, who are sometimes responsible for forceful eviction of ethnic communities from their ancestral lands [56,57]. This challenge stresses the urgent need for inclusive and ecologically responsible approaches to tourism development in the region, ensuring that it benefits the indigenous people without harming the local ecosystem and culture [57,58].





4. Discussion


4.1. FLR’s Potential Benefits in the CHT


The successful implementation of FLR in the CHT will not only benefit the ecosystem and biodiversity of the region but will also contribute to the promotion of sustainable development and economic growth through empowering local and indigenous communities. FLR will also have multifaceted benefits that will potentially advance the holistic well-being of the region. The potential social, environmental, and economic dimensions of FLR in the CHT are illustrated in Figure 6.



	i. 

	
Social Benefits







i.i. Empowering communities: Ideal FLR initiatives place emphasis on the rights of ethnic minorities and local indigenous groups for sustainable livelihoods, health, food security, and education [28,59]. Our KIIs revealed that implementing a participatory approach in FLR initiatives, characterized by collaborative management, holds the potential to alleviate conflicts between the local communities and the administrative authorities in the CHT. Actively involving the community and ensuring that their perspectives are valued in decisions concerning their lands and resources could foster greater understanding and cooperation, ultimately mitigating disputes.



i.ii. Building capacity: In any FLR initiative, the roles of knowledge, skills, and experience are essential, particularly in the domains of reforestation, caretaking, and guarding [60]. These elements collectively play a crucial role in ensuring the success and sustainability of FLR efforts [29]. In the CHT, the FLR initiatives thus can incorporate a multitude of tasks across various levels to enhance the skills and capabilities of local communities. As per our KIIs, a set of comprehensive training and education programs designed to empower communities will ensure more effective and efficient execution of the FLR projects.



i.iii. Enhancing communication and trust: The implementation of FLR has the potential to engage local people in FLR-related activities and build trust in land tenure [61]. FLR, thus, can be an effective mechanism for resolving land disputes within the CHT region; furthermore, it can play a key role in bridging a collaboration between ethnic communities and government authorities in the CHT. By fostering communication and trust, it helps reduce institutional challenges and complexities, promoting a smoother pursuit of shared goals in the region.



	ii. 

	
Environmental Benefits







ii.i. Ecosystem and biodiversity restoration: FLR plays a vital role in stimulating degraded ecosystems and biodiversity. In the CHT, it could contribute to the regeneration of degraded ecosystems and the conservation of biodiversity. The restoration of forests and ecosystems not only has a positive impact on the environment but will also deliver essential ecosystem services in the CHT [3]. Furthermore, FLR contributes to the enhancement of key ecological functions beyond tree cover such as watershed retention, which is also essential for the CHT [29].



ii.ii. Climate resilience: Since reforestation and afforestation efforts are core components of FLR projects, they can play a crucial role in climate change mitigation. By absorbing and storing atmospheric carbon dioxide, FLR can significantly contribute to improved climate resilience and thus adapt to the adverse impacts of climate change [29]. Beyond mitigating climate change, FLR could also enhance air quality and contribute to keeping local temperature under control.



ii.iii. Disaster control: As ecosystems are revitalized and brought back into balance, FLR serves as a key mechanism for restoring degraded watersheds and controlling erosion in the CHT region [62]. This is critically important for safeguarding human health and overall well-being, especially in areas where communities have intimate interactions with their natural surroundings. Additionally, FLR’s restoration efforts extend to mitigating extreme weather events by restoring river ecosystems and enhancing water supplies, ensuring not only environmental stability but also the health and resilience of local communities. Furthermore, FLR plays a pivotal role in preventing soil erosion and landslides by stabilizing the soil and maintaining the fertility of agricultural lands, contributing to the overall environmental health of the region.



	iii. 

	
Economic Benefits







iii.i. Income generation: Other than forest restoration, FLR initiatives bring about an increase in the production of non-timber forest products (NTFPs), a development that boosts the income of local communities by enhancing the revenue of small-scale NTFP-based enterprises operating in the region [29,63]. By uplifting the economic status of local communities and fostering financial stability, FLR could also contribute to reducing inequality in the CHT region. Simultaneously, this increase in NTFP production enhances the provision of essential ecosystem services, further underlining the multifaceted benefits of FLR for both the environment and the livelihoods of the people [64].



iii.ii. Ecotourism opportunities: Since the CHT are a coveted tourist destination in Bangladesh, FLR can also enhance the ecotourism prospect in the CHT region [65]. Such development will have the potential to create employment opportunities, especially for ethnic groups and indigenous communities, strengthening the local economy. Simultaneously, it will improve environmental awareness among local youth, emphasizing the significance of conserving the CHT region’s natural landscapes.




4.2. Modalities for FLR Implementation in the CHT


Bangladesh is globally recognized for its widespread social forestry program [66]. In the CHT, FLR can adopt the well-recognized social forestry mechanism that places a strong emphasis on engaging local communities in forest management and conservation [67]. The overarching aim of the country’s social forestry program is to address community needs while ensuring the sustainable management of forest resources through a legally binding agreement [66]. Similar to the social forestry program (which usually follows a 40:40:20 benefit sharing ratio among social forestry participants, BFD, and future plantation programs), a benefit sharing model can be developed for FLR in the CHT. It will allow local communities to achieve economic benefits based on their responsibilities.



Social forestry encompasses an array of strategies, including afforestation, agroforestry, and community-based forest management [67]. These strategies can collectively pursue the key objectives of FLR in the CHT. To begin with, the approaches aim to enhance the economic well-being of local communities by providing sustainable income sources, primarily through the provision of NTFPs, including fuelwood and other agroforestry products. Secondly, social forestry actively engages local communities to promote responsible resource management through clearly defined rights and responsibilities. Lastly, it plays a significant role in environmental conservation by safeguarding biodiversity and maintaining ecosystem services through the protection and restoration of forests.



While FLR primarily focuses on preserving trees, it still allows for the sustainable utilization of NTFPs, such as bamboo and rattan. These resources can generate profits and benefits for local communities. Additionally, when trees require trimming for maintenance, the excess materials can be utilized as fuelwood and/or made available to local communities, creating economic opportunities. Local residents can also benefit from collecting edible fruits from the forest. The formation of community patrol groups (CPGs) could further strengthen FLR initiatives. These volunteer groups, composed of individuals from nearby villages, could collaborate closely with BFD to protect forests and biodiversity and to achieve FLR goals and objectives. In essence, integrating social forestry modalities into FLR efforts in the CHT could not only contribute to sustainable forest management but could also ensure the long-term sustainability of the program and conflict mitigation.




4.3. Financing for FLR in the CHT


Sustainable financing is a major challenge to successful FLR implementation in any region [31]. Figure 7 illustrates a diverse array of funding sources that are potentially available to support FLR initiatives in the CHT.



Government funding, either through direct investments, subsidies, or financial allocations from national or regional budgets, plays a pivotal role in supporting FLR initiatives. The recent development of the voluntary carbon market to offset carbon emissions also offers an opportunity to support FLR projects in developing countries, particularly where government funding is limited. As forests in the CHT are highly degraded, they are also suitable for the REDD+ (reducing emissions from deforestation and forest degradation) program [1]. FLR projects with substantial atmospheric carbon dioxide capture and storage capacity can be a source of revenue for the government through participation in the global voluntary carbon markets or carbon offset programs, where companies buy carbon credits to offset their carbon emissions [68]. Furthermore, international agreements and environmental treaties focused on climate change mitigation and ecosystem restoration may offer financial backing for FLR projects in the CHT [69]. This includes, but is not limited to, funding from the Green Climate Fund (GCF) and the Global Environmental Facility (GEF). Public-private partnerships (PPPs), involving collaboration between government bodies, private enterprises, and civil society organizations, enable the pooling of resources necessary for successful FLR project execution. Additionally, the private sector, particularly companies engaged in sustainable forestry or those benefiting from FLR activities such as ecotourism, can support FLR initiatives [69,70,71]. Lastly, international aid and grants, which also include low-interest loans or professional support, from various non-government organizations (NGOs) and multinational development agencies also constitute vital sources of financial assistance for FLR projects [70].





5. Conclusions


To address ongoing environmental degradation in the CHT and conflict and mistrust with local indigenous and ethnic communities, FLR initiatives can play a pivotal role. FLR’s multifaceted approach considers social, economic, and environmental dimensions, with the overarching goal of addressing community needs while ensuring the responsible use of forest resources. FLR projects in the CHT should be site-specific and should consider local social and biophysical factors such as soil quality, slope, etc. Apart from tree planting, there should be an emphasis on suitable mechanisms for community engagement, ensuring community rights and responsibilities. These strategies should collectively aim to enhance the economic well-being of local communities by providing sustainable income sources. Since people are greatly dependent on forests in the CHT, FLR projects should not only focus on preserving trees but also allow for the sustainable production and utilization of NTFPs, such as bamboo and rattan. Various funding sources, including participation in global voluntary carbon markets through carbon offset project development, government funding, international agreements, public–private partnerships, private sector involvement, and international aid and grants, offer a wide range of financial support opportunities for FLR initiatives in the CHT, making it a promising avenue for addressing critical challenges in environmental conservation and ecosystem restoration.
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Figure 1. Location map of Chittagong Hill Tracts in Bangladesh (left), with major land use/land cover (right). Modified after Ref. [3]. 
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Figure 2. Article selection process for our literature review. 
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Figure 3. Current institutional arrangements in the CHT. Modified after Ref. [3]. 
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Figure 4. A Jhum field in the Chittagong Hill Tracts of Bangladesh. (Photo courtesy: Apu Nazrul). 
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Figure 5. Fruit orchard along a newly developed road in the CHT. (Photo credit: Sharif A. Mukul). 
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