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Abstract 

 

Forest and trees provide a range of benefits (i.e. ecosystem services) which are particularly 

important in supporting livelihoods of rural communities in tropical developing countries. 

However sustaining forest benefits and their future provision remains challenging due to 

various factors including forest loss driven by agriculture conversion, ineffective national 

policies for forest management and competing land uses. There is a need to understand forest 

cover changes and land use impacts on livelihoods and identify ways their benefits can be 

sustained. 

 

This thesis investigates the relationships between forests and livelihoods by examining the 

forest benefits used and perceived by rural communities, and how changing forest and land 

uses impact the benefits in different landscape contexts (i.e. remote, intermediate and on-road 

zones) of the Chittagong Hill Tracts region (CHT) region in Bangladesh. The research 

addressed 4 key objectives: (1) to examine the relative importance of forest ecosystem 

services in rural households; (2) to examine the trends and impacts of recent forest cover 

change on ecosystem services that support rural livelihoods; (3) to analyse the current land 

use patterns of households and association between forest and tree covers with livelihood 

outcomes (i.e. food production, income) along three zones and (4) to review forest related 

policies in Bangladesh to examine how the ecosystem services  are represented in supporting 

rural livelihoods with particular reference to the CHT region. The research applied a mixed 

method approach using household and farm surveys, analysis of forest-cover change using 

remote sensing images, focus group discussions using participatory rural appraisal tools, and 

key informant interviews. A wealth classification of rural households (i.e. low, middle and 

high) was applied to differentiate the use and perceived forest ecosystem services. To 

understand forest cover change both satellite imagery analysis and community perceptions 

were considered. Land use surveys were conducted including tree areas at households and the 

relative livelihood outcomes of forests and trees to other land uses across 3 zones.   

 

This research found that more households used forest provisioning ecosystem services for 

subsistence purposes than for cash income. Subsistence uses were higher within the low-

wealth households. Although satellite image analysis showed a net gain of forest areas during 



iii 

 

1989-2003, most household respondents observed a decline in provisioning ecosystem 

services (i.e. fuel wood, construction materials, wild foods, and fresh water) due to forest 

cover loss over the last 30 years. Although there was a small gain of forest (mainly planted 

forest), the respondents perceived an overall loss of forest due to a decline of natural forests. 

The land use surveys revealed a transition of land uses from swidden farming to planted tree 

areas including fruit orchards and cash crop agriculture in the regions’ households. In 

particular households used large areas of land for plantation trees to enhance annual income 

from timber in the on-road and intermediate zone. In contrast, households used more diverse 

land uses including crop lands, fallow lands and natural forests for food sources and cash 

income in the remote zone, but owned smaller areas of tree covered lands than in the other 

zones. Finally, the study found that forest related policies in Bangladesh do not explicitly 

recognise ecosystem service-based forest and tree management to maintain multiple benefits 

in supporting rural livelihoods.  

 

This research recommends ecosystem service-based forest and tree management policy 

approaches may assist in maintaining a range of forest and tree benefits which have both 

local and global importance. Efforts to increase tree-based land uses and their benefits in 

rural livelihoods of Bangladesh and tropical developing countries requires landscape level 

interventions.  

 

 

Keywords: Forest, trees, land uses, agriculture, ecosystem services, livelihoods, income, food 

security, well-being, landscape 
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1.1. Introduction 

 

In recent years, there has been increasing recognition of the contributions of forests and trees 

to food security, poverty reduction and sustainable development (HLPE, 2017, IIED, 2014). 

These contributions include the actual roles of forests in poverty reduction (Angelsen et al., 

2014), as a safety net to mitigate vulnerabilities of  poorer rural populations from crop 

failures (Wunder et al., 2014) and dietary diversity in rural households (Ickowitz et al., 2014). 

A growing body of research argues that forests and trees are an essential component of any 

livelihood improvement strategy in tropical developing countries due to their  supplementary 

role as sources of food,  nutrition, income (Angelsen et al., 2014, Hogarth et al., 2013). 

However forest and trees are more than what people use for their immediate livelihood needs, 

they also support  agriculture food production (Reed et al., 2017, Dawson et al., 2014, Leakey 

and van Damme, 2014) and social-cultural values for well-being (Fritz-Vietta, 2016). The 

benefits of forest and tree based ecosystem service (i.e. use provisioning services) as well as 

the indirect benefits (i.e. regulating, cultural and supporting services) are important for 

livelihoods to maintain food, income and enhance food production (Meijaard et al., 2013, 

Hartter, 2010).  

 

Despite a growing attention on the benefits of forests to livelihoods, deforestation and  

associated forest-cover changes can undermine their contribution to human well-being at 

local and global levels (MA, 2005b, Seymour and Busch, 2016). Forest cover has decreased 

significantly in  tropical regions with consequences for both biodiversity and the rural socio-

economy (Curtis et al., 2018, Sloan and Sayer, 2015). The conversion of tropical natural 

forests to agricultural land uses is one of the main factors resulting in decreasing forest 

resources (van Vliet et al., 2012, Gibbs et al., 2010). Although forest loss continues at a high 
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rate in many places, it has also decreased in the last decade (FAO, 2015a). The FAO (2015a) 

refers to this change in forest cover as a transition from net loss to net gain of forest or tree 

covers. The changes in forest cover globally however have occurred as part of broad land 

changes in the landscape, that also result in the increase of tree cover land (Lambin and 

Meyfroidt, 2010, Barbier et al., 2010).  Changes in forest and tree covered land use 

management (i.e. plantations with monoculture trees or agroforestry including fruit trees) can 

have positive and negative impacts on rural livelihood food security, income and well-being 

(Broegaard et al., 2017, Castella et al., 2012). 

 

In this context, this thesis investigates the relationship between forests and livelihoods by 

examining the forest and tree benefits used and perceived by rural communities, and how 

changing forest and land uses impact the benefits in different landscape contexts of 

Chittagong Hill Tracts region (CHT) region in Bangladesh. The thesis addresses 4 key 

objectives: (1) to examine the relative importance of forest ecosystem services in rural 

households; (2) to examine forest cover change, associated drivers and assess the subsequent 

impacts on the ecosystem services supporting livelihoods of rural people; (3) to analyse the 

current land use patterns of rural households and the association with livelihood outcomes 

(i.e. food production, income) along three zones; and (4) to review forest related policies in 

Bangladesh to examine how the ecosystem service concept and ecosystem services benefits 

are represented for supporting forest management and rural livelihoods with particular 

reference to the CHT region.  

 

In this Chapter, a review of global literature on forest and livelihood relationships is 

provided, and the recent trends in forest and land use identified in order to understand the 

implications on ecosystem services and livelihoods in the context of developing and least 
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developed nations. The discussions on forest cover change includes the trends in forest cover, 

drivers of forest loss and gain and impacts on ecosystem services. In relation to land use 

changes in particular a discussion on the current tree cover land uses and their association 

with livelihood outcomes of rural people is provided. This is followed by a discussion of 

forest and livelihoods in the CHT region of Bangladesh. Specific knowledge gaps are 

identified to provide justification for the current study. The aim of the research with specific 

objectives, questions, and an outline of the thesis structure are then presented.   

 

Throughout this thesis, forests are defined as a land with an area (0.5 ha), tree height (5 m) 

and canopy cover (10 percent) which includes natural and planted forests (FAO, 2012). 

Planted forests comprise trees introduced and managed on the lands other than natural forests. 

Planted forests are forest that predominantly composed of trees established through planting 

or deliberate seeding. In this thesis tree covers is used to define natural and planted forests. 

While planted forests are interchangeably used as planted tree cover land uses or plantations 

areas. However, trees farming systems (e.g. home garden) are not considered as forest in the 

thesis.   

 

1.2. Forest benefits in rural livelihoods  

 

Ecosystem services are broadly defined as benefits that society obtains from ecosystems 

directly or indirectly, which contribute to human well-being, to achieve the basic material 

needs, as well as non-material ones (MA, 2005c). The following section summarises the 

forest and tree benefits which important to understand their importance in rural livelihoods. 

These include the direct (i.e. provisioning services) uses for food; energy, especially for 

cooking; income generation and employment and as a safety net. Provisioning services from 
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trees and forests are often called tree and forest products. It also identifies the roles of forests 

as providers of indirect ecosystem services such as regulating air, water, protection of soil 

and cultural ecosystem services such as spiritual and aesthetic values. Supporting services 

includes primary production, production of oxygen, and soil formation for production all 

other ecosystem services. The benefits of crop pollination, improving soil fertility are 

essential for agriculture food production and well-being (HLPE, 2017, Vira et al., 2015). For 

this study I only considered the provisioning, regulating and cultural ecosystem service 

benefits of forest and trees.  

 

1.2.1. Direct contributions (provisioning ecosystem services) of forests and trees  

 

Forest and trees provide many sources of food enriched with many micro-nutrients (e.g., iron, 

vitamin A, iodine and zinc), which contribute to dietary diversity (Powell et al., 2015), and 

support over 2 billion people globally (FAO et al., 2015). The direct forest food provisions 

are substantial for local people living in or near forests, including Indigenous people (HLPE, 

2017). A few recent cross-country analyses show the importance of forest-sourced foods uses 

by identifying the  positive association of tree cover and household dietary quality in tropical 

developing countries (Rowland et al., 2016, Ickowitz et al., 2014). However, the 

contributions of forest and tree sourced foods are underrepresented within natural resource 

management related policies at the national level in many developing countries (HLPE, 

2017). There little recognition of how  forest and tree sourced food is an important part of 

traditional diets, cultural identity, and knowledge (Cuni-Sanchez et al., 2016). Over many 

generations, Indigenous knowledge systems have supported the identification, preparation 

and sustainable management of food in forests and wild lands (Ingram et al., 2017).  Native 



Chapter- 1 

6 

 

trees in agroforestry systems provides diverse benefits including  food, medicines and other 

goods and their conservation (Leakey and van Damme, 2014). 

 

Trees and forests make an important contribution to rural energy needs of local populations 

through a range of energy sources such as fuel wood, and charcoal. Fuel wood is a primary 

energy source for approximately 2.4 billion people (about 40 percent of the population of 

less-developed nations) to cook their food (FAO, 2018). In rural settings, especially poor 

people in developing countries, wood fuel is often the only available and accessible source of 

biomass energy (FAO, 2018). By accessing wood fuel, at least 11 percent of the global 

population can avoid waterborne diseases through boiling water, and food-related illness 

associated with eating raw or partially cooked food (FAO, 2014). Scarcity of energy sources 

has significant consequences on the health of especially children and pregnant women in 

developing countries. Limited access to energy sources means extra time and physical labour 

for women in collecting fuel and less time for alternative income-generating activities. This 

results in changes in cooking practices and dietary choices (Wan et al., 2011). In addition, 

there are concerns for sustainability of wood fuel due to overharvesting pressures in forest 

areas, and less time and physical strength for farming, income-generating activities and 

education due to increased distance for collection (FAO, 2014).  

 

Formal (i.e. wages) and informal activities such as collection of Non Timber Forest Products 

(NTFPs) (i.e. unrecorded data) in the forest sector provides substantial economic benefits for 

rural livelihoods (Agrawal et al., 2013). Globally, the total employment in the forest sector 

(formal and informal) is about 13.2 million people, or about 0.4 percent of the global 

workforce (FAO, 2014). The dearth of information regarding informal activities 

underestimates the actual number of people engaged in work in the forest sector. Angelsen et 
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al. (2014) in their global study from Latin America, Asia and Sub-Saharan Africa and found 

that forest contributed 22.2% of the total annual income at households. It is also evident from 

the study of Hogarth et al. (2013) that forest related economic activities contributes 31.5% of 

total annual income at households in rural China. Low income households have a higher 

dependency on forests than higher income households, depending on the types of products, 

the different forest management and ownership from state to community and private (Oli et 

al., 2016) and the level of access to the forest (Jagger et al., 2014). However, Malleson et al. 

(2014) show that the poor depend on informal activities (mainly NTFPs) as their source of 

income, regardless of their location and migration status. Many forest products, such as foods 

including wild honey, fruits and vegetables, are often more significant sources of income to 

the poorest households than timber (Hogarth et al., 2013). But inhabitants in remote villages 

have several times higher demand of NTFPs than inhabitants of on-road or border 

settlements, due to location and unavailability of alternative income sources (Malleson et al., 

2014). People in border location are relatively closer to road and have better access to diverse 

economic activities and eventually well-off conditions than remote communities within a 

similar landscape.   

 

The findings of the global Poverty and Environment Network (PEN) study provided evidence 

of the roles of wild food sources from forests, trees and shrubs as an economic safety net 

during times of severe shocks (Wunder et al., 2014). The roles of forest and trees has been 

recognized as a form of natural insurance to avoid shortfalls in household food consumption 

and cash income in times of hardship (McSweeney, 2005, Angelsen and Wunder, 2003, 

Wunder et al., 2014). Food and income shortages commonly occur during periods of low 

agricultural production (Byron and Arnold, 1999, McSweeney, 2005), seasonal gaps in stored 

food supply, the eve of new harvesting (Vinceti et al., 2013), and subsequent to natural 
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disasters (Takasaki et al., 2004). Wild foods gathered from trees and shrubs are used in the 

households of many African countries during dry spells and times during the year when food 

is scarce (Rowland et al., 2016). Rural households who experience shortages in their 

agriculture production, including poorer people living along the forest, mitigate their income 

through subsistence consumption or selling wild foods, as well as other forest products. In 

particular forest foods and income from forest products often provide economic buffer and 

safety net for poor households in the time of hardship (Byron and Arnold, 1999). People of 

low-wealth conditions often travel to gather forest products which support them to meet the 

food requirement and avoid their annual food shortage. 

 

1.2.2. Indirect contributions of forest ecosystem services  

 

Although the provisioning of services of forests and trees are often found to be directly used, 

there are perceived indirect benefits of ecosystem services such as regulating and cultural in a 

landscape. Forests and tree-based ecosystems provide a range of ecosystem services which 

are important for food production when  appropriately managed with agricultural systems 

(Foli et al., 2014). Ecosystem services are crucial for agricultural production through water 

regulation, soil protection, nutrient circulation, pest control and pollination (HLPE, 2017). 

Forests and trees have important roles in regulating water quality and quantity at local and 

regional levels for human and animal consumption (Baudron et al., 2017). To maintain the 

water regulation functions of forests, retaining native trees is relatively a better conservation 

strategy for maintaining water regulation functions as well as biodiversity.  Alternatively, 

increasing tree cover in plantations or agroforestry systems may provide a similar role if there 

are no competing demands on water uptake and land use.  
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Forests and trees can support agricultural production through soil protection by reducing 

erosion and improving fertility by enriching nutrients. There is increasing recognition that 

agriculture production takes place in mixed landscapes of managed and natural lands in 

developing countries (Sunderland, 2011) where 40 percent of all food originates from diverse 

landscapes (Godfray et al., 2010). Almost 99 percent of human food supply comes from the 

land, though ongoing loss of productive land by soil erosion threatens our entire food system 

(Pimentel et al., 1997). At present 2.6 billion people depend directly on agriculture for their 

livelihoods, but  52 percent of the land used for agriculture is moderately or severely affected 

by soil degradation. Forest clearing leads land more vulnerable to a process of soil 

degradation and eventually low-productivity of lands for either agriculture or forestry. 

Farmers worldwide have managed tree dominated areas, including crops, as integral parts of 

smallholder landscapes and household economies for food security and nutrition (Padoch and 

Sunderland, 2013). Any reduction in forest quality or quantity can result in a loss or 

diminished supply of key agricultural inputs, requiring replacement or must be purchased 

elsewhere, which ultimately undermines the net benefits to farming households.  

 

In addition to agricultural production, forest and tree-based ecosystems play a key role in 

improving air quality (Nowak et al., 2014). They also support human well-being through the 

provision of cultural services (e.g. aesthetic and spiritual values). Forests can improve the 

mental health of people visiting or living in their proximity due to their aesthetic and spiritual 

value. However, indirect benefits of ecosystem services (e.g. regulating air quality, fresh 

water, soil protection etc.) lack social integration (Meijaard et al., 2013) due to the difficulty 

in explaining the relationship with human well-being or the site-specific nature of the service 

(Plieninger et al., 2013a). However, in forested landscapes, the perceptions of the end users 

of ecosystem services differ which can cause misunderstanding or conflict and lead to 
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misguided actions for sustainable management of trees in the landscape (Sheil and Wunder, 

2002).  Many of these services are diminishing due to numerous drivers.  

 

Forests and trees provide a substantial benefit by maintaining a wide range of biodiversity 

globally. Within specific forest ecosystems, this biodiversity is required in order for the 

ecosystem to continue maintaining its basic ecological processes. Tropical, temperate and 

boreal forests contain the most diverse sets of habitats and more than 80 percent of the world’s 

terrestrial species of animals, plants and insects (UN, 2019). So the loss of biodiversity can 

make forests less resilient to withstand threats such as climate change and habitat degradation. 

Finally, forest provides a great service for carbon sequestration through reducing net CO2 gas 

in atmosphere. Forest loss contributes to 10 percent of greenhouse gas emission globally.  

 

1.3. Forest cover transition, drivers and impacts on ecosystem services  

 

In recent years, studies on forest cover change have considered trends (Twongyirwe et al., 

2017), associated drivers (Rudel et al., 2016) and relative social-ecological outcomes (Ehara 

et al., 2016, Deakin et al., 2016). The following discussion presents some recent perspectives 

of forest cover change and their implications on ecosystem services. It is important to 

understand how the recent changes in forest areas ultimately contributes to sustainable forest 

management and their benefits.  

 

The loss and gain of forest cover is described as “forest transition” (Mather, 1992), which is 

expanded by Barbier et al. (2010) to mean  the turning point between two specific land-use 

transitions. Forest cover change follows from a land-use system with high forest cover to one 

with low forest cover (loss), and from low to high forest cover (gain). This change has several 
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implications on social-ecological systems. For most countries, the decline in forest cover that 

occurs during a national land use transition is mainly the result of the rapid loss of natural 

forest cover as an agricultural area expands in response to rising demand for food and other 

commodities as economic development proceeds and populations grow. Lambin and 

Meyfroidt (2010) indicate that forest transition does not follow a fixed pattern, occurs over a 

range time periods, and is driven by changing land uses and livelihoods in response to large-

scale socio-economic drivers (Lambin et al., 2001). The drivers of these loss or gains of 

forest or tree covers remain complex and heterogeneous (McLennan and Garvin, 2012).  

 

The early proponents of forest change studies asserted that the population growth of swidden 

farmers  and smallholder colonists were the main drivers of tropical forest loss (Lambin et al., 

2003). Large areas of the forest agriculture frontier were occupied – partly or fully – by 

swidden cultivation as a dominant agricultural system in the tropics well into the second half 

of the 20th century (Mertz et al., 2009, Fox et al., 2000). However, studies on forest cover 

change argued that economic factors drive the agriculture expansion in the frontiers (Geist 

and Lambin, 2002) and occurs mostly from well-capitalized operators of large ranches or 

plantations, rather than smallholders who are responsible for tropical deforestation. From 

2000 to 2015, half the forests loss is driven by agriculture commodity production (i.e. forest 

conversion for agriculture such as oil palm) and forestry operations for commercial timber.  

 

Although deforestation has not changed, the drivers of forest loss showed a variation across 

the regions. Hosonuma et al. (2012) identified that the drivers of tropical deforestation in 

relation to agriculture expansion have shifted since 1990. Agricultural expansion pre-1990 

was restricted to relatively isolated forested areas, which changed after roads were built and 

agribusinesses were developed (i.e. cattle ranching, soybean farming, and plantation 
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agriculture) as well as government-funded colonization programs (such as new land 

settlement schemes). Several studies reported forest gain as a result of forest policy and land 

uses (Sloan and Sayer, 2015), such as wood production for regional and global markets 

associated with large monoculture industrial tree plantations or natural regeneration of 

degraded pastures and agricultural areas (Chazdon et al., 2016), as well as high yields for 

cereal crops. In this case,  small populations of cultivators also play roles in the expansion in 

tree cover on certain types of land (Rudel et al., 2016). 

 

Forest transitions (through loss and gains) have diverse effects on  forests and the provision 

of ecosystem goods and services (Wilson et al., 2017).  Further, as a study in Cambodia has 

shown, the loss of forest areas commonly affects rural people, regardless of their wealth, in 

terms of their ability to access fuel wood and NTFPs ( Ehara et al. (2016).  Changes in forest 

cover can lead to mixed outcomes for the well-being of rural households and forest 

ecosystems (Sunderland et al., 2017). The conversion of forests for agriculture has negative 

effects on the local communities who entirely rely on fuel wood and the long-distance 

required for collection. The changes in forest quality from natural to planted tree covers also 

affect household capacity to maintain dietary diversity through use of forest sourced wild 

foods (Ickowitz et al., 2014).   

 

Forest transition through an increase of tree cover has  both positive and negative impacts on 

society and the environment (Cossalter and Pye-Smith, 2003, Shriar, 2014). Positive impacts 

generally include the revitalization of the rural economy (D' Amato et al., 2017). Industrial-

scale plantations often contribute to local and regional development by providing 

employment opportunities or financially supporting local infrastructures (Pirard et al., 2017). 

However, the positive effects of plantations are context specific and depend on several 



Chapter- 1 

13 

 

variables, including previous and surrounding land uses, the species concerned (exotic versus 

native), plantation purpose, land tenure and management, and plantation scale and 

configuration in landscape (Baral et al., 2016). 

 

The intensive management of plantations for timber production may result in trade-offs, 

especially for local ecosystem services, such as water purification and regulation, nutrient 

cycling, soil maintenance, genetic diversity maintenance, recreation, and possibly cultural 

values (Pirard et al., 2016, Malkamäkia et al., 2018). Balthazar et al. (2015) show that an 

increase in plantation establishment can affect ecosystem capacity of the landscape to deliver 

ecosystem services at the regional scale. They noted a decline of ecosystem services due to 

changes in the forest cover in the Ecuadorian Andes Mountains over the 50 years. Any 

conversion of native forests to agricultural land uses or natural grasslands into monoculture 

plantations leads to negative results and the irreversible impacts on the delivery of ecosystem 

services. Alfonso et al. (2016) suggest that the local communities in Chile perceive there to 

be substantial negative effects of forest cover changes on their well-being after the loss of 

native forests. The native forests in Central Chile were a source of multiple services and 

benefits while the pine plantations provided income and a handful of forest products. The 

later planted tree cover was shown to decrease water provisioning, the provision of 

biodiversity assets for self-consumption, and impact health and scenic beauty. D' Amato et al. 

(2017) argue that plantations worsened the capacity of the landscape to provide ecosystem 

services to rural people, with the exception of fuel wood. The regulating services affected 

primarily were water quality and soil fertility. There was also in increase in the occurrence of 

droughts, pests, diseases and forest fires.  
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Thus, forest transition research has raised concerns about the drivers of forest loss, recent 

gain in tree covers and their social and environmental outcomes. Forest loss continues, it is 

necessary to understand how the drivers contribute to forest loss differently over time.  Forest 

gains associated with the expansion of tree plantations has raised concerns about sustainable 

management of tree cover to enhance their benefits (FAO, 2015a). It is a growing challenge 

to ensure socio-economic opportunities through recent forest gain (Rudel et al., 2009, Bauhus 

et al., 2010, D' Amato et al., 2017). Failing to examine forest cover change and the impact on 

social groups and economic players disregards the value of forests and the required 

management approaches for sustainability.  

 

1.4. Land use transitions from swidden farming to tree cover and implications for 

livelihoods     

 

Forest transition in a country or region cannot be separated from the overall pattern of 

competing land-use changes occurring in that country or region (McLennan and Garvin, 

2012). This section presents the emerging discussions on the recent changes in land uses in 

forest environments – in particular, swidden farming to cash crops (i.e. rubber, palm oil, 

tobacco) and tree cover (i.e. planted monoculture trees or agroforestry) land uses– and the 

livelihood outcomes that result from this.  

 

For centuries, swidden farming existed in different forms: as a dominant form or co-existing 

with other land uses in certain forest landscapes in developing nations (van Vliet et al., 2012). 

Swidden farming remains integral to local livelihoods in maintaining subsistence food and 

cash income and forms the basis of customs and land uses with annual crops and tree 

management (Cramb et al., 2009). It generally integrates landscape management through 
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production in cultivated fields and secondary forest management in the fallow lands, in 

particular uplands (Fox et al., 2000). But the increase of population through in-migration to 

forested areas, insecure land ownership for farming and shortening fallow-period in land use 

systems results a decline of forest and tree covers. In many studies swidden farming was also 

found as a driver of forest loss in South-east Asia and Africa (Curtis et al., 2018). As result 

state policy has tried to enforce controls on the expansion of swidden agriculture land use 

practice or initiated market-based incentives for permanent crops (i.e. commercial crops and 

tree plantations).  

 

In the context of swidden farming dominated land uses, crop cultivation follows a 

successional pattern of crop and fallow forest.  Swidden land use has changed recently 

through farming of permanent cash crops, fruit orchards and planted tree covers. Swidden 

farming land uses have shifted to permanent land uses including monoculture tree crop (e.g. 

cash crops, rubber, and palm oil in South-east Asia). Several studies classified the transition 

from swidden agriculture to monoculture and specialised crop-tree systems, such as cassava 

and banana (Fantini et al., 2017), turmeric, ginger, pineapple (Rasul and Thapa, 2003), 

rubber, palm oil and teak plantations (Dressler et al., 2017) in different countries. The 

changes from swidden farming to dominantly cash crop and trees also shaped local forest 

covers including land use patterns and livelihood outcomes as reported by (Coomes et al., 

2011) from Peru. The land use change is required to understand whether tree area is managed 

equally at households across the region and  how these are relatively important in livelihoods.   

 

The shift in land uses from swidden farming to commercial agriculture and monoculture tree-

crop management result in both positive and negative livelihood outcome for rural 

communities in South-east Asia (van Vliet et al., 2012, Broegaard et al., 2017). The positive 
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outcomes documented are an increase in income, education and social networking; however, 

this is only present within the households who have adequate capital, lands and rights and 

access to government support (Vongvisouk et al., 2014). However, transitions from swidden 

land uses (i.e. subsistence production) to cash crop/monoculture plantation management 

result negative impacts on biophysical (i.e. conservation of biodiversity in secondary forests) 

and social settings (i.e. increasing social inequality related to reduced availability of land) 

(Coomes et al., 2016). The transitions also result in changing land holdings including  the 

distribution of tree areas of the households as reported by Coomes et al. (2016) in their study 

from Peru. In Laos it was found that   intensification practices using specialised crops and 

plantations reduces the land area required for farming, but there remains a threat to the loss of 

food sources available in fallow secondary forests and natural forests (Broegaard et al., 

2017). van Noordwijk et al. (2014) from a review on South-east Asia also showed that the 

conversion from swidden land management systems to rubber and palm oil monocultures 

(with very low levels of forest-based biodiversity) caused the loss of both ecosystem services 

and availability and diversity of local food sources, and changes the traditional food 

consumption pattern.  

 

Transition in land uses in forest landscapes of tropical developing countries reveals a 

trajectory of changes in agriculture land uses to tree cover (i.e. monoculture planted forests or 

agroforestry combining crops, trees and fruit) (Rahman et al., 2017, Roshetko et al., 2013). It 

has raised implications (i.e. both positive and negative) for rural livelihoods. As land under 

swidden farming is gradually replaced by commercial crops and tree covered plantations 

uses, it is necessary to understand how changing conditions impact or enhance forest and tree 

benefits.  
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1.5. Forest, forest cover change and rural livelihoods in Bangladesh 

 

Forest covers 2.52 million hectares of Bangladesh, amounting to 10 percent of its total land 

(BFD, 2017a) and provides critical support to rural livelihoods. More than two-thirds of its 

population live in rural areas and large number of households use forest and trees on forms as 

a source of food, medicine and other resources. Although forests provide a major source of 

plants and animal products, but trees on farms including homegarden areas also maintain the 

households needs for fuel wood and construction materials in the country. Plants (i.e. bamboo 

shoots) different fruits, nuts and vegetables and animal foods, including meats and honey 

(Zohora, 2011, Miah et al., 2012) provide a diversity of food sources to poor households and 

Indigenous people in rural areas (Rahman, 2011, Begum, 2011). Forests and trees provide 48 

percent of the total energy (food) sources in Bangladesh (Jashimuddin et al., 2006), but at 

least 80 percent of the  rural population use wood fuel for boiling and cooking foods (Miah et 

al., 2003).  Also, plant products collected from different trees, shrubs and herbs are a key 

source of social healthcare (Mukul et al., 2007) as these products are part of traditional 

medicine (Miah et al. 2012). Besides forest and tree products, local people generate income 

from the collection and processing of a wide range of NTFPs (Kar and Jacobson, 2012). 

NTFPs provide informal employment of an estimated 500,000 people (BFD, 2017b).  The 

diversity of forest ecosystems and the local social and economic conditions influence the 

needs and demand for NTFPs and other uses of forests and trees.  

 

Deforestation presents a major threat to sustainable management of forests and maintaining 

its benefits in particular rural livelihoods of Bangladesh. FAO (2015b) reported that the 

annual loss of forest cover in 1960-1980 was 2600 ha. with the large-scale forest loss 

occurred in the central and eastern region of Bangladesh (Figure 1.1). The FAO (2015b) 
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report also shows that the declines of natural forests continued at 2928 ha annually from 1990 

onwards in particular upland areas (i.e. CHT region) of the country. Population growth and 

agricultural activities into forest areas has increased socio-economic pressure on sustainable 

uses of forest (Rasul and Thapa, 2003, Rahman et al., 2011, Iftekhar and Hoque, 2005). The 

thesis research addresses deforestation issues with results provided in Chapter 5. 
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Figure 1. 1: Forest cover map of Bangladesh and encircled forest areas in Chittagong Hill 

Tracts.  Source: BFD (2017a) 
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By 2050, the population in Bangladesh will be 270 million which will increase challenges for 

the country to meet sustainable development goals (SDGs) (BBS, 2016). One of the 

consequences is over exploitation of natural resources in the forest environment. Due to 

disproportionate land ownership of different wealth groups, low-agriculture potential and 

environmental constraints which influence the level of food production, there is increasing 

pressure to provide food to the poor. Though forest use can achieve a number of SDGs 

related to food and nutrition, poor use and management of forest and tree-related 

agroecosystems poses a serious threat to food security.  

 

1.5.1. Forest and land use in Chittagong Hill Tracts region 

 

The Chittagong Hill Tracts (CHT) region comprises 10 percent of the country’s total area, but 

covers 1.11 million ha (approximately 43 percent) of total tropical forest areas in Bangladesh 

(BFD, 2017a). Historically, the forest provided a wide range of local and regional benefits, 

such as food, energy, timber, water, and national revenue generation (DoE, 2016). Different 

provisioning services provided by forests include a range of ecosystem services, including 

timber and non-timber forest products used by rural Indigenous people (i.e. bamboo, foods 

and two different types of grasses used as thatch and brooms) (Misbahuzzaman and Smith-

Hall, 2015, Kar and Jacobson, 2012).  

 

Though forest use has an important role in the livelihood of people living in the CHT region 

(Miah et al. 2012), over-exploitation and degradation of resources during the last century 

(Rasul, 2007) and the present has  had negative implications (Rasul, 2009). Forest loss 

associated with the agriculture land-use changes poses threats to the loss of ecosystem 
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services, including biodiversity, soil erosion and degradation of watersheds in the CHT (Miah 

and Islam, 2007, Gafur et al., 2003, Rahman et al., 2014). Historically, swidden farming is a 

traditional form of agriculture land use practiced by different ethnic people in the region but 

it has been found to be causing forest loss and unsustainable land uses (UNDP, 2009). Over 

the past decades, the government has intervened to replace swidden agriculture land uses with 

agroforestry-based plantations including fruit orchards as well as cash crops to improve 

livelihoods. But the implications of the forest cover change on local communities and how 

the new tree cover based land use contributes to rural livelihoods remains unclear.  

 

1.6. Knowledge gaps  

 

The relationship between forests and livelihoods from empirical global and regional evidence 

on the direct benefits of forests in terms of their substantial economic contributions to rural 

livelihoods has been relatively widely reported (Angelsen et al., 2014, Belcher et al., 2015, 

Hogarth et al., 2013). Further work has highlighted the importance of forests in terms of the 

role of ecosystem services in rural livelihoods (Kalaba et al., 2013a, Muhamad et al., 2014). 

However, in understanding forest and livelihood relationships, global research has given 

more focus on income based economic contributions or provisioning service (e.g. fuel wood, 

timber, NTFPs) uses. This is also the case in Bangladesh (Abdullah et al., 2016, Kar and 

Jacobson, 2012). Studies on the importance of understanding human perceptions on indirect 

benefits of forest and trees for regulating and cultural ecosystem services is still limited 

(Meijaard et al., 2013, Mensah et al., 2017). But to effectively manage the forest for 

sustaining ecosystem service provisions, people perceptions about the forest and trees 

benefits are vital. Socio-economic characteristics (i.e. education, land size, livestock etc.) 

influence people’s uses of forest provisioning services in their livelihoods.  To enhance 
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sustainable uses of forests, further research is required to examine how socio-economic 

characteristics including the wealth conditions determine the use and relative importance of 

forest ecosystem services at the household level.   

 

A growing literature reports the changes in forest cover and the drivers of forest loss 

(Twongyirwe et al., 2017, Curtis et al., 2018). In examining forest cover, studies show how 

forest loss and gain occurs based on analysis of satellite images. Community experiences on 

forest cover change (Fisher, 2012) and the drivers are useful information to also understand 

trends in forest gain and loss. The impacts of forest cover change on ecosystem services 

which support rural livelihoods is also scarce in current research. A few studies have been 

undertaken on forest cover change in Bangladesh (Reddy et al., 2016, Potapov et al., 2017), 

but they have not provided detailed understanding of forest loss and gain, including drivers 

and impacts on ecosystem services in CHT region.  

 

Several studies have examined the changes in land uses from swidden agriculture to tree 

cover in many forest landscapes of tropical developing countries (Coomes et al., 2016, van 

Noordwijk et al., 2014, Vongvisouk et al., 2014, Roshetko et al., 2013, Rahman et al., 2017). 

Their research findings noted changes in land uses from swidden agriculture to smallholder 

tree covered areas with timber, fruit orchard and cash crop land uses can have diverse 

livelihood outcomes (i.e. increase of food production, income).  Although it is not evident 

from these findings whether the changes in land uses from swidden agriculture to tree cover 

are different across the landscape. The land uses including swidden farming to cash crop and 

tree cover land uses may be determined by locations of the households including proximity to 

forests, market and types of forest management. In Bangladesh there is no information 

available on the contribution or benefits of forests and trees to rural livelihood outcomes and 
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relative to other land uses due to changes in land uses. There is also limited information on 

how changes in land uses from swidden farming to planted tree covers contributes to 

livelihoods over time in CHT region.  

 

1.7. Research aim, objectives and questions   

 

The overarching aim of this study is to examine the relationship between forests and 

livelihoods of rural populations by examining the forest and tree benefits used and perceived 

by rural communities, and how changing forest and land uses impact the benefits in different 

landscape contexts of Chittagong Hill Tracts region (CHT) region in Bangladesh. To achieve 

the aim, the study will address 4 key research objectives (1) to examine the relative 

importance of forest ecosystem services in rural households; (2) to examine the trends and 

impacts of recent forest cover change on ecosystem services that support rural livelihoods; 

(3) to analyse the current land use patterns of households and association between forest and 

tree covers with livelihood outcomes (i.e. food production, income) along three zones and (4) 

to review forest related policies in Bangladesh to examine how the ecosystem services  are 

represented in supporting rural livelihoods with particular reference to the CHT region. Three 

different zones in the landscape were identified for research, these differ in terms of 

locations, proximity to forest, market, land use types and management. A set of research 

questions are associated with each research objectives are presented in Table 1.1. These 

questions, guide the research data collection and analysis in corresponding Chapters.  
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Table 1. 1: Research objectives and questions 

Research objectives Research questions 

1. To examine the relative importance of forest ecosystem 

services in rural households. (Chapter 4)  

1.1. What are the relative uses (i.e. consumption and cash uses) of forest ecosystem services 

across wealth categories of the households?  

1.2. How do people perceive indirect benefits of forests and trees? 

2. To examine forest cover change, associated drivers and assess 

the subsequent impacts on the ecosystem services supporting 

livelihoods of rural people. (Chapter 5) 

 

2.1. What are the trends of forest cover changes from 1989 to 2014 based on spatial 

information? 

2.2. Do the underlying drivers vary over the time and space? 

2.3. What are the perceptions of local people towards forest cover change and trends in 

availability of ecosystem services? 

2.4. What are the implications of local perceptions on understanding of forest cover change 

for sustainable management? 

3. To analyse the current land use patterns of rural households 

and the association with livelihood outcomes (i.e. food 

production, income) in the landscape. (Chapter 6) 

3.1. How have people experienced their land-use for food production changes over the past 

30 years? 

3.2. What are the land uses (i.e. planted tree covered lands to crop lands, fruit orchard, 

fallow land) of the households along the three zones?  

3.3. What are the relative contributions of forest and non-forest land uses for food 

production and income across the three zones? 

4. To review forest related policies in Bangladesh to examine 

how the ecosystem service concept and ecosystem services are 

represented for supporting forest management and rural 

livelihoods. (Chapter 7) 

4.1. To what extent do the current forest related policy documents in Bangladesh recognise 

an ecosystem service concept?  

4.2. Which categories of ecosystem services are mentioned within the policies?  

4.3. What are the specific forest policies in relation to ecosystem services for CHT region? 
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1.8. Significance of the study 

 

This study aims to contribute to a broad global understanding of forest and tree benefits and 

ecosystem services which have been increasingly recognised as important valuing and 

guiding management of natural forest resources at local and global scales (Paudyal et al., 

2017, Mensah et al., 2017). The research contributes to understanding the changes and 

impacts of forest and land uses on sustaining ecosystem services and enhancing livelihood 

outcomes in the rural context.  

 

The research applied the concept of ES to analyse a wide range of forest and tree benefits (i.e. 

provisioning, regulating and cultural services) that people use and perceive to be important in 

rural livelihood contexts and to understand how the current forest policy in Bangladesh has 

recognised this concept.  In general much past research has considered economic perspectives 

of forest uses or provisioning ecosystem services. A few studies have examined the roles of 

all ecosystem services and summarised the types of forest and tree benefits for rural 

livelihoods (Foli et al., 2014, Muhamad et al., 2014). Reed et al. (2017) reported that global 

knowledge of forest contributions to livelihoods should comprise a broad suite of ecosystem 

services to understand the indirect benefits such as supporting food production. Fritz-Vietta 

(2016) noted that people’s perceived values of ecosystem service uses and their well-being 

can enhance their support towards sustainable forest uses. This contributes of this PhD study 

is through investigation of the perceptions of local communities by wealth categories on 

forest values which can provide information for sustainable forest uses and retaining tree 

based land uses.   
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The study contributes to understanding forest cover change through integrated analysis of 

satellite images and community experiences. Generally  past research has applied 

conventional satellite image analysis to  examine the forest cover change with limited 

incorporation of people’s perceptions (Twongyirwe et al., 2017). Research on community 

perceptions on forest cover change analysis has not considered whether local people views 

support or are in contrast to the conventional satellite image analysis data.  To date there has 

been no research conducted in Bangladesh to review the forest cover changes and their 

impact on ecosystem services. This PhD study will consider the linkages in actual changes in 

forest areas to the livelihoods of rural people in CHT. 

 

The study will add new information about the livelihood outcomes of forests and trees to 

other land uses.  van Noordwijk et al. (2014) and Vongvisouk et al. (2014) mentioned the 

increase of tree based land uses replacing agriculture lands used for swidden farming result 

both positive and negative livelihood outcomes. But further research is needed to understand 

relative livelihood contributions of forest, trees to other land uses following the land use 

changes within the community as well as in the same region. A detailed understanding of the 

differences in household land uses and relative livelihood contributions of land uses across 

different landscape contexts in CHT region is required.  

 

1.9. Thesis outline  

 

This thesis comprises eight Chapters. This section outlines a summary of each Chapter.  

 

Chapter 1 introduces the research problem by reviewing the literature about forest and tree 

benefits in terms of ecosystem services, and the recent trends of forest and land uses impacts 
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on rural livelihoods from the global and Bangladesh context. The Chapter presents the aim of 

the thesis including specific objectives, and research questions and the significance of the 

study. 

 

Chapter 2 covers the conceptual frameworks and the research methods for data collection and 

analysis. The conceptual framework applied in the study is based on ecosystem services 

concept and sustainable livelihood framework approach. The Chapter presents the 

components of the ecosystem service and sustainable livelihood frameworks used in the 

study. Then the Chapter outlines the research approach for selection of study village across 

three different zones, methods and process followed for conducting the field work, data 

collection, and data analysis. It also presents limitations of the research. 

 

Chapter 3 provides a general description of Bangladesh’s forest and rural community 

dependence on forests and trees to set the scene for the study. Then initial findings from a 

scoping study in CHT by Ahammad and Stacey (2016) are presented. The scoping study was 

conducted prior to main fieldwork and data collection. This section presents information  

regarding the livelihoods of local ethnic communities, the most pressing issues associated 

with their forest and agriculture based economic activities, the institutions involved in forest 

and land management, changes in forest and land uses and general  concerns regarding 

livelihoods.  

 

Chapter 4 presents the research findings related to the relative importance of forest-based 

ecosystem services and benefits among rural households in CHT (objective 1). The Chapter 

presents results on the variations in use of forest provisioning services (i.e. consumption and 
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cash uses), and perceptions on indirect benefits (i.e. regulating and cultural services of forests 

and trees) among households of different wealth categories (i.e. low, middle and high).  

 

Chapter 5 presents research findings about forest cover change, associated drivers and 

assesses the subsequent impacts on the ecosystem services supporting livelihoods of rural 

people in CHT (objective 2). The Chapter presents results related to forest cover change 

based on spatial image analysis and people’s perceptions. It includes drivers affecting the 

forest cover change over time and geographically, the impacts of forest cover change on 

provisioning ecosystem services and the implications for sustainable forest resources in rural 

livelihoods.  

 

Chapter 6 shows the current land use patterns (e.g. crop, fruit orchard, tree cover etc.) by 

households in CHT region and associations between forest and tree cover with livelihood 

outcomes (i.e. food production, income) along three zones (i.e. remote, intermediate and on-

road)  (objective 3). The Chapter presents findings about relative land uses including trees, 

agriculture and fruit, and their roles (i.e. as livelihood strategies) to food production and 

income (i.e. livelihood outcomes).   

 

Chapter 7 presents the findings related to analysis of forest related policies in Bangladesh 

how the ecosystem service concept and specific ecosystem services are represented in forest 

and tree management and to support rural livelihoods (objective 4). The Chapter reviews 

forest related policy documents and legislation with reference to the CHT region. The policy 

documents were reviewed following a set of criteria used by Bouwma et al. (2018) to identify 

the specific statement, objectives and programmes/actions regarding ecosystem service 

concept or ecosystem services.  
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Chapter 8 concludes the thesis and presents a summary of the key findings of the study from 

CHT region and discuss these with the global literature.  It presents the key contributions of 

the PhD study in relation to forest benefits in livelihoods, methodological aspects in 

understanding forest cover change and the recent land uses and scopes for tree covers in 

livelihood outcomes. Some areas for future research in forest, ecosystem services and rural 

livelihoods are provided.  
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Chapter 2: Conceptual frameworks and research 

approach for site selection, data collection and 

analysis 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Research assistants are interviewing the respondents in Bandarban (source: Ronju Ahammad) 
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2.1. Introduction  

 

This Chapter explains the conceptual framework, research approach, methods of data 

collection and analysis applied in the thesis.  The conceptual frameworks applied  in this 

study are  the concept of ecosystem services (MA, 2005c) and the sustainable livelihoods 

framework of the Department for International Development (DFID, 1999a) The Chapter 

begins with a justification for the frameworks, followed by discussion of how the components 

of the frameworks are used in the Chapter 4, 5 and 6. The discussions provide the 

components (i.e. ecosystem services, drivers of changes) of the ES framework and SL (i.e. 

livelihood capitals/assets, livelihood strategies and outcomes) used in Chapter 4, 5 and 6. The 

Chapter then outlines the how the PhD study was connected to the New Agrarian Change 

study led by the Center for International Forestry Research in seven countries (Indonesia, 

Burkina Faso, Cameroon, Zambia, Nicaragua, Ethiopia and Bangladesh. The process of site 

selection, data collection methods (i.e. surveys with households and farms, interviewing key 

informants at local and regional level, focus group discussions with different Participatory 

Rural Appraisal tools), and spatial images on forest cover are presented followed by the 

different types of data analysis (Sunderland et al., 2017). The Chapter also explains the 

process in selection of three study zones (i.e. remote, intermediate and on-road zones) in 

CHT region to draw a landscape scale study.   

 

2.2. Ecosystem services framework 

 

The Millennium Ecosystem Assessment (MA) provides an integrated assessment of the 

consequences of ecosystem change on human well being and solutions for conservation of 

ecosystems and their contributions to sustain ecosystem benefits (MA, 2005d). In recent years, 
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ecosystem services (ES) as a conceptual framework has gained momentum to explain human-

environmental interactions and support informed management strategies for improving 

conservation and livelihoods (Fisher et al., 2009, de Groot et al., 2010). Ecosystem services 

provide benefits to society directly or indirectly, and have been recognised for local livelihoods 

(Fisher et al., 2013). There are a variety of ecosystem service benefits to human well-being, 

that can be categorized as provisioning, regulating, cultural and supporting. In a broad sense, 

ecosystem services contribute to human well-being, but help to achieve the basic material 

needs, as well as non-material ones. The central focus of the ecosystem service framework is 

that humans are integral parts of the ecosystem (MA, 2005d). There are a variety of benefits 

that ecosystems provide, mainly provisioning, regulating, cultural, and supporting services to 

human well-being (Figure 2.1). Provisioning services include food, fuel wood, construction 

materials etc.; regulating services are such as water purification, air quality, soil fertility etc.; 

cultural services are related to aesthetic, spiritual benefits etc. and supporting services are those 

that are necessary for the production of all other ecosystem services, such as primary 

production, production of oxygen, and soil formation. 

 

The assumption laid in the ES framework provided by MA (2005c) is that dynamic and 

multiple pathways of interactions between people and ecosystems exist. “Dynamic” means 

that initially human influences cause changes in ecosystems, while it proceeds with 

detrimental impacts on ultimate well-being constituents including livelihoods, health and 

security. The direct impacts are often visible, and include declining food provision for 

example. Indirect impacts are characterized by a more complex web of causation, involving 

social, economic, and political instability. In all contexts, changes in ecosystem services 

affect many aspects of human well-being, but it does not impact evenly on human 

populations. poor rural people often directly depend on ecosystem services more than others 
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and are thus the most vulnerable to changes in their immediate environment (Suich et al., 

2015). Social differentiation is the central to understanding the contributions of ecosystem 

services to human well-being and how people’s socio-economic conditions determine their 

access to the required services (Fisher et al., 2014). Many poor rural populations rely 

disproportionately on the integrity and functions of local ecosystems as they are likely to lack 

the means to replace their required important ecosystem services.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. 1: Millennium Ecosystem Assessment Conceptual Framework (MA, 2005c) 
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Understanding the factors that cause ecosystem services to change is essential in designing 

interventions that can have positive benefits (DeFries et al., 2004). Direct and indirect drivers 

have pressures on ecosystems at difference scales (MA, 2005a). For instance, changes in land 

cover at the local level act as a direct driver while policy responses are more indirect drivers 

and operate at regional, national and global scales. Changes at a local scale that have positive 

impacts on the local supply of ecosystem services, such as clearing a forest to increase food 

production, may at the same time have highly detrimental impacts over larger scales. The 

significant loss of forest cover in upstream areas may reduce dry-season water availability 

downstream. This underpins the need to investigate and act on the changes in ecosystems and 

underlying drivers and causes that affect the flow of benefits to maintain livelihoods in 

developing countries.  

 

In the ES framework of the MA (Figure 2.1), interactions between people and ecosystems are 

considered as scale dependant (MA, 2005d). Scale in the study of ecosystem services mainly 

refers to the physical dimensions of space and time of particular economic and ecological 

observations (de Groot et al., 2010). The economic scales denote the physical context as 

reference point to understand the relative importance of ecosystem services at different levels 

from local communities to government/state agencies as well as the changes in institutions 

occurred over the time. By contrast, ecological processes operating a range of ecological 

scales are important in understanding ecosystem services. In this case, ecosystem services 

may vary depending on where they are generated and supplied from a single forest patch or 

tree to watershed and global level. That means the ecological process of the ecosystem 

services relates to both spatial and temporal dimensions.  
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To assess the changes and associated feedbacks from ecosystems services and human 

context, the MA framework considers both temporal and spatial dimensions (MA, 2005c). 

The specific spatial (e.g. local, regional scale) and temporal context over which ecosystem 

service change occurs – and the associated social, political and economic process interactions 

– are different (de Groot et al., 2010). For instance, forest loss causes an immediate decline in 

wild food availability, while the changes in watershed regulation can occurs over seasons at a 

regional scale. Focusing solely on a single scale is likely to miss interactions with other scales 

that are critically important in understanding ecosystem determinants and their implications 

for human well-being.  

 

2.3. Sustainable livelihoods framework  

 

The sustainable livelihoods (SL) approach was conceived in the past few decades and 

explained to offer a broader and integrative frame to encompass diverse components and 

issues of livelihoods (DFID, 1999b). A supporting framework has also been developed to 

conceptualise rural livelihoods, context and the factors that impact people’s livelihood, 

capability and outcomes (Scoones, 2015, DFID, 1999a). One operational definition for 

livelihoods proposed by Chambers and Conway (1992, p6) has been commonly used is that: 

“A livelihood comprises the capabilities, assets (including both material and social resources) 

and activities required for a means of living. A livelihood is sustainable when it can cope 

with and recover from stresses and shocks, maintain or enhance its capabilities and assets, 

while not undermining the natural resource base”. The basic elements of livelihood comprise 

of assets or capitals, strategies, institutional processes and organizational structures and 

livelihood outcomes.   
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Figure 2. 2: The sustainable livelihood framework adapted from DFID (1999a). 
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illness, pest infestations), trends (i.e. population growth, declines of resources) and 

seasonality (i.e. employment). 

 

To understand the construction of the framework, the approach emphasises analysing the 

policy and institutional arrangement that have a profound influence on access to assets. 

Institutions, directly or indirectly, mediate access to livelihood resources that affect 

livelihood strategy options and, ultimately, the scope for sustainable livelihood outcomes. 

The policy and institutions determine access of local communities such as ownership rights 

and rules for governing common resources. An understanding of these institutions, their 

underlying social relationships and the power dynamics embedded in these is therefore vital. 

To understand how institutions mediate access to particular resources of the local people, it is 

essential to understand their knowledge, perceptions, and interests.  

 

While the SL framework supports identifying the various dimensions and elements of what 

constitutes sustainable livelihoods, it is considerably more difficult to determine what the 

critical factors or constraints are in reality. This is partly because each situation is unique and 

therefore requires its own context-specific analysis, and partly because what constitutes a 

satisfactory or inadequate livelihood is subjective. Thus the framework provides a holistic 

way of thinking about livelihoods that is manageable in people’s own context and that helps 

improve policy and its performance. 

 

2.4. Application of ES and SL frameworks in this study  

 

There are challenges in using methods to understand the realities of the forest and livelihood 

relationships, and the livelihood outcomes due to the transition from a forested landscape to a 
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more agrarian dominated system as reported by Sunderland et al. (2017). In their 

methodological study, Sunderland et al. (2017) called for an integration of broader socio-

ecological methods to identify the recent trends in forest, livelihoods and ecosystem services. 

Binder et al. (2013) also pointed out that no single framework can be adequate to address the 

reciprocity of the social-ecological system. For instance, ES framework considers the effects 

of human activities on ecosystem services, but does not focus on how changes in ecological 

system affect society over the time. On the other hand, the SL framework provides insights 

into how the ecological system affects the social system which is useful for understanding the 

situation of forests and local livelihoods. At this point, forests can be called as a social-

ecological system as it contains a dynamic i.e. feedbacks within and between the social and 

ecological systems over time. So combining the ES and SL frameworks in this study will 

allow for a methodological approach to examine of forest-people relationships and 

identifying ways to improve forest and tree based land management in developing countries.   

 

Following the classification of ecosystem services provided by MA (2005c) and Ninan and 

Inoue (2013) for specific forest and tree  benefits, the study will consider provisioning 

services as direct while indirect benefits are regulating services (i.e. air quality, water 

purification, crop pollination, soil protection and pest control, supporting soil fertility), and 

culture related aesthetic and spiritual) (Figure 2.3). The Chapter 4 uses the benefits of forest 

ecosystem services which are provisioning services such as food, fuel wood, construction 

materials, timber, primary medicines mentioned in Figure 2.3. These provisioning services 

can be used both for subsistence and cash income in rural livelihoods and have direct linkage 

to assessing livelihood outcomes in terms of income, food security. In assessing the relative 

difference in needs of the provisioning services (subsistence or cash income uses) at 

households, natural assets such as forest or tree land uses, livestock etc. and human assets 
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such as education of the people are considered as key indicators of local wealth in the 

Chapter 4. In this case, natural capital (i.e. forests and trees) provides a commonality in both 

the frameworks. As a natural capital, forest is the basis of stock and flow of ecosystem 

services provided in the ES framework, while it constitutes an important natural asset and 

sustainable natural resource base for livelihoods in SL framework. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. 3: The conceptual ES and SL frameworks applied in the PhD study (bold lines and 

shaded circle indicates the common components of ES and SL frameworks used for the 

study). 
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The Chapter 5 uses the link between the drivers and the ecosystem services provided in the 

ES framework of Figure 2.3. The interactions between drivers of changes and livelihoods 

shape the flow of ecosystem services (i.e. improving or declining) and associated livelihood 

impacts. Assessing direct drivers such as forest and land uses changes are useful in 

understanding their impacts on specific provisioning services which also reflect natural 

capital (i.e. forest, tree land covers) required for livelihood outcomes (i.e. food security) 

(Figure 2.3). In the Chapter 5, forest and land use changes (as drivers) in the ES framework 

will be examined for their linkage to important provisioning services which are also the basis 

of material benefits (i.e. food, fuel wood, construction materials etc.) in the framework. At 

this point, local communities’ views on historical forest trends may fill the gaps in explaining 

detailed changes in the forest cover and their impacts on livelihoods related to ecosystem 

services.  

 

The Chapter 5 considers natural assets/capitals (mainly forests and planted tree covers) given 

in sustainable livelihoods as important for sustainable forests (DFID, 1999a). The Chapter 5 

uses the link between natural capital and livelihood outcomes (i.e. sustainable natural 

resource base provided by SL framework) for understanding sustainable forest resources and 

the recent trends (Chapter 5). It is most likely relevant to ES framework that assessment of 

forest cover change contributes to understanding the recent trends in the natural capital (i.e. 

increase or decrease of forest products) and livelihood outcomes such as sustainable forest 

resource (i.e. forest loss or gain) mentioned in SL framework.  Sustainable use of forests 

would be critical for improving natural capital (i.e. stock of resources) to enhance the benefits 

of livelihoods as well as environmental sustainability (Chambers and Conway, 1992). 
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In the Chapter 6 of the thesis, livelihood capitals/assets (i.e. natural such as forest or tree 

lands, agriculture crop lands etc.) and strategies (i.e. agriculture cultivation, forest or tree 

product harvesting) are used to assess their interactions and determine the contributions to 

livelihood outcomes (i.e. income, food security). Natural capital and a set of institutional 

processes influence how the resources can be used to realize different livelihood strategies 

including forest and tree uses, agriculture etc. There is a feedback between natural capitals 

(i.e. forest, tree resources) and livelihood outcomes. To assess the relationships between land 

uses, particular planted tree cover and livelihood outcomes, the Chapter 6 assessed natural 

capital (i.e. forest, agriculture lands) of the households and their livelihood strategies (i.e. 

agriculture, forest, wage, employment etc). The livelihood outcomes investigated in the 

Chapter 6 of the thesis mainly focused on food security and income through investigating the 

livelihood strategies related to forest, planted tree and other land uses.  

 

Finally while the thesis did not conduct a detailed policy analysis in regard to livelihoods (as 

given in the SL framework). But in the Chapter 7, I considered a policy analysis to assess the 

gaps in existing policies for ES and identified the areas of improvement in forest management 

including the roles of access and ownership of land uses in future planted tree based land 

uses.   
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2.5. Development of the PhD research project and linkage with CIFOR’s research 

project  

 

This PhD project was developed as a research component of a larger “New Agrarian Change” 

Project, a multidisciplinary research initiative led by Prof Terry Sunderland (co-supervisor) 

from the Center for International Forestry Research (CIFOR) from 2014-2016 funded by the 

United States Agency for International Development (USAID) and the UK's Department for 

International Development (DFID) through grants to CIFOR. The aim of this project was to 

use an integrated landscape approach to explore the livelihood and food security implications 

of land-use change and agrarian change processes in multi-functional landscapes (Deakin et 

al., 2016). The study was conducted in six landscapes including Ethiopia, Cameroon, 

Indonesia, Bangladesh, Zambia and Burkina Faso. It involved research organizations, 

universities and two PhD students (including myself). The research focuses on landscapes in 

multiple tropical countries, each exhibiting various combinations of agricultural modification, 

productivity, changing forest cover and integration with global commodity markets. 

Relationships between agricultural production and trade-offs/synergies with landscape 

components such as local food security, dietary diversity and nutrition levels were assessed in 

the project.  

 

The project applied detailed socio-ecological methodologies to examine the 

outcomes/impacts of land use and agrarian change processes in multi-functional landscapes, 

and the subsequent implications for conservation, livelihood, and food security. The study 

attempted to highlight how integrating broader socio-ecological methods within a novel 

experimental design can be used to fill gaps in assessing local food security, dietary diversity 

and nutrition levels, tenure, local poverty, biodiversity/forest conservation and integration 

with global commodity markets (Sunderland et al., 2017). A common set of qualitative and 



Chapter- 2 

43 

 

quantitative research methodologies were applied to enable a global comparative analysis, 

which included household surveys, focus groups, and semi-structured interviews with key 

informants to gauge information on variables such as relative poverty, food security, dietary 

diversity and nutrition, agricultural production, land tenure, migration and biodiversity as 

well as stakeholder perceptions of ecosystem services, and their relative values.  

 

Research questionnaires for household surveys, farm surveys, focus group using Participatory 

Rural Appraisal and Key Informant Interviews were modified from the project to suit the 

aims of the PhD research. I prepared the research methods for the main period of data 

collection with some modifications of the method manual (Deakin et al., 2016) following the 

scoping survey (Ahammad and Stacey, 2016). The combination of these tools in my study 

provided flexibility and scope to integrate qualitative and quantitative information to address 

the forest and agricultural land-use issues at different levels from the household to the 

landscape scale. Individual information during household and farm survey provided 

qualitative and quantitative variation among the respondents to draw a structured conclusion. 

Table 2.1-2.2 summarises research methods, study locations and period during 2015-2016.  

 

Under the funding provided by CIFOR through the project, the PhD study conducted a 

scoping survey following landscape approach to identify the landscape with three study 

sites/zones. Based on the early findings of the survey, the study contributed to a book Chapter 

published. Following that the PhD study also contributed findings on forest and land uses, 

dietary diversity in a cross-country paper published in 2017. The PhD study adopted the 

landscape approach used for selection study sites across forest and land use intensification 

gradients in CHT region of Bangladesh. 
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The PhD research received approval from Charles Darwin University Human Research 

Ethics Committee (H15005) for conducting the field work required in the study. The study 

involved research participants through obtaining their consent during village meeting with 

local leaders and community members. The community briefing was conducted in villages to 

ensure the aims and benefits of the study before obtaining the full consent of the participants. 

The selected participants were asked about any concerns they might have of the study that 

they may require additional information on. The participants were also informed that they 

could withdraw their participation or reluctance to be interviewed. The field assistants made 

sure that the participant did not have any misunderstanding before withdrawing their 

participation.  

 

2.6. Selection of the study sites  

 

The selection of study sites is an essential step prior to fieldwork to determine the 

representative districts, villages or households (Shively, 2011) and identify the optimum scale 

of focus (Shepherd and Blockhus, 2008). The landscape scale can be effective to include 

diverse social, economic, ecological and political settings for forest and broader land use. Site 

selection for the PhD research was primarily guided by a number of criteria also used for 

landscape scale research and included a nested hierarchical research design at three levels for 

data collection (Sunderland et al., 2017). First, a landscape in Bangladesh was selected that 

exhibits variations in terms of land uses in CHT region. The important criteria followed in 

landscape selection were: 1) Agricultural modification (from low inputs, diversified, 

subsistence-orientated practices through to high input, market-orientated, simplified 

practices); 2) Forest cover; 3) Dependency on forest products; 4) Market access/remoteness; 

and population density (Deakin et al., 2016). Second, village or settlement/s were selected 



Chapter- 2 

45 

 

from a respective zone within or in proximity to the dominant land use; for example, an area 

with best available forest cover and dependency on forest products coupled with subsistence 

agriculture, an agroforestry system (a mix of forest cover and crops), and a 

monoculture/intensive cash crop system (e.g. wheat or palm oil). Finally, the sample 

households were selected from the villages in each zone for data collection (Deakin et al., 

2016). 

 

A scoping survey was undertaken for selection of a landscape [see also (Ahammad and 

Stacey, 2016)] and to identify villages along three land use “zones” that represent a 

gradient/continuum of land-use modification (Deakin et al., 2016). The scoping survey was 

conducted from 3–24 May 2015. This was undertaken as part of the CIFOR’s New Agrarian 

Change project and published as Ahammad and Stacey (2016). The surveyed villages were 

selected from locations following certain criteria (i.e. low-high level of population density, 

agricultural modification from subsistence to cash crop, proximity to forests, distance to 

market and town) as followed in other studies (Sunderland et al., 2017) to construct a 

landscape scale approach. The suite of land-use zones was representative of changes in land-

use practice in the landscape and led to selection of the villages. The three land-use zones and 

respective villages were selected after consultation and discussion with local government and 

NGO officials and local elected union1 chairman/members in the region.  

 

The scoping survey included discussions with the local communities in four villages 

(Uluchari, Bagmara Headmanpara, Paglachara and Kamalchari) in Rangamati, Khagrachari 

and Bandarban districts in the CHT (Ahammad and Stacey, 2016). General observations were 

also recorded by undertaking transect walks along the village roads, farming lands and two to 

                                                      
1 The lowest administrative unit in Bangladesh. 
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three visits to the markets in nearby markets to capture the daily livelihood activities of local 

communities. This assisted in observing informal social interactions of people within the 

locality. Visits to agricultural plots (i.e. swidden farming) were undertaken to observe the 

land preparation (i.e. clearing, burning, weeding, sowing etc.) and different farming activities 

(i.e. harvesting and processing of paddies). Different forest and tree products used by 

households in 5villages were observed and recorded.  While observing economic activities in 

different forest and tree-covered land uses, notes were recorded on the direct and indirect 

contributions to ecosystem services. A significant source of information to help with analysis. 

on forest and agriculture change was also collected from reviewing grey literature including 

government documents, websites, as well as published literature.  

 

2.6.1. Description of the study locations    

 

From the scoping survey, the study landscape was divided into three zones (1, 2 and 3, 

categories as remote, intermediate and on-road) within the CHT region (Figure 2.4). Each 

zone comprised four sample villages and a total of 12 villages was selected for the main 
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fieldwork period. A summary of the main demographic, economic and environmental 

features of the zones are discussed and presented in Table 2.1 and 2.2.  

Figure 2. 4: Study villages indicated by dot point on the map across 3 zones (i.e., 1: remote; 

2: intermediate and  3: on-road) in CHT region of Bangladesh 

1 

2 

3 



Chapter- 2 

48 

 

 

Table 2. 1: Salient demographic features of three study zones in CHT region (Ahammad and Stacey, 2016)     

 

 Remote Intermediate  On-road 

Name of villages Uluchari, Chainda, Marma and 

Pangkhua para 

Paglachara, Angadpara, Bijoypara, 

Suanglupara 

Khamadong, Kamalong, 

Jogeshkarbaripara, Bagmara Headmanpara 

Administrative 

boundary 

Villages fall within Farua Union of 

Belaichari Sub-district in Rangamati 

District  

Villages fall within Rowangchari Sadar 

and Alekhyang Union of Rowangchari 

Sub-district in Bandarban District  

Villages fall within Rajbilla and Khualong 

Union of Bandarban Sadar Sub-district in 

Bandarban District  

Ethnicity of inhabitants  Tanchangya/Chakma 

 Pangkhua 

 Marma 

 Tanchangya  

 Marma 

 Bawm 

 Marma 

 Chakma  

Population density (per 

sq. km.) 

38 62 176 

Elevation (meter) 100-350  70-172  50-90  

History of settlements 

(years) 

25-30 30-50 Over 50-100 
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Table 2. 2:  Key features of economic and environmental resources including forest and land uses across 3 study zones 

 

 Remote  Intermediate  On-road  

Economic 

activities 
 Agriculture farming (mainly paddy, 

vegetable, turmeric, sesame, beans 

and banana) 

 Forest product harvesting and trade 

of timbers and NTFPs 

 Day labour 

 Agriculture farming (mainly paddy, 

vegetable, turmeric, ground nut and beans) 

 Forest product harvesting and trade  of 

timber and NTFPs (bamboo) 

 Fruit-tree gardening (e.g. mango, cashew 

nut, pineapple, pomelo etc.) 

 Day labour 

 Employment  

 Agriculture farming (e.g. paddy, tobacco, 

potato, seasonal vegetable etc.) 

 Day labour  

 Forest trade  

 Employment  

 Small business  

 Land rent  

Land use 

types 
 Mainly upland agriculture (swidden 

farming practices) 

 Natural forests and plantations  

 Fallow lands covered by grass, 

scattered trees and banana 

 Upland agriculture (swidden farming 

practices) 

 A small low-land agriculture 

 Secondary forests 

 Plantations 

 Fruit-tree garden 

 Mainly low-land rotational agriculture  

 Very small upland agriculture (shifting 

cultivation practices)  

 Secondary forests 

 More plantations 

 Small fruit-tree garden  

Forest types  Secondary forests (tropical 

evergreen) 

 Plantation  

 Mixture of forest types: mostly secondary 

forests with small natural forest, industrial 

and private plantation  

 Mostly industrial and private plantation 

Forest 

management 

regime 

 State forest reserve  State forest reserve 

 Community reserve 

 Private plantation  

 State forest reserve 

 Private plantation  

Distance to 

sub-

district/district 

market 

 2-3 hours travel by boat   0.5-1 hour by motorbike   30 minutes by motorbike  
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2.6.1.1. Remote zone 

 

This zone falls within Belaichari sub-district of the Rangamati district in the CHT and 

between 21°54'-22°33' north latitudes and 92°17'-92°36' east longitudes. The sub-district 

occupies an area of 745.91 sq. km. including 468.45 sq. km. of forest area. The second forest 

reserve (Rhainkhyong) of the region is characterized by natural and planted tropical wet 

evergreen forest ecosystems. Four villages (Ulucharipara, Chaindapara, Pangkhupara and 

Marmapara) in the Farua union were selected for this study in this zone. Farua union is the 

most remote and geographically spread along the canal of Rainkhyong. The villages are 

located along the top, middle and lower of the hills, but have close proximity (50-100 meters) 

to state forest reserve. Most of the settlements have been established around the forest 

reserves after 1980s following displacement of the hydroelectricity dam during 1960s. The 

only means of access to the area is from Rangamati town by water transportation. Kaptai 

Lake separates the area from Rangamati town. People use water transport (motorized boat) to 

travel 2–3 hours to the market and district town. In the villages, people usually walk 

considerable distances carrying agricultural produce and necessary goods to visit local shops 

and neighbours. The management of the forest is controlled by the state with limited 

ownership and access rights given to local communities for claiming the lands for permanent 

uses for agriculture and other purposes. The dominant agriculture land-use practice is 

swidden farming practice and a small low-lying lands for irrigated paddy cultivation 

(Ahammad and Stacey, 2016). 
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2.6.1.2. Intermediate zone 

 

This zone covers Rowangchari sub-district of Bandarban District, between 220 03'- 220 20' 

north latitudes and 920 14'-920 30' east longitude. The total area of the sub-district is 442.88 

sq.km of which 343.98 sq.km is forests and tree-covered lands. The area has better 

connection to the local market and main town of Bandarban district year-round. It takes 30 

minutes to travel to nearby markets/rural growth centres and one hour to reach the main town, 

depending on the mode of transport used (bus/motorbike). Local communities have settled 

around the valleys and on hill slopes within 2-3 km proximity to state reserve forests. Though 

the state is the major owner of the forest land, there are also private and community-based 

forests around the settlements. Private planted forests and community-owned forest reserves 

are common within 1 km of the villages. We selected four villages (i.e., Paglachara, 

Angadpara, Suanglupara and Bijoypara). Tanchangya, the main ethic group, lives in three 

villages except Suanglupara which is occupied by the Bawm ethnic community. The 

settlements of the villages in the intermediate zone is relatively older (25-50 years) than the 

more remote areas.   

 

2.6.1.3. On-road zone 

 

The location of this zone is within close proximity to the main township of Bandarban 

district. It is within 7-8 km of each village. The local communities access two rural villages 

and one town market. Four villages (Bagmara, Khamadongpara, Jogeshkarbaripara and 

Kaymalong para) selected in the zone fall within Rajvila and Kuhalong unions under the 

Bandarban sub-district. The settlements are developed along low-hills to plain lands. 

Compared to other zones, the ages of the settlements are also relatively older (60-100 years) 

with more secure ownership. There are mostly privately-owned planted forests with 
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monoculture teak (Tectona grandis) and gamar (Gmelina arborea) located within 1 km, but 

state-managed forests and scattered bamboo patches are within 10-15 km of the villages. The 

dominant land uses in the villages are lowland rotational agriculture, but small shifting 

cultivation, fruit garden and monoculture plantations are also present.  

 

2.7. Methods for data collection  

 

Forests and agricultural land-uses are culturally situated within rural livelihoods require a 

range of methods for investigation (Angelsen et al., 2011). Mixing different kinds of methods 

are the best strategy to understand the complexities (Newing, 2011). The use of a mixed 

methods approach (Creswell et al., 2003) has the advantage exploring the complex 

relationship in forest landscapes, as these can ensure validity through variation of data 

sources and draw a complete and nuanced understanding of the research problems. The 

combination of methods used in this study provides complementary support to address the 

research questions in a more integrated manner and overcomes the disadvantages of certain 

methods in a complex forest-agriculture landscape.  

 

A range of  research tools, including household and farm surveys, Focus Group Discussions 

(FGD) with Participatory Rural Appraisal (PRA) tools, exercises on various topics, Key 

Informant Interviews (KII), and map analysis of forest cover was applied to collect 

comprehensive information on the issues at different levels (Figure 2.5). The main field 

research carried out surveys at the household and farm levels, as well as focus group 

discussions on several topics with PRA exercises (i.e. wealth ranking, historical trends and 

farm typology) and interviewing institutional respondents (i.e. forest, agriculture departments 
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and regional authorities).  Table 2.3-2.4 summarises research methods, study locations and 

time period of data collection during 2015-2016.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. 5: Research design for methods and data collection. 

Research Design for data collection in a landscape scale 
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Table 2. 3: Research methods, study locations and time period (2015-2016) 

Field activities  Location Time period  

Scoping survey for selecting the study sites 

and landscape 

Belaichari (Rangamati 

District) 

05-14 May, 15 

Khagrachari (Khagrachari 

District) 

15-18 May, 15 

Rowangchari (Bandarban 

District) 

19-26 May, 15 

Key informant interviews  Belaichari (Rangamati) 

Rowangchari (Bandarban)  

5-26 May, 15 

 

Wealth ranking (FGD) Belaichari (Rangamati) 

Rowangchari (Bandarban) 

5-26 May, 15 

 

Training of the 4 Research Assistants (first 

round) and piloting questionnaires  

Rangamati District  23-27 July, 15 

Household survey (structured interviews) Belaichari (Rangamati 

District) 

28 July-10 August, 

15 

Training of the 6 Research Assistants (second 

round) 

Bandarban District  21-25 October, 15 

Household survey (structured interviews) Rowangchari (Bandarban 

District) 

25 October-05 

November, 15 

08-20 November, 15 

Bandarban (Bandarban 

District)  

20-30 November, 15 

01-10 December, 15 

Belaichari (Rangamati 

District) 

10-20 December, 15 

5-15 January, 16 

Interviews on indirect benefits of forest 

(ecosystem services)  

Rowangchari (Bandarban 

District) 

20-30 February, 16 

Bandarban/Bandarban 

District  

20-30 February, 16 

Belaichari (Rangamati 

District)  

15-20 February, 16 

Farm typology exercise (FGD) Rowangchari (Bandarban 

District)  

01-05 November, 15 

Bandarban (Bandarban 

District) 

05-10 November, 15 

Belaichari (Rangamati 

District) 

25-30 December, 15 

Farm surveys  Rowangchari (Bandarban 

District)  

15-30 December, 15 

Bandarban (Bandarban 

District) 

1-10 January, 15 

15-30 January, 15 

Belaichari (Rangamati 

District) 

1-15 January, 15 

Trend analysis (FGD) Rowangchari (Bandarban 

District) 

20-25 February, 16 

Bandarban (Bandarban 

District) 

25-30 February, 16 

Belaichari (Rangamati 

District) 

1-5 January, 16 

Ranking of ecosystem services (FGD) Rowangchari (Bandarban 

District) 

20-25 February, 16 

Bandarban (Bandarban 

District) 

20-25 February, 16 
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Field activities  Location Time period  

Key informant interviews  Rowangchari (Bandarban 

District) 

18-25 September, 15 

15-01 November, 15 

Bandarban (Bandarban 

District) 

18-25 September, 15 

15-01 November, 15 

 

 

Table 2. 4: Respondents interviewed and types of information collected 

 

Data 

collection 

tools  

Nos. of 

persons 

interviewed 

Respondent 

types   

Types of data collected 

Scoping 

survey 

33 Local 

communities, 

institutional 

respondents  

Land-use types, agricultural farming practices 

and different crop production, historical 

changes of forest and agriculture land uses and 

the underlying causes 

Wealth 

ranking  

60 Local 

communities 

Wealth categorisation of the households in the 

villages, classification of wealth groups in 

studied villages  

Household 

survey 

(structured 

interviews) 

304 -Farmers, forest 

users 

-Household 

head/any 

member of the 

household  

above 18 years 

old 

Demographic, household assets, livelihood 

strategies, dietary diversity, use of forest based 

provisioning ecosystem services, and 

perceptions on indirect benefits of forests and 

tree based ecosystem services, land use 

patterns, tree covered areas, perceptions on 

forest and land-use changes and annual income 

Farm 

typology 

(FGD) 

53 Local 

communities  

Farm types, cropping patterns, proportion of 

subsistence and cash crops  

Farm surveys  30 Farmers  Diversity of farms and tree covers, annual 

production quantity, food gathered 

Trend analysis 

exercise 

(FGD) 

30 Local 

communities 

(elderly 

persons) 

Trend in forest cover (loss or gain), agriculture 

production (increase or decrease) including 

livestock; drivers of forest cover change  

Ranking of 

ecosystem 

services 

(FGD) 

14 Local 

communities  

Identification of important ecosystem services 

and most affected services  

Key informant 

interviews  

25 Local 

communities 

(village leader), 

government 

officials (Forest 

and Agriculture 

Department) 

Village profile, existing forest and agriculture 

land uses 
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2.7.1. Training field assistants  

 

The effectiveness of fieldwork in remote, diverse social and cultural contexts often relies on 

experienced local enumerators (Angelsen et al., 2011). Familiarity with local situations, 

languages and cultural settings are important attributes in approaching the respondents. I 

considered this diversity, particularly ethnicity and language, while selecting 6 enumerators 

to assist with data collection in each site. I sought assistance from a local traditional king 

office (Raja of Chakma Circle) to identify the best candidate for undertaking field works in 

the remote site of Belaichari in Rangamati. For the other two sites (middle Rowangchari and 

on-road Bandarban), I contacted a local NGO (Tahzingdong) working on forest conservation 

and watershed issues to identify potential candidates.  

 

Each enumerator was interviewed process to justify their relevant experience and to discuss 

the purpose of the survey, time periods and remuneration issues. I organised training for them 

on the survey questionnaire followed by a field test for both household and farm interviews 

for one week in 2015. This helped to improve their understanding on the questions and time 

management for each topic and the overall surveys. I attended with them during the practice 

interviews and noted areas for further discussion. Enumerators also raised issues in parts of 

the questionnaire that were difficult to ask or draw data. We discussed these issues and made 

changes in the questionnaires accordingly to ensure quality data could be collected during 

surveys.  
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2.7.2. Household survey  

 

The household survey data collection spanned less than one year from May 2015 to April 

2016. Each household was randomly selected in 12 villages of three purposively selected 

study locations/zones in CHT mentioned earlier (for details of three zones and village 

selection, see in section 2.5.1 and Table 2.1). In each village, 64 percent of the households (of 

the total 475 households) were surveyed. This covered 50 percent of the total population. A 

total of 304 households (HHs) (approximately 100 HHs in each site) were surveyed with a 

structured questionnaire administered with the household heads (Table 2.5). Data on the 

direct (i.e. provisioning) and indirect benefits (i.e. regulating and cultural ecosystem services) 

of forests in rural livelihoods were collected through household surveys and wealth ranking 

exercises. In the first place of the survey, 304 respondents was interviewed for direct 

ecosystem service benefits, perceptions on forest cover change and their experiences of past 

and present land uses. In the second stage, 214 respondents agreed to be interviewed for 

indirect ecosystem service benefits. The final interviews were conducted to 171 households 

for their annual income and relative contributions of forests. Out of 304 households, only 171 

household showed willingness to be interviewed for their income. The six research assistants 

trained by myself interviewed the respondents in two stages. 
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Table 2. 5: Numbers of HHs surveyed in each zone during 2015-2016 

 

 Remote Intermediate On-road Total 

 

Final analysis 

Nos. of villages surveyed 4 4 4 12 12 

Nos. of HHs surveyed 

(direct ecosystem service) 

100 100 100 300 289 

Nos. of HHs surveyed 

(indirect ecosystem service)   

70 70 74 214 214 

Nos. of HHs surveyed for 

perceptions on forest cover 

change 

92 104 108 304 304 

Nos. of HHs surveyed on 

their experiences of land 

uses and current land uses 

92 104 108 304 304 

Nos. of HHs surveyed for 

annual income 

54 58 59 171 171 

 

 

Household surveys included a set of structured questions related to the basic characteristics of 

the respondents, such as age, sex of the household head, education completed, main 

economic activities, land area owned, and numbers of livestock. In relation to forest benefits, 

the respondents were asked about the direct benefits in terms of provisioning ecosystem 

services (products) that his/her family collected and used (mainly subsistence or cash) from 

the forest in the surrounding landscape followed by the study (Kalaba et al., 2013a). Up to 

300 households were surveyed for collecting information on the use of forest-based 

provisioning ecosystem services. After data cleaning, I used the information on 289 

households for the use of provisioning ecosystem services (i.e. direct benefits) (Table 2.5). A 

12-month recall period was employed for collecting information of households on the types 

of provisioning services used and their purposes (i.e. subsistence or cash). Short-recall (2-3 

months) was effective in gathering seasonal information and monetary values of the forest 

products. In this study, a 12-month recall period was applied due to difficulties in accessing 
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the villages during the rainy season, the reduced availability of the respondents during 

farming time, and political unrest in the region.  

 

To collect data on the indirect benefits of forest and trees for supporting their livelihoods, 214 

respondents were interviewed from different wealth groups of the 300 households surveyed 

(Table 2.5). Regarding indirect benefits, respondents were asked about their perceptions of 

the benefits of forests and trees that they experience (Martin-Lopez et al. 2012). During the 

interview, the respondents were provided with a list of the indirect benefits of forest 

ecosystem services and asked to identify if these were important (Mensah et al. 2017). The 

answers on indirect ecosystem services were limited to “yes” or “no”. Throughout the field 

process, I did not use the term “ecosystem service”, but it guided me to classify the responses 

on the relative uses and importance of the ecosystem service categories for the results and 

discussion. I explained the ecosystem services as the direct and indirect benefits of forests 

and trees that the local communities selected. 

 

Household surveys covered the perceived changes and experiences of forest and land uses 

and their livelihood benefits across three sites or zones. The 304 respondents shared their 

experiences and observation on the key changes in forest cover over the years (Table 2.5). To 

understand forest-cover change, drivers, and impacts, three questions were asked: “What 

have you observed on forest cover around your village since the year you settled?”; “How has 

the forest cover changes affected the availability of ecosystem services to your households in 

particular wood fuel, wild food, construction materials and freshwater; and “How has forest 

cover change affected the travel time and distance to gather forest and tree products?”. 

Information on land-use changes and relative tree covers and their associated livelihood 

outcomes were also gathered during household surveys. The respondents were asked: “What 
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are their main land uses including tree cover in the household?”; and “How do you 

experience the land use changes and tree cover in the households?”. Finally, of the 300 

sample households, information on income contributions of forest was gathered from 171 

households.   

 

A structured questionnaire with the combination of open- and closed-ended short questions 

was used in the household surveys. These two types of questioning offer flexibility in case of 

in-depth understanding of issues, rather than fixed orientations. Following my research 

objectives and questions, I administered the questions that fit the social and cultural contexts. 

The scoping survey and piloting questionnaire helped to clarify the questionnaire in the local 

language. In the rural livelihoods contexts, the questionnaire ensured the maximum level of 

control throughout the data collection process (Newing, 2011). The research questionnaires 

were standardised to maintain the uniformity of contents and fixed orders for the questions. 

This process enhanced the validity of the results by achieving highly-targeted responses and 

information; simple ways to summarise across populations; measure the differences of the 

responses and perceptions of the participants; and run statistical analysis for understanding 

the variability patterns.   

 

The household surveys were usually undertaken once, although several reviews on some 

items were taken if necessary for cases, such as forest product collection, land-use types etc. 

It was usually the household head who was the main respondent. In the absence of household 

heads, any family member above 18 years old was interviewed. I tried to maintain the same 

respondents in each household, but it was not possible to due to time constraints and the 

availability of the household head. Considering the appropriate time for accessibility to the 

villages by road or river/canal and availability of the respondents, as they remained busy with 

farming or harvesting activities.  
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2.7.3. Farm survey 

 

A detailed farm survey was conducted to draw information on the diversity of land 

management across three sites of different land-use gradient. The patterns of land use 

(agriculture crops and tree-based lands) and associated food production capacity were the 

main focus of the survey. The eventual perspective was to see the relative distributions of tree 

covers in comparison with other land uses and their contributions to food productions across 

three sites. A “farm” is classified as the combined area that the respondent cultivates for 

agricultural purposes: this can be made up of several “fields/plots/land units” including 

seasonal crops, fallow land, home gardens, forest plots (e.g. woodlots) (Sunderland et al., 

2017). For consistent terminology, the term “farm and land” was interchangeably used 

throughout this survey, analysis and reporting.  

 

The farm survey respondents were a sub-sample of the households surveyed in each village. 

Having completed the household survey, the respondents were selected based on their 

engagement in farming activities. For this study, 30 households were selected. Of the total 30 

sub-samples, I selected 10 from each site (2-3 in each village). Suitable households selected 

for the farm survey were drawn through a categorisation of farm types in each site (covering 

four villages in each site) and the overall landscape. Farm-level information collected 

included the patterns of land uses (crops and trees) for households (seasonal or annual); most 

important farms and crops; total food production (produced and gathered from forest or wild 

lands). All information was based on the previous 12 month recall of the respondents. 
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2.7.4. Focus group discussions with Participatory Rural Appraisal (PRA) tools  

 

This is a form of group interview methods based on the participation and communication of 

participants to generate ideas rather than independent answers by an individual (Krueger, 

1994). It follows guided questions on particular topics or subjects of interests and brings out 

contrasting views, encourages reflection and often makes people state the reasoning behind 

the views they express (Newing, 2011). The important contributions of the discussion were 

augmenting the information about the community and their concerted views on livelihood-

related issues. Focus groups are not a substitute to other methods employed in the study, but 

are complementary and yield different perspectives on natural resource-based rural 

livelihoods (Kaplowitz and Hoehn, 2001). A cross-comparison of answers from individual 

respondent to group participants was effective to generalise the idea of forest and agriculture 

land-use changes.  

 

In this study, focus group discussions were arranged to generate background knowledge of 

the local social and economic conditions and natural resources prior to conducting the 

household and farm surveys. Focus group topics were related to wealth ranking, trends of 

forest and land uses including agriculture, and ecosystem service issues. Each topic covered 

3-4 leading questions to facilitate the discussion that lasts 2-3 hours. I used PRA tools for 

conducting the topic-based focus group discussions. For instance, the wealth-ranking exercise 

was done to explore wealth status of the village; trend analysis for generating information 

based on historical forest and agriculture land uses; and establish farm typology for 

categorising farms and dominant land covers etc.  

 

Typically the numbers of participants in a focus group is 5-8 , although it also ranges up to 12 

or more (Krueger, 1994). In this study, the numbers of participants in each group was 5-6 
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which was easier to facilitate, remain focused on topic questions and create a more shared 

environment for all. Depending on the topics, I selected the participants and ensured their 

homogeneity in group discussions. Focus group discussions were mainly held in each village 

of the three sites. In line with the topics, participants were usually farmers, forest and tree 

users, or elderly persons of the villages, including women. 

 

2.7.4.1. Wealth ranking  

 

Wealth-ranking exercises has gained a prominent position among the PRA tools in recent 

past years (Narayanasamy, 2009). It is increasingly used by development agencies including 

donors and government for reaching the poor to improve their livelihoods and conservation 

efforts. Wealth generally denotes the state of access to or control over important economic 

resources of an individual for income and expenditure. But wealth conditions are unlikely to 

hold the same for every village. In order to explain localised conditions of poverty, discussing 

the attributes of rich, middle and poor and categorising the households within these is the first 

step in the practice.  

 

A wealth-ranking exercise was conducted in each village to classify the households into 

different socio-economic groups based on locally evolved criteria (Table 2.6). The criteria 

mostly relate to ownership or access to tangible assets or resources that constitute wealth and 

vary from one village to other (Narayanasamy, 2009). Though household income is common 

in categorising wealth groups for measuring rural poverty and forest contributions, bias due 

to seasonality and the difficulty in assigning a monetary value to everything in a 

predominantly subsistence-based economy remain a major challenge (Martin and Lorenzen, 

2016, Rayamajhi et al., 2012).  
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Table 2. 6: Indicators used in the wealth-ranking exercise for 12 villages in the study areas  

 

Indicator High Middle  Low  

L
an

d
 s

iz
e More than 2 ha and owned private 

planted tree covered areas/woodlot   

Less than 2 ha with or 

without private woodlot  

Landless or own less 

than 0.5 ha 

In
co

m
e 

so
u

rc
es

 Small business including timber 

trade, employment, small business, 

agriculture  

Agriculture farming and 

day labour  

Completely rely on day 

labour 

F
o

o
d

 

st
o

ck
s 

No food shortage at all 7-8 months  2-4 months  

L
iv

es
to

ck
 More than 1 cows and pigs 

including chicken/ducks (nos. 15-

16)  

Either cows or pig and 

chicken/ducks (nos. less 

than 10) 

With or without cows 

and chicken/duck 

E
d
u
ca

ti
o

n
 Mostly literate in the family The head of the household 

is literate  

Illiterate  

 

 

For this research, the exercise was organised with 5-6 knowledgeable persons (i.e. headman 

and elderly people including women representatives at each village) in a total of 12 villages. 

The knowledgeable persons are selected based on their position in the village (i.e. as 

headman), involvement in government or non-government activities and years of living (i.e. 

over 30 years) including elderly men and women. During the exercise, the participants were 

asked about the basis of the wealth in their community following the study (Vyas and 

Kumaranayake, 2006). According to the local participants, the size of land ownership, day 

labour, food sufficiency and housing conditions were the important wealth indicators. 

Following these indicators, the participants categorised the households of each village into 

low, middle and high wealth groups. Then the sample households were randomly drawn from 
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the three wealth groups. This participatory approach allowed the selection of the poor and 

also the average and higher wealth households for the subsequent interviews, which 

otherwise would fall outside the scope of this research.  

 

2.7.4.2. Farm typology  

 

Developing a farm typology is an essential step to simplify the diversity of agriculture farms 

and farming practices of defined groups (Carmona et al., 2010). Focus groups with the 

members of the village provided information about the different types of farming practices. 

During the discussions, I asked people to classify the farming activities in their villages – 

whether these are cash crop or subsistence-based, the number  of people engaged, as well as 

self-sufficiency (in terms of labour or hire labour) and food insecure conditions (when and 

why). Following the information on the cash or subsistence crops, I discussed the types of 

lands used for subsistence or cash crops. It helped me to develop a typology for the dominant 

land uses (i.e. seasonal or annual crops, fruits and trees) and categorisation of households for 

farm surveys (see section 2.6.3 for farm survey) across zones.  

 

2.7.4.3. Trend analysis  

 

Trend analysis explores the changes and trends of certain issues, such as forest and 

agriculture land uses around individuals, community and institutions over different spans of 

time (Kumar, 2002). It takes into account people’s experiences and knowledge of the present 

and past and how the things have changed to date (Narayanasamy, 2009). The basis of the 

exercise is that people have adequate knowledge on the natural resources they rely on for 

their living over the years to provide valuable insights. The exercise was conducted in 6 

villages (2 in each zone). Each zone contains 4 villages and 2 villages are selected as 
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representative from the same zone because of close locations, similar ethnicity, years of 

settlement, land use types and livelihood activities.  From each of the 6 villages examined, I 

organised the exercise with the participants who were knowledgeable in the settlements 

(mostly the elderly) and forest users who were frequent visitors for collection of products, 

and farmers. Five-to-six participants, including village elders, forest users and farmers 

participated. They were both male and female. But it was men who often showed willingness 

to participate in the discussion. The elderly persons were usually considered to be the most 

experienced on recalling the changes of their community, so I ensured their participations in 

these discussions. 

 

During the exercise, I asked the participants: “How they observed the forest cover change 

around their settlement over their years of residence?”. The discussion on forest-cover change 

considered for the loss and gain over time (years of high forest cover and years of low forest 

cover). The participants also identified the drivers of forest-cover change for particular years 

and sites. The second question I asked the respondents was: “What are the forest-based 

ecosystem services that they consider as important and the most affected with forest cover 

changes?”  

 

2.8. Data analysis  

 

I organised the collected data from different sources (household and farm surveys; satellite 

images; focus group discussions with PRA tools) and combined it in several ways to achieve 

four research objectives (Table 2.7). Household surveys mainly covered information related 

to asset characteristics (i.e. land size, household education etc.) as indicators of wealth, level 

of food sufficiency, use of direct forest benefits (subsistence or cash use of provisioning 
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ecosystem services) and perceived indirect ecosystem services (i.e. regulating and cultural), 

perceptions on forest and agricultural land use changes, and annual income (Table 2.7). For 

wealth/assets, I included data related to natural resources (size of lands and numbers of 

livestock), humans (age, education, household size and education) and economic factors 

(number of income sources or livelihood sources) as these are important indicators of 

household wealth and most likely influence other capital assets. Livelihood strategies 

included the types of main land use activities (i.e. forest, agriculture, wage) including non-

land use sources (i.e. employment, business) in the household for annual income (Table 2.7).  
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Table 2. 7: Research objectives, variables and analysis 

Research objectives (R.O.) Variables analysed in the study  Statistical approach followed  

1. To examine the relative importance of forest-based ecosystem 

services in rural households. (Chapter 4) 

- Wealth characteristics  

- Categories of provisioning, regulating and 

cultural ecosystem services  

- Descriptive statistics (mean, standard 

deviation and percentage) 

- Pearson chi-square test 

- Z-test 

2. To examine forest cover change, associated drivers and assess 

the subsequent impacts on the ecosystem services supporting 

livelihoods of rural people. (Chapter 5) 

 

- Forest loss and gain data  

- Level of forest cover change (increase or 

decrease) 

- Drivers of forest cover changes 

- Types of ecosystem services affected 

- Level of ecosystem services (increase, 

decrease or stayed the same) 

- Classification of Landsat images with 

Arc GIS 

- Descriptive statistics (mean, standard 

deviation and percentage)  

- Pearson chi-square test 

 

3. To analyse the current land use patterns of rural households 

and the association with livelihood outcomes (i.e. food 

production, income) in the landscape. (Chapter 6) 

- Perceived changes in land uses (increase, 

decrease or stayed the same) 

- Types of land uses  

- Quantity of food produced or gathered 

- Income sources and annual income  

- Descriptive statistics (mean, standard 

deviation, standard error and percentage)  

- Pearson chi-square test 

- Non-parametric test Kruskal Wallis  

 

4. To review forest related policies in Bangladesh to examine 

how the ecosystem service concept and ecosystem services are 

represented for supporting forest management and rural 

livelihoods. (Chapter 7) 

-  Ecosystem services (i.e. provisioning, 

regulating and cultural) 

- Content analysis  
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2.8.1. Analysis of forest benefits  

 

Referring to the research objective 1 of the study, the data collected from 304 households on 

direct and indirect benefits of forest ecosystem services were analysed in two sections for: 

First I calculated the proportions of households used different provisioning ecosystem 

services (i.e. types of forest products) and classified according to their uses (i.e. subsistence 

and cash income). Households collected and used mainly wood fuel, bamboo, different foods, 

timber for construction, fodder, thatching and broom grass.  Then the proportions of the 

households of different wealth groups were calculated for the specific forest product uses and 

compared to draw significant difference (Kalaba et al., 2013a). The wealth-ranking exercise 

provided an initial classification of households (i.e. low, middle and high) on their asset 

levels: mainly land size and occupations.  

 

Second, for indirect benefits of forest and tree based ecosystem services, I followed the 

similar process of classifying the ecosystem services that households perceived to be 

important. I calculated the proportions of the households who perceived specific benefits of 

forest ecosystem services and categorised on their wealth level to draw the significant 

differences. Only 214 respondents who appreciated the indirect ecosystem service provisions 

were accounted for the comparative analysis across their wealth level. 

2.8.2. Analysis of changes in forest cover and ecosystem services  

 

2.8.2.1. Spatial data from Landsat images   

 

 

Forest cover in the CHT region was mapped using composites of Landsat imagery from three 

years: 1989, 2003, and 2014. The landscape is best described as a matrix of forest (forest 
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cover exceeded 80 percent of the landscape in each year), with narrower and more numerous 

non-forest patches. For example, the 2014 mean patch size of non-forest ranged from 0.9-1.2 

ha across the three zones. Supervised classification methods were used in combination with 

NDVI thresholding to generate five initial land cover classification: natural forest and 

plantations, non-tree vegetation (crops, home gardens, fallow), inundated areas, and non-

vegetated surfaces (bare soil, built areas), and cloud cover. Inundated areas and cloud cover 

were combined into a no-data class and excluded from further analysis. Accuracy of the land 

cover maps was assessed for the 2014 classification, using both field data collected during 

2013 and 2014 (n = 27), and data digitized from high resolution imagery taken between 

January 2014 and March 2016 (n = 80). Overall map accuracy was 79 percent (Table 2.8). 

Classification error was generally attributable to two factors: the small size of fields and 

difficulty in accurately classifying juvenile plantation forests, mainly teak (Tectona grandis). 

Generally, newly established plantations were mapped as non-forest but became less 

distinguishable from the surrounding natural forest as they aged.  

 

Table 2. 8: Classification accuracy of 2014 Bangladesh land cover map 

 

 

   

 Field data set 

Land cover Non-Forest Forest Total User’s accuracy 

2014 

Land 

cover 

Forest 6 41 47 87% 

Non-forest 43 17 60 72% 

Total 49 58 107  

 Producer’s accuracy 88% 71%  79% 
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Figure 2. 6: Trajectories of forest change over time.  Pixels were defined as “stable forest” if 

they remained forested from 1989-2014. Pixels were classified as “forest gain” if they 

reforested in 2003 and remain forest or reforested in 2014. Pixels that switched cover types in 

2003 were deemed “dynamic forest”. Pixels that changed from forest to non-forest in 2003 

and remained non-forest in 2014, as well as pixels that changed to non-forest in 2014 were 

defined as “forest loss”. “Stable non-forest” included pixels that remained non-forest from 

1989-2014. 
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2.8.2.2. Defining zone boundaries and quantifying forest-cover change 

 

To determine the boundaries of each site, GPS points of each household location were 

collected. Individual households were buffered by 2 km, which ensured no overlap in buffers 

between households in remote, intermediate, and on-road zones. Two km also reflected the 

maximum distance of locally important forest reserves and plantations identified by key 

informants in our scoping study. These 2 km buffers were then merged by zone, which 

resulted in three separate zone areas (Remote: 43.9 km2, Intermediate: 43.1 km2, and on-road: 

39.6 km2). Due to the large distance between villages characterized as “on-road”, our area for 

the on-road zone is not contiguous. Total forest cover and non-forest cover within these areas 

were analysed from 1989 to 2003 to 2014. The trajectories of individual pixels in these zone 

areas were also characterized as stable forest, forest gain, dynamic forest, forest loss, or stable 

non-forest (Figure 2.6). I also quantified net forest cover at each timeframe and net annual 

rate of forest change to characterize overall dynamics seen for each zone. 

 

Focus group discussion on historical trends provided the information on forest-cover change 

in particular years around the villages and associated drivers over the period. The information 

was grouped in two different categories (year of forest cover; and drivers of forest cover 

change). Further content analysis was undertaken to elicit the information on forest-cover 

changes and related drivers from the discussion. At the household level, the perceived 

changes in forest area around the landscape, types of forest-based ecosystem services that the 

respondents experienced to be affected and their direct impacts on livelihoods were 

accounted. The proportions of their responses (i.e. increase, decrease and stayed the same) 

towards particular changes (relating to forest area, availability of forest ecosystem services, 

and the important ecosystem services such as wood fuel, wild food, construction of raw 
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materials and fresh water) were quantified for overall surveyed samples across the site. In 

Chapter 5, it is also analysed for local communities’ perceptions on forest cover change 

differs based on their access to forest types and land ownership context. 

 

2.8.3. Analysis of land use changes, tree covers and livelihood outcomes of rural 

households  

 

The household responses towards the perceived land-use changes (i.e. farm used for food 

production) during the period (1990-2015) was categorised for three zones. The responses 

“increase”, “decrease” or “stayed the same” of these changes were quantified for the 

proportions of households and their distribution at zone level. Types of land uses for crops, 

fruits and planted tree areas for timber, as well as fallow, were estimated for the mean size at 

household level and the variations across three zones. The amount of food produced and 

gathered from these different land sources were quantified in the households and categorised 

for their relative difference across the zones. For the agriculture crops and fruits, the amount 

produced in different seasons of a year was calculated from the record of the farmers. The 

amount of forest source foods gathered were calculated based on the respondents’ recall in 

the last 3 months from the survey time. With the conscience of the respondents, I calculated 

an approximate amount of foods gathered at households annually.   Then, cash income from 

forest and non-forest (i.e. crops, fruits, wage, employment, business and others) were 

calculated for total annual income at households and their relative comparisons across zones. 

The income calculation for agriculture crops, fruit and forest or tree products were calculated 

based on the relative price of the market.  
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2.8.4. Statistical approach for data analysis 

 

The main statistical analysis in the study used frequency analysis and descriptive statistics 

(i.e. mean, standard deviation and Pearson Chi-square). Statistical Package for the Social 

Sciences (SPSS) 23 was performed for all types of calculation and statistical analysis. To 

elucidate the significant association of forest uses and perceived indirect benefits of forest 

with the wealth and site level, the Pearson Chi-square test of independence were conducted. 

Z-test was then used to draw the comparison between the proportions of the households in 

different wealth groups as well as zones (Kalaba et al., 2013a). Pearson Chi-square test of 

independence was conducted for finding relative difference of particular ecosystem services 

affected due to forest-cover change in the households on three zones. This test was followed 

for the changes in land uses for food productions. A Kruskal Wallis test was conducted to 

draw the difference of food production and annual income related to their sources and zone 

contexts.   

 

2.9. Limitations of the PhD study  

 

The field work generally faced challenges in finding the local resources (i.e. forest and land 

use maps) from local institutions (i.e. mainly Forest Department) due to confidentiality of the 

government documents. Due to political instability that occurred in the recent decades, it was 

required to maintain safety and security in field works through consulting local kings or 

community leaders prior to accessing remote villages. Generally during the rainy seasons, it 

was more difficult to access the inner villages.  
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The study has not provided a detailed assessment of local ethnic groups in terms of their 

forest uses, perceptions towards forest and land uses change and their livelihood outcomes 

(except income). It also does not cover the relative roles of gender in household livelihood 

activities including forest product collections, agriculture farming and tree management.  
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Chapter 3: Description of the study area and 

background 

 

 

 

 

Part of the Chapter 3 has been published as: 

 Ahammad, R and Stacey, N (2016) Forest and agrarian change in the Chittagong Hill 

Tracts region of Bangladesh, in Deakin, L, Kshatriya, M and Sunderland, T (eds.) Agrarian 

change in tropical landscapes, CIFOR, 190-233. 

http://www.cifor.org/publications/pdf_files/Books/BCIFOR1601.pdf 
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3.1. Introduction 

 

This Chapter provides a general overview of the past and current status of forests in 

Bangladesh, and the relationship between forests and livelihoods. It describes the physical, 

social-cultural and institutional contexts, forest and land uses in relation to rural livelihoods, 

the changes and resource management and conservation issues in CHT region (also a 

summary in Table 2.1-2.2 of Chapter 2).   This Chapter provides background information for 

the design and exploration of issues covered during the remainder of the PhD study. It 

supports the result Chapters that investigates the forest and tree benefits used and perceived 

by rural communities (Chapter 4), and how changing forest and land uses impact the benefits 

and livelihood outcomes (Chapter 5 and 6) in different landscape contexts of CHT region in 

Bangladesh.  

 

Much of the material in this Chapter is drawn from Ahammad and Stacey (2016) which was 

produced from scoping study component of the PhD and for the Agrarian Change Project. As 

part of the Agrarian Change Project led by CIFOR, I conducted a pilot study to examine land-

use practices, livelihood patterns, resource tenure and ownership, institutional settings and 

conservation practices in three districts of CHT region. Three land-use zones in this 

landscape were identified for further research (Chapter 2). The information was collected 

mainly through semi-structured interviews with key informants from government and NGOs, 

and with elected people’s representatives. I also conducted FGDs with local community 

people and gathered participant observations. Grey literature (i.e. published government 

documents and annual statistical pocketbooks) and peer-reviewed articles and books on CHT 

and Bangladesh were reviewed.  
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3.2. Bangladesh’s forests and forest cover change   

 

Forests are diverse and distributed across a range of terrestrial and aquatic ecosystems in 

Bangladesh (IUCN and BFD, 2016). Based on ecological characteristics, the forests of 

Bangladesh are mainly tropical evergreen and semi-evergreen, moist deciduous, and 

mangroves. Geographical coverage, tropical evergreen and semi-evergreen forests are found 

along upland regions in the south-east and north-east part, tropical moist-deciduous forests 

along plain lands in central parts, natural and planted mangroves from south-west to east 

coastline, and evergreen forests in the wetland of the north-eastern part in the country. The 

forest area in the upland regions cover 44 percent of the total forestlands in Bangladesh, 

followed by mangroves (40 percent) and deciduous forest in central part (7.8 percent) (BFD, 

2017a). Other than tree covered with natural and planted forests areas, tree are widely 

distributed around household home gardens in rural areas, roadside and embankment across 

the country.  

 

Globally, forest loss has decreased, although it continues in Bangladesh (BFD, 2017b). In a 

study by Reddy et al. (2016) they reported changes in forest cover from 1930 to 2014 and 

showed deforestation continues in dynamic patterns. Forest area decreased from 23,140 km2 

in 1930 to 14,086 km2 in 2014, a net loss of 9054 km2 (39.1 percent forest loss) (Reddy et al., 

2016). Their finding showed comparatively high forest loss occurred during 1930–1975 while 

this loss was 6572 km2, it reduced  to 2482 km2 from 1975 to 2014. But they noted that the 

net annual rate of deforestation was the highest at 0.75 percent during 2006–2014 while the 

lowest was 0.26 percent during 1985–1995(Reddy et al., 2016). The loss of forest areas 

occurred across all the forest types (FAO, 2015a). The highest proportion of forest loss was 

recorded in the evergreen, semi-evergreen and deciduous forests distributed in the eastern 
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upland and central regions. Semi-evergreen forests showed a loss of 56.4 percent of forest 

cover during 1930 to 2014, followed by moist deciduous forests (51.5 percent) and dry 

deciduous forests (43.1 percent). These highly deforested forest ecosystems are 

geographically distributed across the upland areas in eastern and plain land in the central 

region of the country (FAO, 2015b). Against this declines of forest cover, Potapov et al. 

(2017) reported a small forest gain (4.3 percent) during the period of 2000–2014.  

 

In Bangladesh, declines of forest areas are driven by poverty, population growth, ineffective 

governance or policy inaction (UN-REDD, 2016). Poverty and population growth place 

enormous pressures on the conversion of forest lands into agricultural land for food 

production, human settlement, as well as logging (both legal and illegal). The current 

population growth persists at 1.7 percent per year and it is likely to be double (to 270 million 

people) by 2050. In parallel with population growth, however, forest land or tree cover per 

capita has not increased; it remains below 0.02 ha (BFD, 2017b). The current poverty level of 

the population dropped from 49 percent in 2000 to 24.3 percent in 2016, according to World 

Bank Estimate on Poverty Headcount Ratio (where a person earns $1.09 USD a day) (WB, 

2017). However, the decline in poverty are not consistent due to the gap between the rural 

and urban contexts, as well as diverse social and ecological setting. As result, there is a 

consistent rise in demand for wood fuel, construction materials, and related economic 

activities may have further direct and indirect ramifications on the sustainable uses of forest 

resources.  

 

The direct drivers of loss of natural forest have localized characteristics in Bangladesh (UN-

REDD, 2016). Land use – mainly agricultural conversion for swidden farming – is associated 

with the conversion of forests in the eastern upland region (Rahman et al., 2011). The loss of 
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forest in the central region is associated with industrial expansion and agriculture conversion 

with horticulture (Islam and Sato, 2012). However, monoculture plantations have increased 

as a replacement for natural forest ecosystems to meet regional industrial demand for pulp 

and paper material and wood fuel in both regions respectively. It is recorded that plantations 

increased across the country, though the rate of forest loss has not decreased from the state-

owned forests in the eastern upland, central plain land, and south-west mangrove areas.  

 

3.2.1. Management of forests in Bangladesh 

 

The management of forest resources underpin the drivers of deforestation in different ways 

(UN-REDD, 2016). Forest management has historically been a state-level approach, 

characterized by a limited understanding of the social-ecological contexts and collaboration 

across stakeholders. Rural people dependent on forest resources were often considered as the 

driver of forest loss, rather than understanding their potential role in sustainable management 

and use. For instance, agricultural conversion as a local driver was not considered based on 

the local contexts, customs and vested interests of the stakeholders. Forest area encroachment 

for industrial expansion or plantations driven by powerful actors go beyond local welfare 

(Rasul, 2007). Management strategies often pushed towards plantations with or without the 

agreed interests of local communities. This meant that their traditional livelihoods and claims 

to land were removed. As a result, illegal logging has not declined due to the subsistence 

livelihood of forest-dependent communities, the demand for growing population, and innate 

corruption within the government.  Despite the ban on harvesting trees in government forests 

until 2022, its contribution to the improvement of forest conditions is unclear (GoB, 2016a).  
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Forest management strategies generally follow a top-down approach in Bangladesh, although 

large-scale collaborative management has increased since 2000 (Sadath and Krott, 2012). 

Until the end of the colonial period (mid-1900s), forest policies and management roles were 

largely vested within the government, with a small ownership under landlords for local 

revenue collection. However, the decisions for tree harvesting and plantation establishment 

remains the purview of national rulers; the exception being that customary rules co-exist in 

the eastern and central region. The traditional approach was for the promotion of commercial 

or production forestry until the end of 1970s, when the social forestry approach was 

conceived. Under the  National Forest Policy enacted in 1994, the focus was on increasing 

forested areas to 20 percent of total lands with tree cover as an important goal by 2015. In 

line with the policy, donors and government-supported plantation programs aimed at the 

restoration of the deforested areas, to stabilize new coastal lands, and improve the uses of 

marginal lands (Rahman et al., 2018).  

 

In broad terms, forest management strategies in Bangladesh have different social and 

environmental benefits with regard to specific forest landscapes (i.e. agroforestry practices 

for rehabilitation of swidden farmers in CHT, and mangrove plantation for protection of 

coastal ecosystems). A few protected areas used co-management strategies in the north-east 

upland region around the early 2000s and expanded in the central and south-eastern regions 

(Fox et al., 2011, Sadath and Krott, 2012). There is, however, low institutional capacity for 

implementing forest management strategies, and pre-existing social-institutional complexities 

and attitudes impedes representation of poor groups in accessing resources (Roy, 2002, Thapa 

and Rasul, 2006). In most cases, forest-based poverty reduction programs in Bangladesh have 

focused on alternative income-generating practices to reduce over-harvesting in the short 

term (Fox et al., 2011). This approach is limited as it is an incomplete assessment for present 
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and future dependency on critical forest ecosystem services and the impacts on low-wealth 

people. In the CHT there is low social acceptability of state forest management  approaches 

due to a lack of trust by local communities on government interventions in relations to forest 

and land uses (Rasul, 2007). 

 

3.3. Description of Chittagong Hill Tracts region  

 

The CHT region is a unique geographical and cultural landscape of Bangladesh. Located in 

the south eastern of the country, it has three administrative districts: Rangamati, Bandarban 

and Khagrachari (see Figure 2.4 in Chapter 2). The approximately 13,300 km2 area of the 

region covers 8% of the total land area in the country (BBS, 2016). The CHT region is 

bordered by Assam and Tripura states of India on the northeast, Arakan state of Myanmar to 

the southeast and Cox’s Bazar district in the southwest. This section provides a brief 

description of the historical context and events, ethnic composition, population growth, 

migration patterns, tenure arrangement and institutional settings of the region. Then it 

discusses forest and land uses, their contributions to rural livelihoods, the changes in forest 

and land uses.  

 

3.3.1. Political history of CHT  

 

Historically, the social and institutional structure of CHT is  unique in Bangladesh (Rasul 

2007). Traditionally established customary rules of local ethnic communities were the only 

instrument to control natural resource management, collection of taxes and any other social 

and cultural activities in most parts of the region (Khan et al., 2007). There were three 
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traditional chiefdoms in CHT: Chakma raja (king of Chakma circle, a traditional 

administrative division in CHT), Bomang raja (king of Bomang circle) and Mong raja (king 

of Maung circle).  

 

Until the beginning of the colonial period in 1757, the ethnic communities had absolute 

control over local resource management and major administrative activities (Rasul, 2007). 

After 1757, external rulers gradually influenced administrative work. The East India 

Company expanded their rules and business in the Indian subcontinent including CHT. The 

British Government took over the control of India from the East India Company and 

expanded their tax collection in the region from 1857. As a result, the hills of the Chittagong 

district were classified as CHT, a separate subdivision in 1860 (MoCHTA, 2018).  

 

In 1900, the British Government introduced The Chittagong Hill Tracts Regulation of 1900 

Act (or the CHT Manual 1900). One of the main goals was to demarcate the boundaries of 

CHT, regulate the reserved forests and maintain traditional administration of the region with 

national administrative process. Until 1947, the region was a part of the Indian subcontinent. 

India became independent followed by a division into Pakistan and India in 1947 and CHT 

fell within the East Pakistan area. 

 

During the Pakistan regime, in 1962 a dam on the Karnafuli River was constructed under the 

Kaptai Hydroelectric project to generate electricity. An artificial lake known as Kaptai Lake 

was eventually created that caused inundation of about 40% of the farming land and resulted 

in a loss of forest biodiversity (Khan et al., 2007). As a result, at least 100,000 people lost 

their land and livelihoods and many of them migrated within the region and outside into 

neighbouring states of India (Rasul and Thapa, 2006).  
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After Bangladesh became independent in 1971, there was a growing movement by local 

ethnic communities (under a group of activists called Parbatya Chattagram Jana Samhati 

Samiti (PCJSS)) demanding a sovereign state (Shelly, 1992). From 1973, a state of 

insurgency was declared with armed conflict between the armed wing of PCJSS and the law 

enforcing agencies (mainly the Bangladesh military wing of CHT). This armed conflict 

continued until the mid-1990s. To end the violence and conflict, the Bangladesh Government 

signed a peace accord with PCJSS in 1997. Since the treaty, the incidence of violence has 

reduced and government agencies and NGOs have increased their development work in the 

region (Khan et al., 2007). 

  

3.3.2. Ethnic composition  

 

The ethnic population in CHT region is not only diverse but as a group are very different form 

the Bangalee majority of the country. The people of CHT are diverse in terms of ethnicity, 

language, clothes, buildings and religion. Twelve ethnic groups live in the region and are 

known as Chakma, Marma, Tripura, Mrung, Tanchangya, Bawm, Chak, Pangkhua, Lushai, 

Khyang, Khumi and Rakhain (UNDP, 2009). Chakma, Marma and Tripura comprise the largest 

proportion at 46%, 29% and 13% of the local ethnic population, respectively (Figure 3.1).  
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Figure 3. 1: Percentages of local ethnic population (not including Bangalees). Source: UNDP 

(2009) 

 

Apart from these traditional ethnic groups in the region, Bangalee (the main race in the 

country) comprises almost half of the population at present. Indigenous ethnic groups 

comprise 51% of the population (UNDP 2009). Chakma comprises the largest ethnic group 

and the Lushai is the smallest of the ethnic groups. The average household size in the region 

is 5.2, which is slightly higher than the national average of 4.8. Despite the local ethnic 

diversity, almost 57% of villages/settlements are comprised of a single ethnic or language 

group. More than one ethnic group is located in 20% of the villages. There are just 16% of 

Bangalee dominated villages in the region.  
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3.3.3. Population growth and migration patterns  

 

The CHT region has experienced a steady increase in population in the last few decades. The 

current population density is 87–230 persons per km2 in the region (BBS, 2016). According to 

the last population and housing census of 2011, the total population of CHT is 1.59 million 

while the total population of Bangladesh is 158 million. Until 1951, the population in the region 

was 287, 274 people, mostly comprised of local ethnic groups. Since the 1960s onwards there 

has been a rapid influx of lowland people into the region, which has been responsible for its 

population growth.  

 

The Bangalee population in CHT has increased about five times from 26,000 in 1961 to 

119,000 in 1981 (Khan et al., 2007, UNDP, 2009). Most of the Bangalee population migrated 

into the region during different settlement programs of the government since 1977–1978. The 

figures for the transmigrant population are not available for the region. Approximately 

350,000–450,000 people migrated between 1979 and 1981 (Khan et al., 2012). As a result, 

the numbers of newly settled population covers up to 60% of the local population compared 

to traditional ethnic people. The population data show that total population in CHT was 974, 

445 in 1991, which has increased to 1,342,740 in 2001. The recent past census shows that the 

population growth is steadily increasing (Figure 3.2) During 1974 and 2011, the population 

increased by 227 percent in CHT region which was relatively higher than national rate of 96 

percent in Bangladesh. 
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Figure 3. 2: Trend in population growth in Chittagong Hill Tracts. Source: GoB and FAO 

(2013) 

 

Apart from in-migration to CHT, there was migration of ethnic groups within and outside the 

region. Among the total 183,000 households in rural CHT, nearly 56,000 households have 

experienced at least one displacement since 1978 (UNDP, 2009). About 13% of all CHT rural 

households had at least one household member who migrated from his/her village/settlement 

before the 1997 Chittagong Hill Tracts Peace Accord. More than one in five ethnic 

households experienced migration within CHT, to other regions and to other neighbouring 

countries. Long-term security issues (i.e. the movement for constitutional rights on lands and 

regional autonomy) due to political unrest from 1976 until 1997 was one of the underlying 

reasons for in- and out-migration. Eviction from farming land and lack of adequate work 

opportunities were also the reasons for peoples’ out-migration.  

 

3.3.4. Land tenure and ownership  

 

The land tenure conditions and ownership system in CHT are different to that in the rest of 

the country (Roy, 2012). Ownership patterns include the dual arrangement of the customary 

CHT total  
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and formal administrative process for accessing lands. Historically, common property 

systems have been the traditional way of accessing land and deciding on ownership of 

settlement and cultivation areas in the villages in CHT (Rasul, 2007). This comprises a de 

facto ownership type where local ethnic people enjoyed rights to use land and forest areas for 

subsistence livelihood activities. Based on customary rules, the local headman is responsible 

for distribution of cultivable lands. While customary rules guided access to the use of land in 

the region until 1950s, the gradual introduction of new administrative systems and changes in 

forest management practices has influenced the ownership patterns in the region since then 

(Rasul and Thapa, 2006). At present, there is an increasing legal or de jure arrangement for 

accessing land. However, only one-third of the total population in CHT has legal registered 

rights to land and this is higher among the Bangalee community than other local ethnic 

groups.  

 

Land tenure is unclear and ambiguous in the case of accessing agricultural cultivation and 

forest areas in CHT. Traditionally, people accessed forest areas for different forest product 

collection and shifting cultivation (i.e. subsistence farming) following customary rules. Many 

of these rights have reduced as government control on management of forests and adjacent 

land-use systems has increased. Although people have access to government forests in some 

cases, their secure tenure rights have not yet been properly addressed (Khan et al., 2012). 

Overlapping of resource jurisdiction areas between customary land and government reserves 

also create complexities in the management of traditional common property (i.e. forests and 

shifting cultivation lands).  

 

Forests cover one-third of the total land in CHT at present and are mostly government owned 

(Islam et al., 2007). Since the 1880s, over 394,300 ha of land classified as reserve forests and 
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another 905,000 ha of shifting cultivation land have been unclassed state forests (Khan et al., 

2012). During 1900–2000 there has been a gradual expansion of state ownership of different 

land uses including reserve forests covering more than 50% of total forest areas. This trend 

has impacted on the livelihoods of local ethnic people by limiting their accessibility to forests 

and traditional ownership of land (GoB and FAO, 2013). At present, a limited number of 

local people have accessed lands with secure title for private forest and agricultural use.  

 

A secure tenure arrangement is appropriate in CHT when there are questions of improving 

food security and sustaining forest and land uses (Bala et al., 2013). Tenure rights on 

settlement and available farming lands are a socio-political issue in the region (Roy, 2012). 

Withdrawal of customary tenure rights of local ethnic people occurred during the 

construction of the Kaptai Reservoir in the 1960s, causing a loss of food production areas. 

Displaced local ethnic people including traditional shifting cultivators were settled through a 

government monoculture plantation or horticulture livelihood development program without 

sufficient institutional support for proper land titles (Khan and Khisa, 1999). Insecure tenure 

of local ethnic communities is still the case for many who follow customary rules and they 

may be negatively affected if not adequately involved with forest management and land 

improvement practices in the region.  

 

3.3.5. Institutional setting  

 

Bangladesh follows formal administrative systems at national and local levels to plan, 

regulate and implement overall development work. A number of government agencies 

regulate the local administration, infrastructure development, health, education, 

agriculture/forest/fisheries/livestock related extension and management services. A traditional 
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institutional structure headed by kings2 has perpetuated in the region in parallel with the 

government administrative system. Here I discuss the institutional arrangement for managing 

forests and land resources in CHT and key roles of institutions based on a review of mostly 

unpublished documents.  This information provides background context for Chapter 7 review 

of forest related policies. 

 

3.3.5.1. Formal institutions  

 

There are a range of organizations that have responsibility for land and forest management in 

CHT of Bangladesh (Table 3.1). Forest resource management is the key role of the 

Bangladesh Forest Department (BFD), which is under the Ministry of Environment and 

Forests. It is responsible for at least one-third of the land in the region and is an important 

stakeholder in natural resource management (Roy 2012). The process in planning, decision-

making and implementing any plantations and protection activities for forest areas (i.e. 

reserves, national park, wildlife sanctuary etc.) of the Bangladesh Forest Department is 

formal. To a large extent, community involvement in forest land management is limited 

except in a few upland settlement programs for plantation activities. The Department of 

Agriculture Extension (DAE) (Figure 3.3) has a role in building advanced skills and 

introducing improved farming technology to rural households. However, their institutional 

capacity and size are inadequate. They are generally unavailable and inaccessible to remote 

households in the region (GoB and FAO 2013).  

 

 

                                                      
2 The entire CHT region has three taxation circles in traditional rules. Each circle has a king or chief 

(also known as a Raja). Three chiefs/kings represent Chakma, Bomang and Mong circles respectively. 

The king of each circle serves different ethnic groups located within their jurisdiction irrespective of 

any specificity.  
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Table 3. 1: Key institutions related to land and forest management in the Chittagong Hill 

Tracts of Bangladesh 

Institution  Key roles  Legislation implemented  

Ministry of Chittagong Hill 

Tracts Affairs  

Coordinating agency between national and 

regional and district councils, Chittagong Hill 

Tracts Development Board on local resource 

management programs  

Established as of the 

Peace Accord, 1997 

Local section of National Forest 

Department of Bangladesh 

- Decision making for the management of 

natural and plantation forests including 

control of agriculture practices  

- Declaration of any lands to be reserved as 

protected forest 

- Protection of illegal collection and marketing 

of forest products including timber and 

animals  

- Collection of revenue from forest products 

Forest Act, 1927  

Deputy Commissioner’s office  Control of unclassed state forests, decisions on 

land lease for private ownership, settlement 

and plantation or farming activities  

- CHT Manual 1900 

- Chittagong Hill Tracts 

Land Acquisition 

Regulation, 1958 

The Chittagong Hill Tracts 

Regional Council headed by an 

elected representative from local 

ethnic groups  

- Representing the interests of 13 ethnic groups 

for land rights while undertaking measures 

toward land rights development 

- Coordination with forest department and 

district administration on land allocations 

- Technical support to government on land 

management related programs  

- CHT Manual 1900 

- The Chittagong Hill 

Tracts Regional 

Council Act, 1998 

- The Hill Districts 

Councils Act, 1989 

 

District council in each district  - Land resource improvement programs 

- Prevention of any further settlement  

- Formulate and review projects related forest 

and agriculture land uses  

The Hill Districts 

Councils Act, 1989 

Chittagong Hill Tracts 

Development Board 

Implementation of development projects 

focused on upland settlement through 
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Institution  Key roles  Legislation implemented  

agroforestry, fisheries and livestock related 

programs  

Circle chief office (traditional 

king) 

- Collection of tax from agriculture land 

farming as a royalty for traditional 

administration and government treasures  

- Supporting government for maintaining 

appropriate land use  

- Appointment of headman and karbari for 

appropriate tax collection, land allocation and 

taking preventive measures against 

intentional fires and illicit felling of trees in 

the customary forests  

CHT Manual 1900 

 

 

The Deputy Commissioner (i.e. head of the local administration in each district) is 

representative of local government has certain power and institutional arrangement for 

control of public lands in Bangladesh. This is also the case in CHT where the agency 

provides an essential role in permitting access to land for local ethnic, displaced and poor 

people. But the Deputy Commissioner has special power (specified in the CHT Manual 1900) 

to follow the traditional structure of local ethnic people in land ownership distribution. As 

noted above, land ownership remains a complicated issue. This is particularly critical in areas 

of “unclassed state forest” management (Islam et al., 2007). Most of this type of forestland 

was degraded due to shifting cultivation or commercial plantation programs during the 1960s 

to 1980s. The district administration (i.e. Deputy Commissioner’s office) controls this land 

for certain purposes, mainly farming, settlement and plantation programs3.  

 

                                                      
3 This department also controls line agencies like Upazila administration and land office for 

implementing any land survey and settlement programme.   
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The Ministry of Chittagong Hill Tracts Affairs was formed in 1998 to conduct and monitor 

the activities from the national level. Appointed by the Prime Minister of Bangladesh, a 

minister is selected from the region to represent the local population. The Ministry guides the 

overall development plan for the region and undertakes the responsibility for operation of the 

regional council, district council, Chittagong Hill Tracts Development Board (CHTDB), 

upazila (subdistrict) parishad4, union parishad5 and traditional administrative circles of the 

region. These institutionalized agencies work independently and are guided under district and 

upazila administration in land related issues (Khan et al. 2012). There are also a few 

autonomous government agencies such as the Chittagong Hill Tracts regional council, the 

Hill district council and CHTDB working in the region (Table 3.1; Figure 3.3).  

 

The CHTDB, established in 1976, operates as a regional autonomous agency (Khan and 

Mantel, 2007). The CHTDB covers the development of agriculture, infrastructure, water, 

education sectors and other social welfare related works. It also implemented a resettlement 

program that supported the relocation of poor people from the Bangalee community onto the 

region to improve their economic well-being. The CHTDB also undertook a resettlement 

program in the 1980s for shifting cultivators who were local ethnic people. However, both the 

agency and local ethnic people were disappointed with this resettlement program and its 

influence on land rights issues (Islam et al. 2007).  

 

Under the Peace Accord of 1997, the Chittagong Hill Tracts Regional Council aimed to 

supervise and coordinate activities of local councils, government agencies and customary 

institutions at district and sub-district levels (Islam et al. 2007). Any development activity in 

                                                      
4 Upazila parishad has the key roles to plan, coordinate and monitor the activities of government 

agencies.  
5 Union parishad is a local council of elected chairman and members of villages in Bangladesh.  
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the region requires approval or consent from the agency before implementation. It 

coordinates law related issues, customary rules, activities of NGOs and the necessary steps 

for disaster management and relief. The chairman represents all the ethnic people in three 

districts. However, the overall institutional and financial capacity of the regional council is 

considered insufficient to date (Islam et al. 2007). 

 

In each district, a Hill district council plays vital role in planning, financing and 

implementation of natural resource management activities. The district council develops 

programs based on local priority (e.g., improved agriculture practices), get approval from the 

Ministry of Chittagong Hill Tracts Affairs and implements through government departments. 

The district council also acts as focal agency for coordinating between government 
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departments (Khan and Mantel, 2007). The level of relationships between these different 

national and regional and local institutions are shown in Figure 3.3. 

 

 

 

Figure 3. 3: Institutional framework related to forest and land management in the Chittagong 

Hill Tracts region of Bangladesh. Source: GoB and FAO (2013). 
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3.3.6. Traditional institutions 

 

Forest and land management are the major tasks of the traditional (informal) institutions in 

the CHT region (Figure 3.3). The CHT region is divided into three taxation circles. Each 

circle has a king who determines the revenue and rules for the respective circle. There are 

boundaries or small units within each circle known as Mauza6 for collection of revenues. The 

mauza controls land distribution among the local ethnic people for yearly farming activities. 

A headman in each mauza controls a number of villages and collects revenue for the chief 

and government and supports villager access to legal documents for permanent ownership. A 

Karbari from each village assists the headman in collecting the revenue (Islam et al. 2007).  

This circle structure is different from the formal boundaries of the government administration 

but it corresponds to the district government administration. The CHT Manual 1900 ensures 

the formal functions of the circles in the region. The distribution of total collected revenue 

from each mauza is 42% for the king, 37% for the headman and 21% for the government.  

 

Common forestland is traditionally maintained in each mauza depending on the availability 

of this resource. This is however recognized as village common forests and has received 

greater environmental and economic potential in the recent decades for this region. Each 

household head of the community is traditionally a member of the forest commons. Local 

people follow a set of informal rules for annual harvesting, collection of timber and NTFPs, 

clearing and burning activities (Misbahuzzaman and Smith-Hall 2015).  

 

 

                                                      
6 Revenue collection points. 
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3.4. Major economic activities in Chittagong Hill Tracts 

 

The economy of CHT is largely based on the forest, agriculture, fishery and livestock sectors. 

Historically, traditional shifting cultivation practices contributed to local livelihoods through 

the production of locally available foods and sources of subsistence economic activities. In 

the last two decades, the intensity of shifting cultivation has decreased or been modified with 

cropping patterns, mostly involving planting fruits and trees that have increased economic 

benefits. Plough-based agriculture for intensive cultivation in plain lands7 has increased in 

recent years. However, lack of suitable lands, irrigation sources and adequate extension 

services are still major constraints to improving the economic capacity of rural households. 

Forests contribute to local and national economies through supporting livelihood activities of 

rural people and industrial raw material supply to state owned industries in the region (Khan 

et al. 2007). Drawing on reviews of existing studies (UNDP 2009; Kar and Jacobson 2012; 

Miah et al. 2012; Rahman et al. 2014; Misbahuzzaman and Smith-Hall 2015) and the results 

of the scoping study, the key economic activities or sources of household food and incomes 

in CHT are discussed. 

 

3.4.1. Agriculture  

 

The majority of rural households in CHT are dependent on agriculture related activities for 

producing food and income. Over 50% of the annual net income of all CHT households 

comes from different agriculture related sources (Figure 3.4; UNDP 2009). Food and cash 

                                                      
7 Bangladesh forms the largest delta in the world and a large part of the landmass are  plain and 

inundated with rivers and tributaries. Small plain lands in valley bottoms, river banks and lower 

slopes in CHT only retain water during monsoon.    
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incomes are generated by at least one agricultural related activity. Agricultural activities 

include ploughing lands, shifting cultivation, paid wage labor, livestock and poultry rearing, 

trees/nurseries, fruit gardening, fishing and making agriculture implements. The share of 

agriculture related annual income is higher in local ethnic households than in the Bangalees 

(63% vs. 49%) (UNDP 2009). Among the ethnic groups, the Khumi, Marma, Mro and Bawm 

people generate more than 67% of their net annual household income from agriculture related 

activities (UNDP 2009).  

 

 

 

 

 

 

 

 

 

 

 

Figure 3. 4:  Different economic activities (a) and specific natural resource based activities 

(b) in Chittagong Hill Tracts. Source: UNDP (2009) 

 

More than 35 different types of crops are cultivated in CHT annually (Table 3.2) (UNDP 

2009). Agriculture crops including fruits and trees provide both subsistence uses and cash 

incomes for local ethnic groups. But the main cultivated crops are limited to seven including 

rice paddy, turmeric, ginger, chilli, arum, binny paddy and banana. In broad sense, 60% of 

rural households in CHT cultivate paddy followed by turmeric (19%), ginger (11%), chilli 

(11%), banana, arum and binny paddy (8%). The ethnic population more commonly 
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cultivates these crops. Depending on the ethnicity 80-100% houseohlds are involved in any of 

these crops.  Cotton and sesame were once valuable cash crops but have gradually declined in 

recent years due to a decline in productivity. Different fruit species (i.e. banana, jackfruit, 

mango and litchi) have gradually replaced shifting cultivation crops due to increasing demand 

for cash incomes. 

 

 

 

 

Figure 3. 5: Fruit farmers/sellers in Rangamati town (left) and farmers harvesting rice at 

Rangamati (right). (Ronju Ahammad/Charles Darwin University) 
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Table 3. 2: Crops cultivated in CHT region  

 

1. Paddy 17. Betel leaf 33. Snake gourd 

2. Binny paddy  18. Papaya  34. Cassava  

3. Turmeric 19. Cotton 35. Pulse  

4. Ginger 20. Pumpkin   

5. Chilli  21. Jackfruit  

6. Banana  22. Mango  

7. Arum  23. Radish   

8. Oil seed (sesame) 24. Tomato  

9. Sweet potato  25. Coriander   

10. Potato 26. Bitter gourd   

11. Cucumber  27. Orange  

12. Maize 28. Egg plant  

13. Tobacco  29. Sugarcane    

14. Pineapple  30. Bottle gourd   

15. Beans 31. Basil   

16. Watermelon 32. Yam  

 

 

The CHT region is one of the highest fruit production regions in Bangladesh (BBS, 2016). 

Banana is a commonly produced horticulture crop in the region that is mostly cultivated in 

shifting cultivation areas with other crops for cash incomes that people harvest during fallow 

periods. More than 25% of households produce banana in their annual farming plots and 

home gardens (Khan et al. 2012). The annual yield of banana is about 88,000 tons, which is 

considerably higher than other fruits (BBS, 2016). However, pineapple, jackfruit and papaya 

production also contribute significantly to the average household economy. There are also 
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increasing levels of pineapple production as potential source of cash income, particularly in 

the last two decades. 

 

 

Figure 3. 6:  Bamboo rafting for water transportation in remote areas of Rangamati (left) and 

timber stored in a water vessel for transportation at Rangamati (right). (Ronju 

Ahammad/Charles Darwin University) 

 

3.4.2. Forestry  

 

Forest and trees provide direct and indirect economic benefits to local communities in CHT, 

as well as to national economy.8 Fuel wood, food, medicines, shelter building materials and 

agricultural implements are common forest and tree uses in CHT region. Fuel wood is the 

most common uses of forest and trees that rural people either collect from forests or planted 

tree areas. Rural people also use the forest as a source of wild foods mainly for vegetables 

and primary medicines. Bamboo and thatching grass are directly used for building houses.   

 

                                                      
8 Karnafuly Paper Mill (KPM) the largest paper mill of the country is located in CHT and uses 

millions of tons of bamboo as raw materials for paper production annually. Bangladesh Forest 

Industries Development Corporation (BFIDC) operates a number of wood processing units to produce 

the major wooden products and generate national revenue. 
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In CHT, more than 60% of forest products including NTFPs are used at the household level 

and the remaining 40% are sold at local markets to generate cash income (Kar and Jacobson 

2012; Misbahuzzaman and Smith-Hall 2015). Timber, bamboo, fuel wood and different types 

of grasses are the major sources of forest-based annual income. At present timber is largely 

collected from planted forests. NTFPs are mainly bamboo or bamboo products, wild foods 

and grasses.  Natural forests still provide the largest stocks of bamboo for potential source of 

forest-based economic activities in the region. Bamboo shoot is also popular food within the 

ethnic population. Nevertheless the availability and sustainability of bamboo is yet to be 

clearly estimated.  

 

NTFPs play a vital role in the traditional culture and life supporting functions of ethnic 

communities in CHT region, as well as in the rest of Bangladesh (Mukul 2010; Miah et al. 

2012). Among the NTFPs, bamboo is mostly used for building shelter making baskets, 

collecting and storing food grains and fencing around farming plots. People manage and 

collect at least four different bamboo species for household subsistence use and commercial 

purposes. The available information indicates that poor households are engaged in different 

steps of collection, processing and marketing of NTFPs and have relatively higher 

dependency on receiving annual income from forest-based economic activities (Kar and 

Jacobson 2012; Misbahuzzaman and Smith-Hall 2015).  

 

The number of people dependent on forest-based economic activities are difficult to estimate 

due to a lack of available studies for the region and across the nation. NTFPs are offten 

regarded as small-scale, forest-based artisan activities (i.e. manufacturing different 

handicrafts) are important sources of informal employment. However, a lack of formal 

economic valuations of NTFPs may often undermine the appropriate numbers of people’s 
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dependency and their potential benefits to regional and national economies. For example, 

bamboo and cane made products (i.e. different handicrafts) and raw materials are in demand 

in the building construction industry and in nearby urban markets and cities, contributing 

important incomes to those manufacturing and trading them.  

 

3.4.3. Livestock and fisheries 

 

Bangladesh, as a riverine country, has large economic opportunities in small-scale fishing 

activities in almost parts of the country. Rivers, seasonally flooded lands and lakes are the 

main protein source for many people in the region. But the quantity of fish catches in rivers 

and flood lands have declined due to loss of natural habitats or degradation of watersheds in 

the last decades (Khan et al. 2007). Only Kaptai Lake still provides major fish protein 

sources. The annual fish catch in the lake is 7336 tons per annum that meets the local demand 

for consumption and a small commercial supply to markets in the nearest Chittagong city 

(BBS, 2016). More than 5000 people are registered to fish in the lake. There are more than 35 

fish species that are commercially important in Bangladesh. Though fish capture in the lake 

has increased, the sustainability of production and ongoing contribution to the regional 

economy could be problematic in the future due to overcapacity (Khan et al. 2012). Livestock 

(mainly cows, goats and pigs) and poultry rearing contribute to household food supplies and 

small amounts of cash income. The sector also contributes about 5% to regional annual 

products (Khan et al. 2007). The average size of livestock used for subsistence in a household 

is slightly higher in CHT (4–12 animals/household) than the national average (2–8 

animals/household) (BBS, 2016).  
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3.4.4. Other economic activities  

 

Business and formal/salaried jobs are less commonly observed in CHT region. About 15 

percent of the households are involved with small to medium size business activities. 

Business activities are mainly related to small shops, selling handicrafts and timber trade. The 

production of handicrafts has potential business opportunities due to tourisms in the 

region(Khan and Mantel, 2007). However the salaried jobs are also growing in the last 

decade and only 9 percent of the households have accessed to this income source.  

 

3.5. Land-use practices in Chittagong Hill Tracts 

   

The CHT region is different in terms of physical, geomorphic and soil characteristics to the 

rest of Bangladesh. The main land types are high and medium hills and there is a small area 

of lowland valleys and plain lands (Khan et al. 2007). The hills range between 150 and 500 

masl. Forests including timber/fruit tree farming and shifting cultivation are the major land 

cover on the hills. Paddy cultivation is largely prevalent in the valley parts or the plain land 

areas of the region. Hills cover more than 85% of the land types with medium to steep slopes 

so conventional agriculture is limited except managed for shifting cultivation or forest (Islam 

et al. 2007). Here we explain forest and agriculture land-use practices in CHT. Most of the 

information is sourced from literature and key informant interviews during the scoping study.  
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3.5.1. Forest lands  

 

Forested areas in CHT make up almost 43% of total forestlands in Bangladesh (BFD, 2017a). 

Overall tree covers in CHT region contain natural and planted forests in both government 

owned areas and private lands. Contrary to forested lands in CHT region, trees are largely 

distributed on farms in the form of home garden in the rest of the country.  Natural forests 

and plantation forests cover more than 70% of land areas in all three districts of the region. 

Natural forest covers approximately 72,000 ha or 15%–20% of the total forestlands and 

comprise evergreen species mainly Dipterocarpus spp., Swintonia floribunda, Anisoptera 

scaphula, Ficus auriculata, Aphanamixis polystachya, Alphonsea ventricosa and numerous 

scattered bamboo species (Rashid et al., 2017). The total forest area managed under the 

Bangladesh Forest Department in CHT is 483,000 ha, with 86,000 ha designated as planted 

forestland (BFD, 2017a). But according to the FAO (2015) estimates the planted forest 

comprise 44% of the tree cover.  Among the plantation tree covers, teak (Tectona grandis) is 

the dominant type of plant in both government and private owned planted lands.  
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Figure 3. 7:  Naturally grown bamboo forests in Bandarban. (Ronju Ahammad/Charles 

Darwin University) 

 

During the last century, commercial plantations of largely teak (Tectona grandis) increased in 

the region. Teak was primarily introduced as an exotic species in small patches of Kaptai 

National Park around 1920. One of the reasons was that the region experienced a shortage of 

commercially valuable timber due to over exploitation of forest products in the end of 19th 

Century. The push for the harvesting of valuable forest timbers during British regimes 

contributed to teak plantations as to ensure the supply of commercially valuable forest 

products. Government initiated teak plantation either through clear felling of natural forest or 

replacing the swidden fallows to maintain the timber harvesting from the region. This was 

one of the reasons that commercial plantations preceded at the expense of natural forest 

coverage. Throughout the 19th century planted forests replaced a large portion of natural 

forests. Along with these, commercial plantations with fast growing species, such as gamar, 

used for raw materials in paper and pulp making industries also expanded. The CHT region is 
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a large source of plant-based industries managed under the Bangladesh Forest Industries 

Development Corporation.  

  

 

 

 

 

 

 

 

 

 

 

 

Figure 3. 8: Monoculture plantation of Teak (Tectona grandis) in Rangamati. (Ronju 

Ahammad/Charles Darwin University) 

 

Forestal Forestry and Engineering International Ltd, a Canadian consulting company, 

reported that more than 70% of land in CHT region is suitable for plantation-based land use 

after a land-use survey in CHT in 1966 (Rasul and Thapa 2006). Government policy also 

supported the undertaking of large-scale plantation programs. As a result, plantation areas 

increased throughout the 1980s and 1990s. At present, plantations with teak cover the largest 

tract of the forests in government reserve areas, as well as private lands. Although timber 

harvesting from government owned natural forests are currently banned in Bangladesh, the 

region still supplies a significant amount of valuable timber from the private planted forests 

to meet the large demand for regional and national level.  
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Historically, local ethnic communities depend on trees for day-to-day traditional uses such as 

fuelwood, making seasonal agricultural implements (i.e. baskets for crop harvesting and 

storing and constructing shelters in the village). For example, 50% of the raw materials used 

in building permanent or temporary shelters are timber or NTFPs. Commercial approaches to 

increasing timber plantations on hilly lands or home gardens is a relatively new concept and 

has been popular since the 1990s. In many villages in the CHT region, agricultural lands have 

been gradually converted with mono-plantations, mainly with teak or gamar (Khan et al. 

2012).  

 

There is no record of the amount of privately owned land that has been converted for 

commercial timber uses, but generally these types of smallholder plantation areas range from 

0.4–4 ha. The conversion of agricultural lands into timber plots is an increasing trend among 

large landholding families. Although customary ownership of the region dictates the 

distribution of farming lands for food production among local ethnic communities, poor 

households are yet to access this timber-based economy because of insecure tenure. The 

expansion of timber plantation areas might have economic value to some extent for those 

with secure ownership. But plantations development have negative implications of food 

production and food security for the subsistence communities.   People will lose their annual 

crop lands and because of monoculture tree plantations there are further threats to soil erosion 

(Khan and Mantel 2007).  
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3.5.2. Shifting cultivation 

 

Shifting cultivation is a traditional land-use practice of ethnic populations in the region. 

Known as ‘slash and burn agriculture’ and referred to locally as ‘Jhum cultivation’, it is a 

common land-use type in CHT. At present, 16% of the lands are cultivated with this 

traditional system each year (Bala et al., 2013). Following a certain fallow cycle (3–8 years), 

farmers cultivate a plot of hill lands in different years. Locally available paddy varieties, 

ginger, turmeric, maize, sweet potato, other vegetables and banana are the most common 

crops in this system.  

 

Shifting cultivation system is a significant source of locally accessible food sources of a 

family to meet largely subsistence uses and a small amount of cash income throughout the 

year. The main feature of this land use is a combination of diverse crops for cultivation in one 

season (March–May) and harvesting gradually to secure food for the rest of month (August–

December) (Table 3.3). Traditional and local knowledge held by generations of shifting 

cultivation farmers have contributed to this long-standing land-use practice in the region.  

The extent of shifting cultivation agriculture is higher in Rangmati and Bandarban districts 

than in Khagrachari district (GoB and FAO 2013). Hilly lands cover much more area in the 

former two districts than in Khagrachari. The size of shifting cultivation practices range from 

0.5–3 ha in a family. The availability of farming lands and land suitability often determines 

the areas to be undertaken for annual cultivation. At present, shifting cultivation activities 

also comprise the planting of fruit species (e.g. pineapple, banana, jackfruit and mango). 

Traditional forms of shifting cultivation were based on only annual crops and retaining trees 

largely available in remote areas. Intensive forms of agriculture (i.e. mix of fruit trees and 

teak plantations) are now increasing in areas closest to markets and roads (Thapa and Rasul, 

2006).  
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Table 3. 3: Major seasonal land-use practices in Chittagong Hill Tracts. 

 

Activities  Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Agriculture (shifting 

cultivation) 

      S S     H H H H H 

Agriculture (plain land 

plough cultivation) 

S H H H     S S     H H 

Fruit collection       H H H  H H  H        

Fuelwood collection   + +  + + + +  - -  -  -  +   + 

Collection of NTFPs 

(mainly bamboo) 

+ + + + +  - -  -  -  +  + + 

Wage labor  - + + + + + - - - - - - 

Note: H = harvesting; S = land preparation and sowing; + = higher; - = lower. 

 

 

 

Figure 3. 9: Family members sowing seeds in a shifting cultivation plot in Rangamati district 

(left) and weeding management after paddy cultivation in Bandarban district (right). (Ronju 

Ahammad/Charles Darwin University) 
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3.5.3. Plain land plough agriculture  

 

Ploughing agriculture is the most common type of farming in the plain lands of Bangladesh. 

The CHT region has much less plain lands and ploughing practices. Traditional practices by 

ethnic people involve cultivating the soil with spades, instead of ploughing lands in their 

shifting plot. Ploughing was introduced by a small number of the lowland Bangalee migrants 

during the 1870s (Islam et al. 2007). With higher amounts of food production, plough 

cultivation expanded in all plain lands of the region and ethnic people since that time. 

Ploughing agriculture is only prevalent in valleys, riverbanks and lower slopes of the region. 

 

The total cropped area under plough cultivation is much less in CHT compared to the other 

plain land regions of Bangladesh. Valleys and floodplains suitable for plough agriculture 

cover only 3.2% (270,812 ha) of the total land in the region. At present, less than one-fifth of 

these lands can be cultivated by ploughing for producing rain fed and irrigated agricultural 

crops (GoB and FAO 2013). The size of plain land declined in the region due to submersion 

of the cultivable lands after establishment of a hydroelectric dam resulting in approximately 

21,850 ha of plain lands (that covered 40% of the best productive lands) being inundated 

(Olarieta et al., 2007).  

 

Rice paddy, tobacco, sugarcane, maize, groundnuts, beans, different vegetables and fruit 

species are cultivated with the plough technology in the plain lands. The cropping intensity is 

still lower and often a single season farming is maintained for intensive and monoculture crop 

cultivation. Though there are increasing amount of crop productions in the plain lands in 

recent years, the overall productivity of this farming system is still lower compared to other 

areas of Bangladesh. However, plough cultivation provides opportunities for increasing cash 

crop cultivation with sugarcane, maize, tobacco, vegetables and rice.  
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3.5.4. Alternative land-use practice  

 

In the last few decades, alternative land uses with horticulture (orchards) with or without 

timber trees have increased in CHT. Bala et al. (2012) point out that horticulture covers 28% 

of the land. Most of this land use are spatially distributed in the form of a patch of 

monoculture fruit plant (i.e. mango, pineapple) or mixed with different annual crops and 

trees. The average size of the horticultural plots vary from 0.2–0.4 ha.  

 

Maintaining natural or cultivated trees alongside agricultural croplands is a common land-use 

practice in Bangladesh. Often this is characterized by planting trees in the vicinity of shelters 

or between shelters and agricultural land in rural areas. These agroforestry systems provide 

food, timber, NTFPs and fuelwood (Rahman et al. 2014). This type of crop and tree 

combination is also widespread in different forms across the region.  

 

Figure 3. 10: Trees and paddy land – a common agroforestry system (left), and fruit- and tree-

based intensive agroforestry system (right) in Khagrachari. (Ronju Ahammad/Charles Darwin 

University) 

 

In traditional shifting cultivation, farmers usually retain a number of trees or fruit species for 

restoring soil fertility, improving biodiversity and harvesting of foods in successive years. 

However average tree size and numbers have decreased in this shifting cultivation practice to 
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some extent due to short fallow periods and over harvesting. Many studies have identified 

this type of land use as less suitable for enhancing food production in the CHT region. 

Modification of land uses with multi-strata agroforestry system, consisting of a combination 

of trees, fruit plants and crops is an intensive land use for increasing food production and 

restoring soil nutrients.  

 

3.6. Land-use changes in CHT region  

 

The degradation of forest resources puts food production and biodiversity conservation at risk 

in CHT. Overharvesting of forest products during the colonial period, lack of effective 

national forest policy for the region and development practices at local level have triggered 

further deforestation. During the 1960s to the 1980s, population growth and mismatch of 

local development interventions followed by the construction of a large hydroelectricity dam 

further exacerbated land-use changes in CHT. In this section, I discuss key trends and the 

current state of land-use change and their implications for food security and conservation. 

Most findings in the following section are sourced from literature and personal discussions 

with institutional interview respondents during the scoping study.  

 

3.6.1. Agricultural land-use changes  

 

Shifting cultivation is a major agricultural land use for local food production in the region 

although it has undergone changes in terms of fallow period, cropping patterns and 

productivity. Traditionally it was a more extensive land-use type for production and diverse 

annual foods in this forest landscape. Under traditional practice it was sustainable until the 



Chapter- 3 

114 

 

middle of the last century. Traditional people maintained a 10–12 year fallow period for this 

land use that were effective for the enrichment of forest vegetation and essential soil nutrients 

in lands (Table 3.4). Studies have indicated that the land-use system changed through decline 

of fallow period (3–4 years) for rational use of a land (Rahman et al., 2011). Again, farmers 

previously cultivated a much larger number of crop varieties (> 35 different annual crops) in 

their traditional practices with minimal inputs. At present, they only cultivate 3–4 annual 

crops and perennial fruit varieties on this land for subsistence needs and for increasing their 

cash incomes. 
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Table 3. 4: Historical trends of forest and agriculture land-use changes, their causes and effects in Chittagong Hill Tracts. 

Land-use types  Key changes  Underlying causes  Effects on food security and ecosystems  
Agriculture land use until 1970s 
⎯ Shifting cultivation with a 

long fallow period (> 10 

years)  
⎯ Low level of agriculture 

input systems and 

subsistence oriented  
⎯ Much more forest vegetation 
⎯ Diversity of annual crops  

After 1970s and to date 
⎯ Decrease of fallow period in shifting 

cultivation 
⎯ Intensive cultivation of lands with 

agriculture inputs (i.e. fertilizer, water and 

labor) 
⎯ Increased cash crop production (mainly 

horticulture, lower yields of annual crops 

e.g. ginger, turmeric, paddy, tobacco, 

maize etc.) 
⎯ Increased use of plough agriculture for 

cultivation of cash crops 

⎯ Limited land availability 

and accessibility  
⎯ Lower productivity of land  
⎯ Population growth  
⎯ Loss of forest vegetation 

and soil nutrients  
 

Positive: 
⎯ Increased food quantity of few crop 

varieties and cash incomes 
⎯ Limited forest area or land required for 

cultivation  
Negative  
⎯ Less numbers of food crops cultivated  
⎯ Loss of locally available food crops and 

seed sources  
 

Forestland uses until 1960s 
⎯ Intact forests of natural 

origin  
⎯ A good numbers of 

watersheds (annual and 

perennial for major water 

supply to the local 

population) 
 
 
 
 
 

⎯ Fragmentation of natural forests into 

semi-natural or mixed ecosystems 

(bamboo with timber) or large grasslands 
⎯ Man-made intensive plantations of 

commercially important timber plants 

(teak) increased in both government and 

private lands 
⎯ Rubber and different pulp wood species 

increased as raw materials for government 

and private industries  
 

⎯ Excessive logging for 

government revenue 

earning and infrastructural 

development 
⎯ Illegal logging of trees and 

encroachment of forest 

areas 
⎯ Clear felling methods 
⎯ Pressures for increasing 

shifting cultivation areas  
⎯ Increased demand for raw 

materials for industries  

Positive: 
Increased cash incomes in a small number of 

households  
Negative: 
⎯ Increased intensive use of commercial 

plantations, reduced agriculture 

cultivation areas 
⎯ Declines of availability of forest and 

NTFPs can affect the livelihoods of 

subsistence users 
⎯ Loss of watershed affects forest 

ecosystem services (i.e. small fish catch, 

irrigation, daily use of household water, 

climate regulation etc.) 
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Trends in these changes were observed during the scoping study. Cultivation of cash crops, 

fruits and/or monoculture tree plantations has increased in recent decades in CHT. People 

either cultivate a single crop or a mixture of crops (two to three types) and/or fruit trees using 

large quantities of fertilizers and pesticides. The annual crop cover includes spices (turmeric 

and ginger) with rice paddy, cotton, maize, vegetables, beans and seasonal fruits (lemon, 

mango, jackfruit, cashew apple mainly). Compositions of these cash crops vary in terms of 

land type (hills or plains), ownership, land size and access to roads/markets. Evidently people 

cultivate only two to three types of agricultural crop or fruit plants in the traditional shifting 

cultivation system. Monoculture crop cultivation increased on a seasonal basis and was 

dominated by rice paddy, tobacco and seasonal vegetables in the plain lands (Table 3.4). 

 

In the long term, shifting cultivations may not be environmentally and economically 

appropriate in the region (Rasul and Thapa 2006; Bala et al. 2012; Rahman et al. 2011), 

where it is thought modification of shifting agriculture with intensive crop and fruit 

cultivation can reduce soil erosion, sustain production and meet the burgeoning demand for 

food. Different regional (CHTDB) and local government agencies (Department of 

Agriculture Extension) also attempted to replace current agricultural systems with either 

horticulture or rubber-based agroforestry practices at different scales. Recently, NGOs have 

also promoted horticulture-based land uses. However, the trends and effects of intensification 

for enhancing food security and the relationships with conservation of forests are not evident 

or documented.  
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3.6.2. Forest land-use changes  

 

Historically, CHT was designated for forest resources, particularly as a source of timber 

harvesting in Bangladesh (Rasul 2007). But most of the forestlands are barren, covered with 

grass or with scattered trees and bamboo. At present, forest areas cover almost 70% of the 

total lands that are either natural, planted or grasslands with scattered timber trees and 

bamboo in the region. Natural forest only covers approximately 72,000 ha or only 15–20% of 

the total forestlands in CHT. The remaining area is largely secondary forests with mixed 

natural and planted forests (i.e. a mix of naturally regenerating bamboo and planted timber 

species) and monoculture planted forests.  

 

Most of the primary forests declined between 1700 and 1800 in the region, although there is 

no accurate information available on forest cover changes for that period. The limited 

historical information for CHT for the periods of 1960–1980 and 1990–2005 show that 

natural forest cover declined during this time. Data on historical changes in Kassalong and 

Rankhiang, the two major reserves in the region, showed that in 1963, natural forests cover 

was 172,000 ha, which declined to 84,000 ha in 1990 and to 70,000 ha in 2005 (FAO 2015). 

The Chapter 5 provides a detailed analysis of forest gain and loss data for 1989-2003 and 

2003-2014 in CHT region.  

 

Forest cover changes in CHT are due to the conversion of large areas into non-forestlands 

(i.e. agriculture, grassland and scattered tree patches). Tree harvesting and shifting cultivation 

has caused the degradation of the forest landscape in CHT (Islam et al. 2007; Rasul 2007; 

Rahman et al. 2011). A gradual loss of trees either for revenue generation or through illegal 

felling and clearing/burning practice in shifting cultivation has increased the area of non-

forestlands. Encroachment and illegal felling has caused the loss of 21,000 ha of planted 
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forests and valuable trees of natural regeneration origin  in natural forests (e.g. garjan – 

Dipterocarpaceae spp.) are scattered throughout the region (Khan et al. 2012).  

 

Deforestation is still higher in CHT compared to other forested areas of Bangladesh due to 

conversion of forest for other uses. Approximately 90,000 ha of forested land (either natural 

or planted with timber and bamboo forests) have been converted into agriculture lands or 

grasslands (Khan et al. 2012). But a large areas about 700,000 designated as “Unclassed State 

Forests” is present in CHT and which rarely covers any trees (GoB, 2016b). However 

plantations area is increasing so total forest area remains stable or slightly increasingly since 

the 1990s (FAO 2010).  

 

The underlying reasons for deforestation in the region are often related to agriculture systems 

and institutional arrangements. The state forest policy has inadequately addressed local 

realities and ecosystem capacity in the region. They focused on nationalization of forests with 

a focus on logging to feed the wood industries. Intensive plantation programs with 

monoculture species (mainly teak and Gamar [Gmelia arborea]) for commercial clear felling 

caused severe loss of natural vegetation, soil nutrients and biodiversity. The construction of 

the Kaptai Hydroelectricity Dam in the 1960s affected 22,000 ha of forest and agricultural 

areas and displaced local ethnic groups from available cultivable lands.  

 

Higher population growth in the region will cause direct and indirect pressures on forests and 

agriculture land uses for food production. Forest uses may be higher among the ethnic people 

in this region compared to other areas of the country. A range of traditional forest uses exists 

in the region for energy, wild foods, shelter and water. However, the trends in historical 

forest cover change may threaten the whole landscape in terms of declined ecosystem 
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services necessary for local, regional, national and global benefits. The gap in detailed forest 

loss and gain data after 2005 to the present was addressed by the thesis research and is 

provided in Chapter 5. In the Chapter 5, it is also explored and discussed about the drivers of 

forest cover change and especially how these differ at different contexts of forest and land 

ownership in the region.  

 

3.7. A brief summary of conservation practices in CHT 

 

 Historically, forest loss and agriculture land-use changes caused threats to loss of 

biodiversity including plants and animals, soil erosion and degradation of watersheds. The 

region remains a major focus for conservation practice as a way to protect unique  

biodiversity, ensure associated social and environmental benefits and sustain food production. 

Based on the available literature, this following section provides some key conservation 

efforts undertaken to protect and conserve the forest and agriculture systems in the region. 

 

3.7.1. Forest conservation  

 

Forests are an important repository of biodiversity, with the highest concentration of endemic 

species in the country found in CHT (Khan et al. 2012). However, there is no accurate 

estimate of total plant and animal populations currently available in the region. Over 20 

different animals have been gone extinct in the last century or are facing different threats. 

Another 25 plant species are threatened to be extinct in the near future (Khan et al. 2007). 

One of the key reasons of conserving the biodiversity is that many of the plant and animals 

are endemic to the CHT region than in other parts of the country. Many of the plant species 
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have important medicinal uses. At least 69 plant species identified by local ethnic people 

contribute to primary health care (Khan et al. 2012). However, identification of total 

biodiversity and their appropriate conservation efforts is poor at both local and national 

levels.  

 

There are a few significant conservation efforts that the government has taken to date in the 

region. Most of the Forest Department’s initiatives were centered on declaration of reserve 

forests, facilitating plantations and establishment of management boundaries. Three large 

forest reserves (Sanghu-Matamuhuri, Kassalong and Rankhiang) consist of fragmented forest 

patches of natural and planted ecosystems. Two protected areas declared during 1980–1990 

are Pablakhali Wildlife Sanctuary (42,087 ha) and Kaptai National Park (5464 ha) (FAO, 

2015b). However, there has been no systematic assessment of biodiversity in these reserves 

and protected areas.  

 

Plantation programs to restore degraded forest ecosystems was another initiative that the FD 

undertook since 1970s till the early 2000 (Khan et al. 2007). But mono-culture plantation 

with teak and gamar trees in their program however has increased land vulnerability in the 

region. Teak planted areas often have lower undergrowth and few regrowth of natural 

vegetation. Soil erosion is one of the major problems in teak-based tree ecosystems, as it has 

caused degradation of natural watersheds. During the 1980s and 1990s, the CHTDB also 

undertook a fruit- and rubber-based agroforestry programs on 6986 ha of land for settling 

shifting cultivation practices (GoB and FAO 2013). Agroforestry practices for cultivating 

agriculture crops in the first 4–5 years and successively increasing fruit/timber tree covers 

were the goals of these programs. It was considered that limiting the expansion of shifting 

cultivation practice might reduce loss of trees. However, the approach with monoculture 
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plantations has failed to achieve conservation benefits due to loss of biodiversity and 

establish community management (Islam et al. 2007). Though horticulture can be potential 

for economic benefits, remote locations and limited market access constrains their long-term 

success.  

 

Lack of adequate studies on biodiversity has thwarted effective evidence-based conservation 

practices for the region. The decline of natural forests is not well recorded or the government 

has not identified the remaining areas to be conserved. A few small patches of natural forest 

cover (approximately 700–800 ha) locally called “Para Ban” or “village common forest” 

scattered throughout CHT are still sources of valuable plants and watersheds though these 

have not been recognized in national policy and practices (Khan et al. 2012). As part of 

traditional systems, community next to the village common forest owns this and manage 

these natural forest patches (i.e. sizes from 3–260 ha) for maintaining environmental health, 

in particular protecting watersheds. Since 1800, this type of natural forest was designated as 

village forest and this is still unique compared to other areas of the country. 

 

There was no formal or external support undertaken for demarcation of spatial boundary and 

documentation of any changes in biodiversity status of this forest commons. Only recently 

has this type of forest common received formal recognition and some NGOs have identified 

their spatial distribution and biodiversity. Community forests are now available in 112 

patches across CHT. The village headmen that control the mauza maintain oral or written 

rules about activities (dos and don’ts) within these forests. The Arannayk Foundation (a 

national organization) has supported the community to effectively manage the forest and 

watersheds in a few areas and established a local management committee for monitoring and 
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stopping any illegal felling, hunting, clearing and fire activities within the forest and nearby 

watersheds. 

 

3.7.2. Conservation in agriculture systems  

 

Conservation of soil and sustainable food production are twin development issues in CHT. 

Food productivity in shifting cultivation systems has declined due to soil erosion and 

associated reduction in essential soil nutrients (Islam et al. 2007). Although the traditional 

way of shifting cultivation was a sustainable land use, but modification of the practice has 

also been blamed for increasing soil erosion. Until the 1980s there were also not sufficient 

programs for the improvement of these farming systems. In a few cases, the Department of 

Agriculture Extension and the CHTDB undertook experimental agroforestry and horticulture 

practices to conserve soil nutrients and improve farming in fragile hill slopes. Agroforestry 

systems comprise a modification of shifting cultivation into a combination of multistoried 

vegetation (crops, fruit and timber). In this type of practice, land remains covered with 

vegetation and soil erosion is reduced.  

 

Improvement of existing agriculture systems gained momentum due to pressures of a large 

population on the limited lands to increase food production in the region. Bulk studies on 

CHT largely indicated that short-rotation in shifting cultivation for annual cropping has 

negative effects on ultimate food production capacity of the lands (Miah and Islam, 2007, 

Rasul, 2009, Rahman et al., 2014). By contrast, fruit tree based systems benefit soil  

conservation, forest restoration and food security enhancement. But switching into 

sustainable agriculture systems is still difficult due to existing demands for annual foods over 

the required long-term investments, time and constraints in tenure access.  
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3.8. Summary 

 

This Chapter provided background information of the forests and livelihood relationships in 

Bangladesh with particular reference to the CHT region. It explains social-cultural and 

institutional contexts, forest and land uses related to rural livelihoods, the key changes in 

forest and agriculture land uses.    

 

Forest are an important contributor to support the livelihoods of local ethnic communities as 

well as maintain economic activities of CHT region. However, sustainable forest uses are a 

key challenge due to severe deforestation and land use changes that threatens any forms of 

ecosystem service benefits. At present forests and trees cover one-third of the total land in the 

CHT which are largely government-owned (BFD, 2017a) while the land use rights of local 

communities in forest and agriculture are not properly addressed in national policies and 

legislations (Khan et al., 2012). This is eventually a key challenge in sustainable forest 

management of the region for enhancing accessibility to forests of local communities. At 

present, a limited number of local people have access to lands with secure title for private 

forest or tree covered lands and agricultural uses. As result the growth of private planted 

forest has not improved the livelihoods of local communities and only contributed to a 

limited number of direct ecosystem services such as the provision of timber and fuel wood to 

households with secured ownership context. 

 

Rural people’s livelihoods in the CHT are dependent largely on  forest and agriculture land 

uses in CHT region. But land use change is a growing concern due to its association with 

forest loss and associated benefits for the region. Forest product collection of local 

communities for their day to day uses or land uses for swidden farming, undefined land 
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ownership and ineffective policy remain the major drivers of forest loss. Land used for 

agriculture by  swidden farming has been reported to be unsustainable for food production, 

income and beneficial for overall sustainability of forest resources in the region. In the last 

few decades, there has been a growing focus on replacing swidden farming land uses with 

cash crops, and tree based land uses with timber and fruits. But the effective transition from 

swidden farming land uses to socially and environmentally feasible land use system remains 

unclear due to land ownership, access to markets and policy. The transition from swidden 

farming to tree covered land uses may have different livelihoods outcomes on  food and 

household income. In particular forest and tree benefits relative to other land uses may be 

different due to different social and economic contexts across the region.  Limited ownership 

rights on farming lands thwart the community willingness to retain trees on their lands or 

fallow management for secondary forests. It has negative implications on conserving the 

natural forests in region. 

 

Conservation of soil and sustainable food production are twin development issues in CHT. 

Food productivity in shifting cultivation systems has declined due to soil erosion and 

associated reduction in essential soil nutrients (Islam et al. 2007). Conversely shifting 

cultivation has also been blamed for increasing soil erosion and unsustainable land uses. Until 

the 1980s there were also not sufficient programs for the improvement of these farming 

systems. In a few cases, the Department of Agriculture Extension and the CHTDB undertook 

experimental agroforestry and horticulture practices to conserve soil nutrients and improve 

farming in fragile hill slopes. Agroforestry systems comprise a modification of shifting 

cultivation into a combination of multistoried vegetation (crops, fruit and timber). In this type 

of practice, land remains covered with vegetation and soil erosion is reduced.  
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Improvement of existing agriculture systems gained momentum due to pressures of a large 

population on the limited lands to increase food production in the region. Bulk studies on 

CHT largely indicated that short-rotation in shifting cultivation for annual cropping has 

negative effects on ultimate food production capacity of the lands (Miah and Islam, 2007, 

Rasul, 2009, Rahman et al., 2014). By contrast, they emphasized fruit/tree-based systems to 

be beneficial for conservation of soils, restoration of forests and enhancing food security. But 

switching into sustainable agriculture systems is still difficult due to existing demands for 

annual foods over the required long-term investments, time and constraints in tenure access. 
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4.1. Abstract 

 

This study examines the relative benefits (provisioning) and importance (regulating and 

cultural) of forest ecosystem services to households in the Chittagong Hill Tracts (CHT) 

region of Bangladesh. Our results from 300 household interviews in three rural locations 

stratified by wealth shows that wealth levels of the respondents play a key role in explaining 

variations in the perceptions and use of forest ecosystem services. Considering the direct 

benefits, the importance of provisioning ecosystem services (i.e. fuel wood, food, timber, 

bamboo, thatch grass and fodder) varies according to their relative use (i.e. subsistence and 

cash income) among households of different wealth groups. No significant difference was 

found in perceptions of indirect benefits of forest ecosystem services of water purification, 

regulating air quality, crop pollination, soil fertility, aesthetic and spiritual services. But the 

higher wealth groups perceived soil protection, soil fertility, pest and disease control as 

important for crop production as they have large landholdings for agricultural uses and tree 

cover. This study suggests local wealth conditions of the rural households characterise the 

demand of the use and perceived importance of forest ecosystem services. Differences in 

levels of wealth and ecosystem service provision imply careful consideration of social and 

economic factors in decision-making and making appropriate interventions for forest and tree 

management. The ecosystem services approach appears to be useful in capturing the broader 

diversity of benefits of forests and trees (i.e. material and non-material) as well as in 

supporting their integrated management at the landscape scale.  

 

Key words: forest and trees; ecosystem services; wealth categories; household income; 

landscape management  
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4.2. Introduction 

 

There is increasing recognition of the roles of forests for global social, economic and 

ecological benefits (FAO, 2016). Forests provide nutritious food supporting dietary diversity 

(Sunderland et al., 2013), fuel wood, medicines, income and employment for millions of rural 

people which support livelihoods and  food security in the least developed countries (HLPE, 

2017). In addition, forests and trees provide indirect benefits that support food production and 

provide environmental benefits by regulating air and water, facilitate crop pollination, enrich 

soil and reduce erosion (Foli et al., 2014, Reed et al., 2017). These direct and indirect benefits 

that people obtain from ecosystems are termed “ecosystem services” (MA, 2005b). The 

knowledge of the direct and indirect benefits of forest-based ecosystem services is important 

in understanding the unique and important role of forests in supporting various aspects of 

rural livelihood strategies and outcomes, and to inform improved management regimes 

(Hartter, 2010, Kalaba, 2014, Muhamad et al., 2014, Asah et al., 2014, Lakerveld et al., 2015, 

Mensah et al., 2017, Meijaard et al., 2013). 

 

Several studies have examined the direct benefits of forests in terms of their substantial 

economic contributions to rural livelihoods (Belcher et al., 2015, Hogarth et al., 2013). 

Forest-based income studies have been used to identify household dependency on forests and 

its contributions to poverty reduction in rural contexts (Belcher et al., 2015, Angelsen et al., 

2014, Hogarth et al., 2013). However, a more detailed understanding of the complex socio-

economic characteristics of rural households (Rakodi, 1999) is required to fully understand 

how forest-based ecosystem services support livelihoods across forest landscapes (Hartter, 

2010, Meijaard et al., 2013). In particular, wealth characteristics are vital in understanding 

variation in the use and relative importance of forest ecosystem services at the household 
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level (Byron and Arnold, 1999, Kamanga et al., 2009, Lakerveld et al., 2015, Mensah et al., 

2017, Kalaba et al., 2013a, Kalaba et al., 2013b).  

 

Reed et al. (2017) reported that an in-depth understanding of forest-based contributions to 

supporting food production remains limited and those that do exist are not focused on the 

broader landscape scale. While the incorporation of social dimensions in assessments of 

ecosystem service provision is increasing (Martin-Lopez et al., 2012), this is largely lacking 

in assessments of the contribution and value of forest landscapes to human well-being (Fritz-

Vietta, 2016) . There remains a need for comprehensive knowledge of people’s uses and 

perceptions of forest-based ecosystem services (Hartter, 2010, Meijaard et al., 2013). In 

particular, the essential indirect ecosystem services such as soil fertility, crop pollination, pest 

control and water supply which support agricultural-based food production and dependence 

on management practices of the forest and other tree-based systems (Tadesse et al., 2014b, 

HLPE, 2017, FAO, 2016).  

 

Local people’s perceptions of ecosystem services is crucial especially for assessing the socio-

cultural dimension of ecosystem services (Sodhi et al., 2010) and ensuring the behavioural 

compliance with management and policies (Asah et al., 2014). Though direct benefits (i.e. 

provisioning services) are often positioned within the context of economic valuation, the 

indirect benefits of forests and trees in the landscape often depend on a biophysical 

assessment rather than examining how local people appreciate these ecosystem services and 

perceive their importance in the management of their broader landscape. As a result, indirect 

benefits (i.e. regulating and cultural services) assessments are largely lacking social 

integration (Plieninger et al., 2013b). There are also limited examples of studies which 

explain the relationship between ecosystem services and overall human well-being (Fritz-
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Vietta, 2016). However in forest landscapes, perceptions of the end users of ecosystem 

services differ which can cause misunderstanding or conflicts and in turn lead to misguided 

actions for sustainable management of trees in the landscape (Sheil and Wunder, 2002). To 

achieve a balance between the immediate livelihood demands of different socio-economic 

groups and long-term benefits of forests (Kamanga et al., 2009), it is important to understand 

the various perceptions of local people in different wealth categories (Lakerveld et al., 2015). 

 

Several studies highlight the historical importance of forest resources in the Chittagong Hill 

Tracts (CHT) region of Bangladesh primarily as a source of timber harvesting to the national 

economy until the end of the last century (Rasul, 2009, Thapa and Rasul, 2006). Forest 

resources contribute to the livelihoods of millions of traditional ethnic people for wild food, 

fuel wood, fodder, construction materials and primary health care (Misbahuzzaman and 

Smith-Hall, 2015, Jannat et al., 2018, Kar and Jacobson, 2012). Drawing on the economic 

contributions of forests, these studies provide evidence of household economies largely 

dependent on a wide range of forest products. However, these studies have not focused on the 

broader suite of ecosystem services. There is also little known about the importance of the 

variations of forest uses across wealth categories or their perceptions towards the indirect 

benefits of tree management. Given this context, this study aims to examine the relative 

importance of forest ecosystem services in rural households in the CHT region of 

Bangladesh. This paper has two objectives. Firstly, we assess the actual uses of forest 

ecosystem services that provide direct benefits to rural households across wealth groups. To 

understand the direct benefits, we focus on the uses of provisioning ecosystem services for 

household consumption and cash. Secondly, we explore the indirect benefits of forest 

ecosystem services as perceived by rural households. To achieve these objectives, we 

addressed two questions:  i) what are the relative uses (i.e. consumption and cash uses) of 
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forest ecosystem services across wealth categories of the households, and ii) how do people 

perceive indirect benefits of forests and trees. Drawing on these findings, the paper concludes 

with a summary of the implications for forest management and policy.  

 

Throughout this paper, forest refers to a land with the area (0.5 ha), the tree height (5 m) and 

the canopy cover (10 percent) and it includes natural, planted and secondary forests (FAO, 

2010b). We focus on ecosystem services that forests and trees provided for direct benefits as 

provisioning ecosystem services (such as food, fuel wood, fodder, timber and bamboo raw 

materials for construction) that the households used directly (MA, 2005b). Indirect benefits 

include regulating (such as air quality, water purification, soil protection, soil fertility, crop 

pollination and pest control) and cultural (such as aesthetic and spiritual) services that rural 

households perceive as important contributions of forest and trees to their livelihoods (Ninan 

and Inoue, 2013).  

 

4.3. Research design and methods  

 

4.3.1. Study site description  

 

Bangladesh has 2.52 million ha of tropical forest ecosystems, amounting to 10% of its total 

land area (BFD, 2017a). More than two-thirds of the population live in rural areas and are 

directly and indirectly dependent on forests (BFD, 2017b). Several studies have reported on 

the important contributions of forests in rural livelihoods coastal areas and upland 

communities in Bangladesh (Rahman et al., 2014, Abdullah et al., 2016, Miah et al., 2012). 

Despite the linkages between rural livelihoods with forest use (Miah et al., 2014), 

deforestation remains a major threat to the protection of biodiversity and associated 
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ecosystem goods and services in the south-eastern CHT region in particular (Ahammad and 

Stacey, 2016).      

 

CHT comprise 10 percent of the country’s total area, but constitute almost 43% of total 

tropical forest areas in Bangladesh (BFD, 2017a). Forests cover almost 70% of the total land 

area in the region that are either natural, planted or grasslands with scattered timber trees and 

bamboo (Khan et al. 2012). Natural forest covers approximately 72,000 ha or 15%–20% of 

the total forestlands and comprise evergreen species mainly Dipterocarpus spp., Swintonia 

floribunda, Anisoptera scaphula, Ficus auriculata, Aphanamixis polystachya, Alphonsea 

ventricosa and numerous scattered bamboo species (Rashid et al., 2017). The remaining area 

is largely comprised of secondary forest, with mixed natural and planted trees (i.e. a mix of 

naturally regenerating bamboo and planted timber species such as Tectona grandis and 

Gmelina arborea (Khan et al., 2012).   

 

During the last half of the 19th century until the end of 20th century, the CHT experienced a 

major decline in forest cover, with profound impacts on local and regional ecosystems (Islam 

et al., 2007, Ahammad et al., 2019). The natural forest of the region, including hill forests, 

declined from 128,630 ha in 1990 to 102,860 ha in 2000, 92,910 ha in 2005 (FAO, 2015b) to 

85,500 ha in 2014 (Reddy et al., 2016).  Forest clearing through shifting cultivation, 

monoculture plantations and illegal felling contributed to major land degradation (Khan et al., 

2007), lower soil fertility and overall threats to ecosystem service provision (Rasul, 2009, 

Gafur et al., 2003).  
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4.3.2. Methods of data collection and analysis  

 

Data on the direct (i.e. provisioning) and indirect benefits (i.e. regulating and cultural 

ecosystem services) of forests to rural livelihoods were collected through household surveys 

and wealth ranking exercises. Households and participants were randomly selected in 12 

villages in three locations/sites of the sub-districts Belaichari, Rowangchari and Bandarban in 

CHT (see Figure 4.1). The villages were selected after consultation and discussion with local 

government and NGO officials and local elected union chairman/members in the region 

following an introduction to the aims of the research (Table 4.1). The surveyed villages were 

selected from locations following certain criteria (i.e. low-high level of population density, 

agricultural modification from subsistence to cash crop, proximity to forests, distance to 

market and town) as followed in other studies (Sunderland et al., 2017) to construct a 

landscape scale assessment of forest cover change. The region comprises 12 different ethnic 

groups, but the selected villages only represent five of these groups. Thus, it was not possible 

to draw any representative sample for all ethnic groups in the study.  Information on their 

wealth characterisation and basic household information is provided in Appendices 1 and 2 

respectively. 
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Figure 4. 1: Three study sites/village locations (i.e. site 1, site 2 and site 3 indicated by 1, 2 

and 3) of the households surveyed in Chittagong Hill Tracts region of Bangladesh. Map 

prepared for forest gain and loss (2000-2017) in CHT region following Hansen et al. (2013) 

on global forest cover mapping.  
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In each village, about 64 percent of the households (of the total 475 households) were 

surveyed, representing 50 percent of the total population. The households were selected 

through stratified random sampling and were subsequently further stratified based on the 

wealth status within their villages followed by a random sampling from each wealth group. A 

total of 214 - 300 households were surveyed with a structured questionnaire administered 

with the household heads (90% male and 10% female). The data collection in household 

surveys spanned a period of just under one year from May 2015 to April 2016 (Ahammad 

and Stacey, 2016).   

 

Table 4. 1: Main characteristics of the studied villages in three locations of Chittagong Hill 

Tracts region (Ahammad and Stacey, 2016). 

 

Characteristics Location of the villages 

Site 1 Site 2 Site 3 

Population density  

(nos. of people per sq. 

km.) 

38 62  176 

Settlement years of 

villages  

25-30 30-50 >50 

Ethnicity  Tanchangya, Marma and 

Pangkhua 

Tanchangya, Marma, 

Bawm and Chakma 

Marma, Chakma 

Main economic activities  Subsistence agriculture 

(shifting cultivation), 

collection of forest 

products and day labour 

Mixed farming (subsistence 

and cash), forest product 

harvesting and trade, fruit-

tree gardening, day labour 

and employment  

 

Cash farming, day 

labour, forest trade, 

employment, small 

business, land rent  

 

Forest types  

(ecological)  

Secondary forests 

(tropical evergreen and 

semi-evergreen); 

Plantation  

Mixture of forest types: 

mostly secondary forests 

with small natural forest, 

Mostly industrial 

and private 

plantation 
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Characteristics Location of the villages 

Site 1 Site 2 Site 3 

industrial and private 

plantation  

Forest management  State owned forest reserve  State and private 

plantations and community 

owned forest reserve   

State and private 

plantations  

Land tenure rights State  State, private and 

community 

State and private  

Distance to natural forests 

(km) from the villages  

<0.5   0.5-5  >5  

Distance to sub-

district/district market 

(km/time) 

80 km/2-3 hours travel by 

boat  

45 km/0.5-1 hour by 

motorbike 

5 km/30 minutes by 

motorbike 

 

 

The participants in the studied villages are mainly farmers and are also involved with the 

forest product collection. Agriculture is largely dominated by rice as a staple crop for 

household consumption. Banana, ginger and turmeric are cultivated primarily for sale. 

Farmers with larger plots also manage woodlots with timber and fruit trees. The collection of 

forest products from state and community owned reserves is officially illegal, particularly for 

timber, while the harvesting of fuel wood, bamboo, wild foods, thatch grass and broom grass 

are permitted for personal consumption. Both agriculture and forest sectors also provide wage 

income sources associated with seasonal farming and timber harvesting activities. A small 

number of people in the villages engage in business activities through small shops or formal 

employment.  
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4.3.2.1. Wealth ranking exercise  

 

Before commencing the survey, a wealth ranking exercise was conducted in each village to 

classify the households into different socio-economic groups (Table 4.2) based on locally 

relevant indicators (Sunderland et al., 2017). A wealth ranking exercise is a participatory 

rural appraisal tool and increasingly applied by government, academics and donor agencies 

for reaching the poor to improve their livelihoods and conservation efforts (Narayanasamy, 

2009). The indicators related to ownership or access to tangible assets or resources that 

constitute relative wealth and vary from one household and one village to another. While 

household income is commonly used to categorise wealth groups when measuring rural 

poverty and forest contributions, this is problematic due to issues of seasonality and the 

difficulty in assigning a monetary value in a predominantly subsistence-based economy 

(Martin and Lorenzen, 2016, Rayamajhi et al., 2012).  

 

In this study, the exercise was conducted with 5-6 knowledgeable persons, or key informants 

(i.e. headman and elderly people, including female representatives, from each village) in each 

of the 12 villages. During the exercise, the participants were asked about the indicators of 

wealth in their community (Vyas and Kumaranayake, 2006). The size of land ownership, 

numbers of livestock, schooling years of the household head, income sources and food 

sufficiency were identified as the important wealth indicators. Based on these indicators, the 

participants then categorised the households of each village into “low”, “middle” and “high” 

wealth groups (Table 4.2). The sample households for survey were randomly drawn from the 

three wealth groups, ensuring proportional representation of the wealth groups within each 

village.  
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Table 4. 2: Indicators used in wealth ranking exercise at the 12 villages  

 

Indicator High Middle  Low  

Land size  More than 2 ha and 

owned private woodlot   

Less than 2 ha with or 

without private woodlot  

Landless or own less 

than 0.5 ha 

Income 

sources 

Small business including 

timber trade, 

employment, small 

business, agriculture  

Agriculture farming and 

day labour  

Completely rely on day 

labour 

Annual food 

stocks 

No food shortage at all 7-8 months  2-4 months  

Livestock More than 1 cows and 

pigs including 

chicken/ducks (nos. 15-

16)  

Either cows or pig and 

chicken/ducks (nos. less 

than 10) 

With or without cows 

and chicken/duck 

Education Mostly literate in the 

family 

The head of the household 

is literate  

Illiterate  

 

4.3.2.2. Household surveys  

 

Household interviews included a set of structured questions related the basic characteristics 

of the respondents such as completed education, main economic activities, land area owned, 

annual food security and numbers of livestock. The six research assistants trained by the lead 

author to interview the respondents. Regarding the direct benefits, we asked the 300 

respondents (Table 4.3) “which provisioning ecosystem services (products) his/her family 

collected and used (mainly subsistence or cash) from the forest in the surrounding 
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landscape”, as applied in other studies (Kalaba et al., 2013a). We developed a list of forest 

and tree based direct benefits in the questionnaire relevant to CHT region. The list was 

developed through reviewing existing literature on the region (Misbahuzzaman and Smith-

Hall, 2015, Kar and Jacobson, 2012) and from the community discussions during a scoping 

survey (Ahammad and Stacey, 2016). A twelve-month recall period was employed in 

gathering information on the use of provisioning ecosystem services in the households to 

respond to difficulties in accessing the villages during the rainy season (July-September), 

limited availability of the respondents due to participation in farming and political unrest in 

the region.  

 

Table 4. 3: Numbers of households surveyed for data collection (2015-2016). 

 Villages 

surveyed 

(nos.) 

Interviewed for direct 

benefits (nos. of 

households)  

Interviewed for indirect 

benefits (nos. of households) 

Data collected 12 300  214  

Final data 

analysis 

12 289 214 

 

To collect data on the perception of indirect benefits of forest and trees for supporting their 

livelihoods, we interviewed 214 persons from different wealth groups of the 300 households 

surveyed (Table 4.3). Following the first survey on provisioning ecosystem services, 214 

persons from households showed willingness to participate in  the consecutive interview on 

the perceived importance of forest ecosystem services. Regarding the indirect benefits, we 

asked respondents about their perceptions of the benefits of forests and trees that they 

experience in their landscape (Martin-Lopez et al., 2012). During the interview, the 

respondents were provided a list of the indirect benefits of forest ecosystem services with 

accompanying relevant and illustrative photographs. We asked the respondents “what indirect 
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benefits of forests and trees does he/she identify as important from the list of ecosystem 

services?” The answers on indirect ecosystem services were limited to “yes” or “no”. 

Throughout the field process, we did not use the term “ecosystem service”, but it guided us to 

classify the responses on the relative uses and importance of the ecosystem service categories 

for the results and discussion. We explained the ecosystem services as direct and indirect 

benefits of forests and trees that the local communities selected to be easier in understanding. 

The interview questionnaires were prepared in local languages (i.e. Chakma, Marma, Bawm, 

and Tanchangya) and administered with households by trained enumerators who were 

familiar with the region.  

 

4.3.3. Data analysis  

 

Due to incomplete information collected for some households, we cleaned data for 289 out of 

300 households surveyed for final analysis. Initially data collected on households was 

classified according to the wealth groups and analysed for their relative difference according 

to six characteristics (i.e. schooling years of household head, land owned, numbers of 

livestock, income sources and annual food sufficiency) of the households. This was followed 

by analysis of their use of provisioning ecosystem services (i.e. direct benefits) and perceived 

importance of indirect contributions.  

 

In Table 4.4, the preliminary calculation showed that overall the low-wealth groups made up 

the highest percentage (68%) than middle (20%) and high (12%) of the surveyed households. 

In all indicators, the low wealth households had lower levels of schooling, land ownership, 

ownership of livestock, income sources and food security than middle and high households. 

The average schooling years of the low-wealth households (3.85 years) was lower than the 
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middle wealth (4.39 years) and high wealth (5.09 years). The higher wealth households 

owned more lands more than double the lands of the middle and low-wealth households. The 

high proportions of households in the low wealth category (54%) faced annual food shortage 

compared to the middle (36%) and high (23%). 

 

Table 4.4:  

Table 4. 4: Main characteristics of the households surveyed across different wealth groups. 

Asterisk (*) indicates the significant difference between the three wealth groups for 

household characteristics based on Kruskal-Wallis test.  

 

Main characteristics of the sample 

households  

Total sample 

(n=289) 

Low 

(n=195) 

Middle 

(n=59) 

High 

(n=35) 

Schooling years of household head 4.11  3.85 4.39 5.09 

Size of land owned* (ha/household) 1.97  1.05 2.83 5.70 

Numbers of livestock* (Tropical 

Livestock Unit) 

0.96 0.8 1.2 1.3 

Numbers of income sources*  2 1.9 2.3 2.2 

Food shortage* (% households)  46 54  36 23 

 

Data were also obtained from the surveyed households on the use of different provisioning 

ecosystem services. Firstly, we calculated the proportions of households who collected and 

used any of these provisioning services to draw the common uses. Secondly, the services 

were categorised according to their subsistence and cash uses and the total percentage of the 

sample households was calculated. Thirdly, the percentage of the sample households under 

each wealth group who used the provisioning services were calculated for subsistence and 

cash uses. Finally, for the perceived indirect benefits (regulating and cultural services), the 

“yes” or “no” responses given in were counted under three wealth groups of the respondents. 
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The proportions of the respondents who perceived the indirect benefits of forests and trees as 

important (i.e. yes) were calculated.  

 

The main statistical analysis in the study used frequency analysis and descriptive statistics. 

Statistical Package for the Social Sciences (SPSS) 23 was used for all statistical analyses. To 

compare the household characteristics of the three wealth groups a Kruskal-Wallis (non-

parametric) test was conducted (Table 4). To elucidate the significant association of forest 

uses and perceived indirect benefits with the wealth categories, we conducted Chi-square test 

for independence (significance level at α= 0.05). A Z-test was then used to draw the 

comparison between the proportions of the households in different wealth groups .  

 

4.4. Results 

 

4.4.1. Subsistence uses of provisioning ecosystem services across wealth groups 

 

The types of forest-based provisioning ecosystem services used for subsistence purposes at 

the surveyed households are shown in Figure 4.2. The most common uses of services at 

households were fuel wood (92%) and foods (84%), followed by bamboo products (64%), 

fodder (52%) and timber (45%). Among the traditional and wild food plants used in 

households were mainly vegetables (86%), wild fruits (42%), mushrooms (37%) and bamboo 

shoots (53%) (Figure 4.3).  Animal products consumed by households were mainly fish and 

crab (84%) and wild animals (27%) harvested or hunted in the forest (Figure. 4.3). More than 

a quarter of households also collected roof thatch grass (33%) and broom grass (30%) from 

the forest (Figure 4.2). 
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Figure 4. 2: Proportions of households (percentage) who used direct forest provisioning 

services for subsistence and cash income purposes (A: overall households, B: low, C: middle, 

D: high wealth categories). Asterisk (*) indicates significant differences (α=0.05) between 

wealth groups for provisioning services. 

 

The results showed an association between the provisioning services (i.e. fuel wood, food, 

timber, roof thatch and fodder) and the household wealth categories.  A higher proportion of 

low wealth households collect fuel wood compared to the high wealth households (fuel 

wood: Z= 3.7;p<0.05 and food: Z= 2.6; p<0.05). There was no association found among 

wealth levels for particular forest-sourced foods except vegetables used by lower (88%) and 
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middle (85%) households for home consumption (Figure 4.3). A significant difference was 

observed as more low households used vegetables for their consumption than high wealth 

group (Z=2.6; p<0.05). Roof thatch grass (Imperata spp.), a low-cost and common house 

building material was collected for constructing fences and roofs in CHT. While the use of 

roof thatch grass was significantly higher within the low wealth household group than middle 

and high household groups (Z=2.1; p<0.05 and Z=3.2; p<0.05). Broom grass (Thysanolaena 

maximais) was collected as its flowers are used for making soft brooms.   

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4. 3: Proportions of households (percentage) in three wealth groups (A: low, B: middle 

and C: high) who used direct forest provisioning ecosystem services for different foods. 

Asterisk (*) indicates significant difference (α=0.05) among the wealth groups for forest 

sourced foods used.  
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Bamboo is an important provisioning service and is used by 64% of all the surveyed 

households for traditional house construction and making crop storage baskets. There was no 

significant difference among the household wealth groups for bamboo use as it was a 

common necessity in the region. On the other hand, nearly half of the households (45%) used 

timber in their house constructions. But a significant relationship was found between timber 

use and wealth categories. Notably more households of high and middle wealth used forests 

for timber than the low wealth households (i.e. Z=6.7; p<0.05 and Z=4.3; p<0.05). Again, a 

significant difference was found that the high wealth households used more timber than 

middle groups (Z=3.0; p<0.05). On the other hand, forests are an important source of fodder 

for livestock used by 52% of the households. A significant proportion of the middle and high 

wealth households used fodder than the low wealth households (Z=4.2; p<0.05 and Z=6; 

p<0.05).  

 

4.4.2. Use of provisioning ecosystem services for cash  

 

The types of forest provisioning services used by households for cash income is presented in 

Figure 4. 2. Overall households used bamboo, timber, different foods (i.e. vegetables, 

fish/crabs and mushroom), fuel wood and broom grass for cash in the study locations. 

Bamboo and timber were the most common products used by the households (35% and 27% 

respectively) followed by fuel wood (16.6%), broom grass (14.9%) and food (15%). The only 

significant difference found was more high wealth households using bamboo than the middle 

and low wealth household groups (Z=2; p<0.05) for selling as raw or processed products.  

 

A larger number of households of the high (63%) and middle (41%) wealth groups used 

timber for cash income than the low-level (17%) (Figure 4. 2). Overall high wealth household 
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was significantly higher than middle and low wealth household, the use of timber was 

(Z=2.1; p<0.05 and Z=5.9; p<0.05). The results also showed that use of forest foods, fuel 

wood and broom grass for cash was significantly associated with the wealth of the 

households. A larger proportion of low wealth households used fuel wood for cash income 

than middle (Z=2.2; p<0.05) and high (Z=2. 1; p<0.05) wealth households. Relatively more 

low wealth households also used forest-sourced food than high wealth households for cash 

income which was significant for vegetable (Z=2.2; p<0.05) only. Less than 10% of the 

surveyed households used forest sourced foods for cash income except vegetable (up to 20% 

households) (Figure 4.3). A significant difference was also found for broom grass with low 

wealth households using more than middle (Z=2.8; p<0.05) and high (Z=2.9; p<0.05) wealth 

households. 

 

Our study further revealed that the surveyed households have more dependency on forest 

provisioning services for subsistence uses than cash income. Almost 50% surveyed 

households used provisioning services from forests for subsistence while less than 40% 

percent used services for cash (Figure 4.2).  More proportions of households from low- and 

middle-wealth categories used forest provisioning ecosystem services for both subsistence 

and cash income.  Bamboo is the most common product used for both subsistence and cash 

income followed by timber construction materials (Figure 4.2).  
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4.4.3. Perceived indirect benefits of forest ecosystem services 

 

Figure 4.4 shows the proportions of the household respondents who perceived indirect 

benefits of forest ecosystem services across the three wealth groups. Overall the respondents 

perceived six indirect benefits of maintaining forests and trees as important for regulating (air 

quality, water purification, crop pollination, soil protection, soil fertility, pest and disease 

control) and cultural (aesthetic and spiritual) services in their landscape. The highest 

proportion of the respondents identified fresh water purification (73.4%) followed by 

regulating air quality (54.7%), soil protection (53.7%), soil fertility (42.5%), pest and disease 

control (42.1%), crop pollination (37.9%), aesthetic (36%) and spiritual (29%) as important 

indirect benefits.  

 

Respondents from the three wealth groups had different perceptions of particular ecosystem 

service provisions. A higher proportion of the respondents in the lower wealth category 

(79%) acknowledged water benefits of forests more than other groups (high: 67% and 

middle: 66%). However more respondents from the high and middle wealth respondents 

appreciated indirect ecosystem services of forests and trees such as soil protection, soil 

fertility, crop pollination, pest and disease control and aesthetic. The proportions of high and 

middle wealth households perceived the importance of forests and trees for soil protection 

(high: Z=3; p<0.05 and middle: Z=2.3; p<0.05) and pest control (high: Z=3; p<0.05 and 

middle: Z= 2.6; p<0.05) was significantly higher than low-wealth groups.  
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Figure 4. 4: Proportions of household respondents (percentage) of different wealth categories 

perceived indirect benefits of forest ecosystem services. Asterisk (*) indicates significant 

difference (α=0.05) between wealth groups in their perceptions on forest  ecosystem services.  
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4.5. Discussion 

 

4.5.1. Subsistence use of provisioning ecosystem service across wealth groups  

 

Forest based provisioning ecosystem services are more important for rural households for 

subsistence uses than economic benefits in the CHT region. The range of provisioning 

ecosystem services (i.e. fuel wood, food, timber, bamboo, broom grass, thatch grass) 

identified in this study was also mentioned as important for subsistence uses in previous 

research undertaken in the region by Misbahuzzaman and Smith-Hall (2015), Kar and 

Jacobson (2012) and, Miah et al. (2014) . The most common subsistence use of provisioning 

ecosystem services was fuel wood irrespective of household wealth. Fuel wood is a necessity 

as it is the primary energy source in the landscape. The findings of this study are similar to 

the findings of Angelsen et al. (2014) which revealed higher levels of subsistence use of 

forests among the poor across 24 developing countries in the tropics and sub-tropical regions 

of Latin America, Asia, and Sub-Saharan Africa. Kalaba et al. (2013a) showed the 

association of household wealth conditions with the level of subsistence uses in Uganda. It 

was evident that the lower wealth households have higher reliance than their counterparts 

(middle and higher) on subsistence uses of the fuel wood, food, roof thatch and broom grass 

in CHT. 

 

A wide range of forest and tree sourced foods provide the dietary options to the surveyed 

households in CHT. The consumption of vegetables, fish/crabs and bamboo shoots across the 

households are critical sources of nutritional diversity. Miah et al. (2012) mentioned the use 

of forest sourced foods in the livelihoods of rural households in CHT. Rowland et al. (2016) 

in a pantropical assessment, showed that rural forest ecosystems provide micronutrient-
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enriched wild foods for household consumption and secure food in different seasons. 

Although neither of the research findings have  explained the variations in the roles of forest-

sourced foods in the households from different wealth conditions. In the CHT region we 

found that the roles of forest foods are slightly more important among the low-and middle-

wealth to cope with food shortage and secure nutritional needs. The low-wealth households 

have low land holdings for farming and higher food shortages thus gathering wild foods 

remains a key alternative source for them to maintain their livelihoods in lean seasons of a 

year.  

 

4.5.2. Importance of provisioning ecosystem services for cash income 

 

In CHT, the types of forest provisioning services used for cash income was found to be 

different at the household scale based on their wealth conditions. The lower wealth 

households used a wide range of provisioning services for cash income in the landscape. The 

most important forest provisioning services that the low wealth households used for cash 

were fuel wood, foods and broom grass. These were used less for cash income in high and 

middle wealth groups indicates their low-level of reliance on these resources. The collection 

of forest-sourced foods and broom grass often requires long travel times, but these resources 

are essential income sources for low households. Contrary to the research finding of 

Misbahuzzaman and Smith-Hall (2015) and Kar and Jacobson (2012) that reported that poor 

households had more income dependency on bamboo, no significant difference was found 

among the households of different wealth for bamboo use. In fact, lower wealth households 

used more bamboo for both their own house building or in preparing raw materials for 

construction and trade. More cash income generated from bamboo products in the high 



Chapter- 4 

151 

 

wealth households suggests the effects of secure ownership of land and planted tree areas on 

access to provisioning services.  

 

More households from the middle and high wealth category used forest ecosystem services 

for cash income than lower wealth households. For instance, timber used for construction raw 

materials was the most important provisioning ecosystem service and largely used by the 

high wealth households for both subsistence and cash income. This finding is similar to the 

finding of  Misbahuzzaman and Smith-Hall (2015) who showed households with higher 

wealth earned more income from timber and poles used for construction than lower wealth 

households. Taking account of the wealth conditions, land ownership mainly influenced the 

access of households to provisioning services. Our finding was similar to  Kalaba et al. 

(2013a) and McElwee (2008) who mentioned wealth characteristics, such as  land ownership 

influenced access to provisioning ecosystem services in Uganda and Vietnam respectively. 

Middle and high wealth households own more lands with planted forests or agroforest plots 

from which they can harvest timber. The lower wealth households largely access state forests 

or traditionally owned shifting cultivation plots for fulfilling their livelihood needs, without 

having any settled land uses. However, the harvesting of timber and bamboo is restricted in 

state and community owned forest areas in the region (Ahammad and Stacey, 2016). As a 

result, low wealth households harvest timber only for self-consumption compared to the high 

and middle wealth households who uses for both subsistence and cash income.  

 

The demand for ecosystem services implies a growing pressure on forests related to wealth 

conditions of rural households in CHT region. Fuel wood is generally important in the region, 

but higher dependency of low-wealth groups on the service for their subsistence and 

economic contributions may lead over-harvesting (Ahammad et al., 2019). Due to smaller 
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land holdings within the low-wealth households, they also have less capability to maintain 

trees within their land uses and secure their access to the provisioning services in the long-

run. In the context of limited access to forests owned by the state, there are increasing 

incidences of illegal harvesting of forest products including fuel wood, timber and bamboo. 

While the current trends in the timber uses reflect the harvesting of smallholder woodlot are 

mostly likely to increase along high-wealth households. 

 

4.5.3. Perceived indirect benefits of forests are critical for forest management  

 

Research undertaken on the perceived importance of forests have showed not only that rural 

people value the direct monetary benefits of forest uses, but also the indirect ecosystem 

service provisions (Asah et al., 2014, Fritz-Vietta, 2016, Meijaard et al., 2013). In the present 

finding from CHT, the respondents acknowledged indirect benefits of forests for regulating 

(fresh water purification, regulating air quality, crop pollination, soil protection, soil fertility 

and pest controls) and cultural (aesthetic and spiritual) services. Regulating ecosystem 

services perceived as the most important in particular air quality was reported in a previous 

study from rural-urban gradient of Spain (Martin-Lopez et al., 2012). In our study there was a 

relatively higher appreciation of fresh water supply and purification across wealth groups, 

suggesting that it is an essential service in the CHT landscape. Our findings of local people’s 

awareness and knowledge on forests’ values in sustaining watersheds in CHT was consistent 

with other studies elsewhere (Muhamad et al., 2014, Cuni-Sanchez et al., 2016). Fresh water 

supply is a critical need for the population in the entire landscape of CHT. Throughout the 

year, the main sources of drinking water of rural people are springs, streams and lakes. 

People perceived that the health of the watershed depends on surrounding forest conditions.  
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The perceptions of rural people on important indirect benefits of forest and tree-based 

ecosystems differ across the wealth groups in CHT region. Our finding is in accordance with 

other research that have noted the role of socio-economic characteristics of households 

including level of education, age, land areas and spatial locations  which can affect their 

perceptions of ecosystem services (Tadesse et al., 2014a, Sodhi et al., 2010, Muhamad et al., 

2014, Martin-Lopez et al., 2012, Meijaard et al., 2013). Muhamad et al. (2014) found that 

land holdings and ownership of livestock were important indicators of household economic 

conditions and had positive effects on the perceived importance of indirect ecosystem 

services in West Java, Indonesia. In the study area of CHT, land holdings for farming and 

education levels were important determinants of socio-economic status or wealth levels. 

Relatively high proportions of higher and middle wealth households appreciated the roles of 

forests and trees in protecting soil from erosion and for harbouring birds which control pests 

in the crop fields.  

 

Poppenborg and Koellner (2013) and Martin-Lopez et al. (2012) found that education and 

economic levels had a positive influence on the knowledge and attitudes towards indirect 

ecosystem service provisions in the context of a South Korean watershed and the Iberian 

Peninsula of Spain. In fact, the farming land size and household education levels was 

relatively large within the middle and higher wealth household groups which may contribute 

to their appreciation for the indirect ecosystem services than lower wealth households in 

CHT. However, more low-wealth households perceived the roles of forests for water 

purification service as important suggesting their higher reliance on the ecosystem service to 

secure their health and well-being needs, and as a result, the loss of the service may make 

livelihoods vulnerable.  
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The spiritual and aesthetic cultural ecosystem services of forests were perceived as important 

by the respondents in the study. Mensah et al. (2017) found that wealth conditions had no 

significant influence on households in their appreciation towards the cultural aspects of 

forests in South Africa. However, in CHT region, a slightly higher perception on the 

importance of aesthetic and spiritual services exists within the high- and low-wealth 

households respectively. Though Rasul (2009) emphasised provisioning and regulating 

services in the region, our findings showed that spiritual contributions of forests matter to the 

well-being of the local communities. The distinct physical and cultural characteristics of the 

upland region and the CHT population offer aesthetic and spiritual services. It is particularly 

important for ethnic or indigenous people living in the region who hold spiritual beliefs that 

forests are place of mental peace, tranquillity and worship (Miah et al., 2014). These cultural 

importance of forests reflect the positive attitudes of local ethnic people in conserving natural 

forests of the region. Fritz-Vietta (2016) found a similar finding in Madagascar where local 

people protect certain forest patches and trees as a part of spiritual beliefs to increase well-

being. Identifying this social value may support the integration of conservation of natural 

forests and support maintenance of community knowledge and practices.  

 

The perceived ecosystem services delivered by forests and trees pertain to the cultural 

importance of local communities who depend and also support sustainable uses (Cuni-

Sanchez et al., 2016). Although there was a relatively large difference in direct forest uses by 

wealth conditions among households, only a small variation was evident in their appreciation 

of the indirect benefits. The identification of indirect benefits by different wealth groups 

contributes to an agreed point the retention of trees will sustain the services in the landscape. 

The respondents’ perception reveals the values of forests held across the local communities 

due to their socio-cultural practice of tree management in their fallow farming lands in the 
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landscape. These locally perceived values towards ecosystem services are currently not given 

high priority during decision making of forest management in the studied landscape due to 

historical top-down government policy, isolated forest and land use strategies (Ahammad and 

Stacey, 2016). Without understanding societal values and their integration within decision-

making, it will be difficult to enhance synergies and minimise trade-offs between ecosystem 

services in this forest landscape.  However, assessing the present benefits of forest 

ecosystems can benefit developing a well-informed policy from local to national levels for 

sustainable management and uses of the services.   

 

4.6. Conclusion and policy implications 

 

There are many ways that forest ecosystem services support rural livelihoods by direct 

contributions (i.e. provisioning) and indirect benefits (i.e. regulating and cultural). Some 

forest-based provisioning ecosystem services (i.e. fuel wood, wild foods) were used by the 

rural population surveyed regardless of their wealth category in CHT region. On the other 

hand, the uses of specific provisioning services such as timber, broom and thatch grass were 

significantly different within the rural population based on their wealth. This service-wise 

demand under different wealth conditions may influence sustainable uses of forest resources. 

Depending on household wealth, land size and ownership patterns, this may either influence 

forest clearing or retention of forests or trees. Future management may consider these wealth 

factors in targeting sectors of the population with appropriate interventions.  The provision of 

land ownership could improve access to household/individual owned tree areas and provide a 

shift away from excessive harvesting of forest resources. Considering the importance of 

forest foods gathered from natural forests and their role in improving dietary conditions, the 

access by local communities to state and community owned forests may be allowed for low 



Chapter- 4 

156 

 

wealth groups in specific seasons of the year. However, protective measures (e.g. amount 

harvested per person, or household, the harvesting techniques used) should be followed in 

regulating harvesting of forest products to ensure sustainable uses (Ingram et al., 2017). In 

particular, regulating the harvesting of bamboo including bamboo shoots will be important as 

they have diverse and frequent uses by rural households and a growing demand in regional 

and national markets (Kar and Jacobson, 2012).   

 

By viewing benefits from the ecosystem services perspective, we characterised the broad 

spectrum of forest benefits and revealed the human-forest relationships. This supports the 

identification of the present demand for forest benefits which are often quantifiable as direct 

benefits as well highlighting the importance of indirect benefits that have been relatively little 

understood until recently. In fact, the supply of both direct and indirect benefits of ecosystem 

services is inter-connected and continued ecosystem service provision depends on the 

sustainable management of forests and trees in the landscape. Arguably it is evident that more 

people perceive the roles of forests in maintaining water purification and air quality that 

imply their level of awareness. Local people also value the roles of forests for soil fertility 

and protection, pollination, pest control as well as for cultural values such as spiritual and 

aesthetic. These perceptions, reflecting the level of attitudes and integrity of local people, 

may play critical role in developing participatory forest management programmes in the 

region. Recognising the diversity of forest benefits revealed at local level could be further 

facilitated through supporting the involvement of communities in decision making and 

integrated tree management in different land uses.  

 

The 1994 forest policy in Bangladesh has recognised the roles of forests in rural livelihoods 

from a narrow sense. The state mainly focuses on plantation forestry to create a long-term 
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benefit scheme through tree harvesting for poverty reduction; and protected area-based co-

management strategies with alternative payments for livelihood improvement of the local 

people (Sadath and Krott, 2012). But these approaches have been poor on maintaining 

multiple benefits of ecosystems services that forest and trees deliver to support local 

livelihoods as well as the regional economy. In the CHT region, state regimes focused on tree 

expansion programme to address the demand for industrial raw materials such as timber and 

bamboo and supported small-scale agroforestry to develop woodlots (Khan et al., 2012). But 

a limitation of the state approach is the low-level understanding of forest benefits and 

required management approaches for improving the understanding of the indirect benefits of 

ecosystem service provisions at the landscape scale. Further, the growth of private woodlot 

has not improved the livelihoods of local communities and only contributed to a limited 

number of direct ecosystem services such as the provision of timber and fuel wood 

(Ahammad et al., 2019).  

 

Future interventions should identify measures to enhance regulating and cultural roles of 

forest and trees in the diverse contexts of this degraded forest landscape. Tree management 

for improvement of water quality, soil protection, and soil fertility remains a critical need for 

improving agricultural production in this region (Rasul, 2009). Integrated land management 

of trees including timber and fruit species with agricultural crops will be required to increase 

synergies in ecosystem services for direct food production to provide indirect support such as 

water purification and soil fertility. By addressing the cultural benefits of forests that local 

people perceive, there are possibilities to conserve natural forest patches as well as improve 

aesthetic, tourism and educational values of forests in the region. In this regard, any 

intervention may need to consider the interests of different stakeholders particularly the local 

community as their perceived values towards ecosystem service may facilitate sustainable 
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uses and increase of tree cover in the landscape (Rasul and Tripura, 2016). The relative socio-

economic conditions of local people will be important to consider along with forest 

management to support livelihood improvement activities of the low wealth groups through 

access to lands for developing cash crops with plantation tree covers, and payment for 

protection of natural forests. Finally, future research on gendered perspectives will be 

required to understand the differing roles of men and women in improving household food 

needs and participation in forest management. The effect of ethnicity on the use and 

perceptions of forest ecosystem services may also be considered in future studies. 
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5.1. Abstract 

 

Forest cover changes have diverse outcomes for the livelihoods of rural people across the 

developing world. However, these outcomes are poorly characterized across varying 

landscapes. This study examined forest cover changes, associated drivers, and impacts on 

ecosystem services supporting livelihoods in three distinct areas (i.e. remote, intermediate 

and on-road) in the Chittagong Hill Tracts region of Bangladesh. The three zones had 

features of decreasing distance to major roads, decreasing levels of forest cover, and 

increasing levels of agricultural change. Data was collected from satellite images for 1989-

2014, structured household interviews, and group discussions using Participatory Rural 

Appraisal approaches with local communities to integrate and contrast local people’s 

perceptions of forest cover and ecosystem service change with commonly used methods for 

mapping forest dynamics. Satellite image analysis showed a net gain of forest areas from 

1989-2003 followed by a net loss from 2003-2014. The gain was slightly higher in 

intermediate (1.68 percent) and on-road (1.33 percent) zones than in the remote (0.5 percent) 

zone. By contrast, almost 90 percent of households perceived severe forest loss and 75 

percent of respondents observed concomitant declines in the availability of fuel wood, 

construction materials, wild foods, and fresh water. People also reported traveling further 

from the household to harvest forest products. The main drivers of forest loss identified 

included increased harvesting of timber and fuel wood over time in the intermediate and on-

road zones, whereas swidden farming persisted as the major driver of change over time in the 

remote zone. The contrast between remotely-sensed forest gains and household-perceived 

forest loss shows community experiences may be a critical addition to satellite imagery 

analysis by revealing the livelihood outcomes linked to patterns of forest loss and gain. 

Community experiences may also evoke solutions by characterizing local drivers of forest 
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change. Failing to disaggregate the impacts of forest loss and gains on ecosystems services 

over time may lead to uninformed management and further negative consequences for human 

well-being. 

Key words: Forest loss and gain; ecosystem services; livelihoods; drivers of forest cover 

change; plantations; households; landscape 

 

5.2. Introduction 

 

Forest loss and land degradation has increased significantly across tropical countries with 

consequences for biodiversity (Wright, 2005) and human well-being (Alfonso et al., 2016). 

Though the global rate of deforestation has decreased in the past decade, the loss of natural 

forests still continues at an alarming rate in many countries of South America and Africa (FAO, 

2015a). Forest cover changes have diverse implications, mainly negative effects on the 

sustainable supply of ecosystem services from small to large spatial scales (Sunderland et al., 

2017, Ellison et al., 2017, Balthazar et al., 2015). In tropical forests in particular, most of the 

impacts of forest loss are clearly evident at the local scale in the livelihoods of rural people 

who depend on forests and trees to support their livelihoods (Gray et al., 2015). Ecosystem 

services are broadly defined as benefits that people obtain from ecosystems following MA 

(2005c), and have been recognised for local livelihoods (Fisher et al., 2013). There are a variety 

of benefits that ecosystems provide, mainly provisioning, regulating, cultural, and supporting 

services to human well-being. Changes in ecosystem affect many aspects of human well-being, 

but in particular, people who often directly depend on services including food, fresh water, fuel 

wood are the most vulnerable to changes in ecosystems.  
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Studies led by Sunderland et al. (2017) across a forest transition gradient in six tropical 

landscapes showed a close association between forest loss and fewer ecosystem services 

available than in the past. The loss of forest areas corresponds to variations in fuel wood, wild 

foods, fodder for livestock along different locations of a landscape. On the other hand, forest 

gain referred to by several studies as increase in intensive management of timber production 

and conversion of native forests into monoculture plantations may result in trade-offs, 

especially with water purification and regulation, nutrient cycling, soil maintenance, genetic 

diversity maintenance, recreation, and possibly cultural values (Pirard et al., 2016, Alfonso et 

al., 2016, D' Amato et al., 2017, Balthazar et al., 2015). 

 

Forest loss generally results from a combination of direct causes (e.g. agriculture expansion) 

and underlying forces (e.g. institutional, economic) (Kanninen et al., 2007). Agricultural 

expansion is by far the most prevalent land-use change associated with forest cover loss, 

along with infrastructure development and wood extraction (Geist and Lambin, 2002). 

Typically, smallholder subsistence agriculture is viewed as a less significant driver of forest 

loss than industrial agriculture, road development, or national policies favouring in-migration 

and incentives to encroachment in forests (Heinimann et al., 2017, van Vliet et al., 2012). 

Further, secure land tenure reduces forest cover loss across a range of ownership regimes  and 

drivers  (Robinson et al., 2014). However such widely-acknowledged causes and underlying 

forces interact in multiple and complex ways, making our understanding  of drivers of forest 

loss at local levels incomplete (Brown and Schreckenberg, 1998). There are place 

specificities, multiple sectors (e.g. forest, agriculture, mining and infrastructure), cross-scale 

aspects (local, sub-national and national), and tenure conditions associated with forest cover 

changes at the local level (Bong et al., 2016). Therefore understanding the diversity of 
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possible causes and underlying forces of forest change requires not only broader regional and 

historical perspectives (Lambin et al., 2003), but also local perspectives, which provide 

context and a frame of reference from within a landscape (Shriar, 2014).  

 

Global patterns of tree cover reflect large scale changes from deforestation to reforestation 

across a range of natural processes and human interventions including planted forests (Rudel 

et al., 2016, Sloan and Sayer, 2015). However, the loss of forests followed by regrowth of 

tree covers or monoculture plantations can have low-level outcomes for livelihoods and 

ecosystem services in the landscapes depending on who gains the benefits and who bears the 

costs (Lindström et al., 2012, Barbier et al., 2010). Declining forest area associated with an 

expansion of commercial agricultural area as well as economic development can lead to the 

irreversible impacts on the delivery of ecosystem services and thus impoverishment of local 

people. As such, a recovery in forest cover due to plantation forestry implies environmental 

degradation has raised growing debate in the context of sustainable forest management and 

human well-being (Alfonso et al., 2016, Ferraz et al., 2014).  

 

Until recently, studies of forest cover change provided a partial understanding of the changes 

without addressing the impacts on ecosystem services. Based on spatial analysis and 

community perception, studies showed the dynamic trend in recent forest area change 

(Twongyirwe et al., 2015, Twongyirwe et al., 2017) or partly drivers (Rudel et al., 2016, 

Hosonuma et al., 2012). But these have not addressed associated impacts of forest cover 

change on ecosystem services supporting local livelihoods. A few studies highlighting local 

communities’ experience of forest cover change have shown livelihood impacts in terms of 

changing accessibility and availability of ecosystem services (Ehara et al., 2016, Thanichanon 
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et al., 2013). But these also lack explaining the roles of forest cover dynamics for both gain 

and loss in the livelihoods of local people. Such lack of an integrated assessment of remotely-

sensed deforestation measurements in combination with perceptions and livelihood impacts 

has undermined a proper understanding of how forest changes reflect local experiences and 

livelihoods over time and space. Perceptions about the forest changes reflect community 

views towards the benefits available in the past and the roles of existing management in 

sustaining ecosystem services (Alfonso et al., 2016). Integrating community experiences 

ultimately provides options for overcoming trade-offs and enhancing synergies between 

forest management and improvement of rural livelihoods (Fisher and Hirsch, 2008) and well-

being (Yang et al., 2015).  

 

Within the context of limited integration of remote sensing data and local perspectives for 

understanding forest change and drivers, the objective of this study was to analyse forest 

cover change, associated drivers and assess the subsequent impacts on the ecosystem services 

supporting livelihoods of rural people in the eastern Chittagong Hill Tracts (CHT) region of 

Bangladesh. Forests and trees historically contributed to the livelihoods of Indigenous people 

in CHT region due to demand for a range of provisioning services (wild food, fuel wood, 

medicine and water) as well as the source of national revenue through harvesting of raw 

materials for wood processing, paper and pulp industries.  Though forest uses have an 

important role in the livelihoods of people living in the region (Miah et al. 2012), over-

exploitation and degradation that commenced during the last century (Rasul, 2007) and 

continue to the present have implications for sustaining the benefits (Rasul, 2009). 

Deforestation may have effects on the ecosystem services provided by forests such as decline 

of direct benefits of wild food, fuel wood, construction materials, and biodiversity while it 

has indirect contributions to the loss of soil fertility, degradation of fresh water sources and 
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emission of carbon. Furthermore, expansion of tree cover with monoculture plantations might 

also threaten soil protection or fresh water flows due to lower undergrowth and natural 

vegetation (Hossain 2003). Changes in availability of any of the ecosystem services can 

profoundly affect livelihood security to the prevalence and persistence of poverty. 

 

There have been no evidence-based studies undertaken for the region to understand how 

people perceive the forest cover change and how this change affects the ecosystem services 

that are important for their livelihoods. Existing studies have identified the roles of forest 

products including fuel wood, bamboo and wild foods in rural livelihoods (Miah et al., 2012, 

Misbahuzzaman and Smith-Hall, 2015)  or economic values of agroforestry over swidden 

farming for sustainable land uses (Rahman et al., 2016, Rasul and Thapa, 2006). Limited 

spatial information and community perspectives on forest and tree cover changes begets a 

lack of understanding of the actual trends and patterns of ecosystem services affected in the 

landscape. To achieve the broad objective in the study, we asked specific questions: 1) how 

has forest cover changed over the time and space in the landscape?; 2) do the underlying 

drivers vary over the time and space?; 3) what are the perceptions of local people towards 

forest cover change and trends in availability of ecosystem services?; 4) and what are the 

implications of local perceptions on understanding of forest cover change for sustainable 

management?. The paper recognises the ecosystem services that people perceive to be 

important to achieve their livelihoods. Moreover it considers understanding the factors that 

cause ecosystem services to change is essential to design interventions that can have positive 

benefits.  
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5.3. Materials and methods   

 

5.3.1. Study area  

 

The CHT region is distinct from the rest of Bangladesh in terms of biophysical, social and 

economic characteristics. Located in the south-eastern upland region of the country, CHT 

covers approximately 1.3 million hectare, 8% of the total land area and nearly 40% of the 

total forest area in Bangladesh (BFD, 2017a). The biophysical characteristics of the region 

include diverse hills slopes, valleys and plains and ancient formations of largely igneous rock 

in the Hindu Kush Himalayas (Khan et al., 2012). The region’s key land cover is pre-

dominantly forests or grasslands, farming areas, and watersheds (Khan et al., 2007). Twelve 

ethnic groups inhabit the region (UNDP, 2009) and  have historically been dependent on 

natural resources, mainly forest and agriculture primarily swidden farming. However, since 

the beginning of the 1980s the CHT region has experienced a steady increase in population 

causing enormous pressures on forest ecosystems and their associated benefits to support 

local livelihoods and watersheds (Ahammad and Stacey, 2016).  

 

The harvest of timber was widespread in the CHT region from the early  1700’s until the end 

of 19th century (Rasul, 2007). Currently unlogged forest covers approximately 72,000 ha or 

only 15–20% of the total forestlands in the region. The remaining area is largely secondary 

forest with mixed natural and planted tree communities (i.e. a mix of naturally regenerating 

bamboo and planted timber species) and monoculture planted forests. Planted forests are 

mainly dominated by Teak-Tectona grandis and Gamar-Gmelina arborea species. The 

majority of the primary forests declined in area between 1700 and 1800, although there is no 
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accurate historical information available on forest cover changes for that period. Limited 

information on CHT for the periods 1960–80 and 1990–2005 show that natural forest cover 

declined during this time (FAO, 2015b). Though a clear estimate is not available, during 

1970-1990, forest loss exceeded approximately 77,000 ha (FAO, 2015b) of valuable trees of 

regenerating capacity in natural forests (i.e. Garjan–Dipterocarpaceae spp) throughout the 

region (Khan et al., 2012). Data on historical changes in Kassalong and Rankhiang, the two 

major reserves in the region, show that in 1963, natural forest covered 172,000 ha, but 

declined to 84,000 ha in 1990 and to 70,000 ha in 2005 (FAO, 2015b).  

 

Deforestation is higher in CHT compared to other forested areas of Bangladesh (Reddy et al., 

2016), although areas of monoculture plantations have increased or remained stable since the 

1990s. Broadly, the underlying reasons for deforestation in the region are often considered to 

be agricultural systems (swidden farming) (Kibria et al., 2015, Rahman et al., 2011) and 

institutional arrangements (Thapa and Rasul, 2006). National policy has focused on logging 

to supply the wood industries and supported intensive plantation programs with monoculture 

species (mainly teak and gamar). As a result, a gradual loss of trees, either for revenue 

generation (Rasul, 2007) or through illegal felling and clearing/burning practices (Rahman et 

al., 2011), has resulted in an increase in area of non-forestlands. By contrast, teak-based, 

smallholder economic activities with different fruit plants in swidden farming lands have 

continued to expand tree cover. However the distinct outcomes of forest loss and gain may 

have distinct outcomes for  rural communities in terms of availability of different forest-

based ecosystem services.  
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5.3.2. Data collection and analysis  

 

5.3.2.1. Approach to study site selection 

 

To examine broad patterns of forest change and livelihood impacts, we selected the villages 

in three different zones (Figure 5.1) with regard to particular criteria such as population 

density, agriculture modifications, proximity to natural forests, markets and roads following 

the methodology described by Sunderland et al. (2017). During a scoping study, we consulted 

local government respondents, interviewed villagers, reviewed existing reports and literature 

to classify the landscape into the three zones (i.e. remote, intermediate and on-road)  

following these criteria (Ahammad and Stacey, 2016). Remote zone was characterised with 

the presence of subsistence farming, higher reliance on natural forest and distant locations 

from market. Intermediate zone comprised a mixed of subsistence and commercial 

agriculture including monoculture trees and better access to road or market.  The on-road 

zone represented the area with large monoculture of trees and crops, little natural forests, but 

better communications to market and urban centers.  

 

Finally each zone included four villages (in total 12 villages) with relatively different forest 

and agriculture systems, types of forest and management from the next (Table 5.1). In each 

village, 304 households were selected randomly for surveys on their perceptions of forest 

cover change and associated ecosystem services.  
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Figure 5. 1: Study locations in Chittagong Hill Tracts region of Bangladesh 
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Table 5. 1: Salient features of three zones in Chittagong Hill Tracts of Bangladesh 

(Ahammad and Stacey, 2016)  

 

 Remote Intermediate  On-road  

Population density  

(persons/sq. km.) 

38 nos. 62 nos. 176 nos. 

Elevation/altitudes  

(meters above sea level) 

100-350  70-172  50-90  

Age of villages  

(settlement years) 

25-30 30-50 >50 

Main economic activities  Subsistence farming, 

forest product harvesting 

and trade, day labour 

Farming, forest product 

harvesting and trade, fruit-

tree gardening, day labour 

and employment  

 

Farming, day 

labour, forest 

trade, 

employment, 

small business, 

land rent  

 

Forest types  

(ecological)  

Secondary forests 

(tropical evergreen and 

semi-evergreen); 

Plantation  

Mixture of forest types: 

mostly secondary forests 

with small natural forest, 

industrial and private 

plantation  

Mostly 

industrial and 

private 

plantation 

Forest management  State owned forest reserve 

(Rhainkhyong reserve and 

Kaptai national park) 

State and private 

plantations and community 

owned forest reserve   

State and private 

plantations  

Distance to forests (km) 

from the villages  

<0.5   0.5-5  >5  

Distance to sub-

district/district market 

(km/time) 

80 km/2-3 hours travel by 

boat  

45 km/0.5-1 hour by 

motorbike 

5 km/30 minutes 

by motorbike 
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5.3.2.2. Mapping of forest cover change  

 

Forest cover in the CHT region was mapped using composites of 30-metre Landsat imagery 

from three years, 1989, 2003, and 2014. The landscape is best described as a matrix of forest 

(forest cover exceeded 80% of the landscape in each year), with narrower and more 

numerous non-forest patches. For example, the 2014 mean patch size of non-forest ranged 

from 0.9-1.2 ha across the three zones. Cloud cover masks were generated for every image 

using band thresholds applied with ENVI image analysis software (ENVI 5.0, 2012). Then 

training sites were delineated for four land cover classes: tree cover, non-tree vegetation 

(crops, home gardens, fallow), inundated areas, and non-vegetated surfaces (bare soil, built 

areas), identified from GPS data collected in the field. The training sites for the 1989 and 

2003 composites were supplemented with sites identified using the historical Google Earth 

image archive, as most field data were unlikely to be representative of past land cover. 

Historical images were used only if they were sufficiently high resolution to identify land 

cover and acquired within one year of the 1989 and 2003 composite image acquisition dates. 

Maximum Likelihood Supervised Classifications were constructed from Landsat bands 1-7 as 

well as the Normalized Difference Vegetation Index and Normalized Burn Ratio. Inundated 

areas and cloud cover were combined into a single no data class and excluded from further 

analysis, while non-forest classes were ultimately combined. Accuracy of the land cover 

maps was assessed for the 2003 and 2014 classifications, using both field data collected 

during 2013 and 2014, and data sampled from high resolution Digital Globe imagery 

acquired within a 1-year window of the Landsat classification dates. Overall map accuracy 

was 79% for 2014 and 83% for 2003 (Table 5.2). The land cover classification was unable to 

differentiate between natural and teak plantations using Landsat imagery. Classification error 

was generally attributable to two factors: the small size of fields and difficulty in accurately 
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classifying juvenile plantation forests, mainly teak. Generally, newly established plantations 

were mapped as non-forest but were classified more accurately as they aged.  

Table 5. 2: Classification accuracy of 2014 Bangladesh land cover map 

  

  

    

Field data set 

Land cover  Non-Forest  Forest  Total  User’s accuracy  

2014   

Land cover  

Forest  6  41  47  87%  

Non-forest  43  17  60  72%  

Total  49  58  107    

Producer’s accuracy  88%  71%     Total 79%  

2003 

Land cover  

Forest  8 58  66 88%  

Non-forest  42 12  54  78%  

Total  50 70 120   

Producer’s accuracy  84%  83%    Total 83%  

 

5.3.2.3. Defining zone boundaries and quantifying forest cover change 

 

To determine the boundaries of each zone, we collected GPS points of each household 

location. Individual households were buffered by 2 km, which ensured no overlap in buffers 

between households in remote, intermediate, and on-road zones. Two kilometres also 

reflected the maximum distance of locally important forest reserves and plantations identified 

by key informants in our scoping study (Ahammad and Stacey, 2016). These 2 km buffers 

were then merged by zone, which resulted in three separate zone areas (Remote-43.9 km2, 

Intermediate-43.1 km2, and On-road-39.6 km2). Due to the large distance between villages 

characterized as “on-road”, our area for the on-road zone is not contiguous.  Total forest 
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cover and non-forest cover within these areas were analysed from 1989 to 2003 to 2014. The 

transition of individual Landsat derived 30 meter pixels in these zone areas were also 

characterized as stable forest, forest gain, dynamic forest, forest loss, or stable non-forest 

(Figure 5.2). We also quantified net forest cover at each timeframe and net annual rate of 

forest change to characterize overall dynamics seen for each zone. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. 2: Transitions of forests over time. Green squares indicate forest pixels, while white squares 

show non-forest pixels through time. Pixels were defined as stable forest if they remained forested 

from 1989-2014. Pixels were classified as forest gain if they reforested in 2003 and remain forest or 

reforested in 2014. Pixels that switched cover types in 2003 were deemed dynamic forest. Pixels that 

changed from forest to non-forest in 2003 and remained non-forest in 2014, as well as pixels that 

changed to non-forest in 2014 were defined as forest loss. Stable non-forest included pixels that 

remained non-forest from 1989-2014. 
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5.3.3. Household surveys 

 

Household surveys provided the people’s perception on the change of individual ecosystem 

services such as wild foods, fuel wood, construction raw materials and water, including 

variation and change in their availability and change in travel time to access these ecosystem 

services. Interviews with structured questionnaires were conducted at 304 households across 

12 villages in three zones. We asked the respondents three questions: 1) what have you 

observed on forest cover around your village over the last 30 years; 2) how the forest cover 

changes affected the availability of ecosystem services to your households?, and 3) how 

forest cover changes affected the travel time and distance to gather forest and tree products.  

During interviews, we did not use the term ecosystem service with the respondents across the 

twelve villages. Rather we explained it to the respondents as the benefits on the availability of 

important ecosystem services in their livelihoods and their perceptions concerning those. The 

perceived changes at households were recorded from the structured responses of the 

respondents as “increased”, “decreased”, or “stayed the same” towards the forest area; the 

availability and types of forest-based ecosystem services that they perceived as affected and 

their direct impacts on livelihoods (i.e. travel distance to gather forest products).  

 

Descriptive statistics mainly frequency distribution was run with the IBM SPSS 23 software 

to calculate the numbers of the responses to the questions within the households. Then we 

quantified the proportions of the respondents for overall surveyed samples and difference 

across the three zones. A chi-square test of independence was conducted to show the 

association of any affected ecosystem service perceived by the households with the zones. 

Furthermore, post-hoc tests was performed to reveal the significant (significance level at 

α=0.05) association of particular ecosystem service changes with specific zones. 
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5.3.4. Participatory Rural Appraisal (PRA)  

 

PRA combines approaches and methods that enables local people (rural and urban) to share 

their knowledge of life and situations for making a plan of actions (Chambers, 1994). PRA 

techniques have now become widely accepted tools in conservation and development 

research (Malleson et al., 2008), and in combination with surveys, provide a more complete 

understanding of the diversity of rural livelihoods (Ellis, 2000) affected by forest cover 

changes. The participatory approaches used here supplement household surveys and 

historical analysis of forest over the time (Chambers, 1994).  

 

Trend analysis is a PRA method/tool that account people’s experiences on the changes in 

land use and cropping patterns around their community, the causes of changes and trends 

(Chambers, 1994). It is applied through an exercise with a group of local people to capture 

information on forest cover change in a particular year around the villages, associated drivers, 

and key threatened ecosystem services over the period 1989-2014. Information collected 

during trend analysis with local communities (Kumar, 2002) provided insights on the 

historical process of forest cover changes, associated drivers of forest change, as well as 

allowing us for  identification of  which ecosystem services were perceived to be the most 

affected by this forest change.  

 

The tool was conducted in six villages (two from each zone). Two villages in each zone were 

selected due to the similar ethnicity of the communities and physical locations 

(Supplementary material). In each of the six villages, five-to-six participants (total 25 male 

and 11 female) included elderly (knowledgeable); forest users who were frequent visitors for 
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collection of products and farmers.  During the trend analysis, we asked the participants “how 

they observed the forest cover change around their settlement over their years of residence”. 

The discussion on forest cover change considered both loss and gain over time. The 

information gathered was grouped in two different time categories (years of high forest cover 

and years of low forest cover). The drivers of forest cover change for particular years were 

also identified in each zone.   

 

To elucidate the livelihood impacts of forest cover changes, we asked the respondents “what 

are the forest-based ecosystem services that they consider as important and the most 

affected”. It was intended to lead discussions among the group participants and draw an 

agreed view on the types of forest ecosystem services affected and their underlying causes. 

Across the six villages, the participants agreed on fuel wood, construction materials, wild 

food and water were severely impacted with forest cover changes.  They considered the 

services as the most important to support day to day livelihoods and the changes in the supply 

of the services. Content analysis was done to elicit the information on forest cover changes 

and related drivers from the discussion.  

 

5.4. Results 

 

5.4.1. Spatial analysis of forest cover change  

 

Figure 5.3 (A-B) shows the trend of forest cover change in three zones (i.e. remote, 

intermediate and on-road) of the landscape during 1989-2014. Based on satellite image 

analysis, it was evident that changes in forest cover varied over time and space. In the three 
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zones, there was a net gain of forest areas from 1989 and 2003 but a net loss from 2003-2014. 

Forest gain was comparatively higher in the intermediate zone and on-road zone than in the 

remote zone. From 1989-2003, the forest area increased from 72.1% to 91.2% and 70.6% to 

85% in intermediate and on-road zones respectively (Figure 3.b), while there was a small 

increase in forest from 84.1% to 90.3% in the remote zone.  

 

From 1989-2003, remote, intermediate, and on-road zones showed a total increase in forest 

cover (Figure 5.4) with a net annual increase of forest of 0.5 %, 1.68 %, and 1.33 % 

respectively. A net annual decrease of forest was found for all zones from 2003 onwards. 

This loss was slightly higher for intermediate (0.67%) and on-road zone (0.67%) than for the 

remote (0.33 %). Overall the forest area change follows a similar pattern across the zones, 

though the increase and decrease over the time was slightly higher in intermediate and on-

road zones than for remote. 
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Figure 5. 3:  Forest cover change over time and space: A) forest cover change between 1989-

2003 and 2003-2014 across the zones; B) forest cover change percent of landscape 
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Figure 5. 4: Annual proportions of forest area (%) across zones 

 

5.4.2. Perceptions of forest cover change and drivers  

 

Compared to the findings of satellite imagery, the household surveys on forest cover changes 

revealed a different trend. Though the satellite image shows both forest gain and loss, the 

respondents in the surveyed households perceived more loss of forest areas over the time 

across the landscape. It was evident that 90% household respondents perceived a decline of 

forest and tree cover around them. Among the three zones, more households (96%) in remote 

area perceived higher levels of forest loss compared to 89% households in intermediate and 

on-road zones (Figure 5.5). Respondents reported a slight increase of forest cover due to the 

monoculture plantation in both intermediate and on-road zones.  
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During the trend analysis exercise, the loss of forest cover was typically noted by the 

participants as a decline in natural forest, while the perceived gain was a result of plantation 

expansion. It was found that villages in remote locations have close proximity to forest 

reserves where more surveyed households perceived a loss of forests.  

 

Figure 5. 5: Proportions of households (percentage) perceived forest cover changes at three 

zones  

 

The PRA trend analysis exercise revealed the main drivers of forest cover change in all three 

zones were extraction of timber and non-timber forest products (i.e. particularly fuel wood 

and bamboo), shifts in agricultural practices from swidden agriculture to monocultures of 

trees, market and insecure tenure (Table 5.3). Harvesting of forest products has been 

identified to have strong influence on the forest area loss across the zones. Relatively, both 

domestic and commercial harvesting of timber and non-timber forest products affected forest 

loss more in the intermediate and on-road zones. In the remote location, participants reported 

the domestic use of fuel wood contributes to the loss of tree cover along with illegal logging.  
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Though forest loss from 2003-2014 seems to be relatively minor, participants perceived that 

forest loss continued with road development and increasing market for timber, bamboo and 

fuel wood. Subsistence agriculture, mainly swidden farming, has influenced forest clearing 

across the zones. While swidden agriculture declined in recent decades in the intermediate 

and on-road areas, it remained an important driver of forest change over both timeframes in 

the remote location. The results of the household survey also showed high levels of forest 

loss associated with land clearing for annual swidden farming. It was the most significant 

driver reported by the respondents in the remote location. The participants in remote location 

reported higher land clearing ether on natural forest patches or fallow lands near the forest 

though it was less observed along intermediate and on-road zones respectively. 

 

Table 5. 3:  Relative contributions of drivers to forest loss identified by the local communities 

for the period of 1989-2003 and 2003-2014  

 Drivers Weight (%) Drivers Weight 

(%)  Period  Period  

Zones 1989-2003 2003-2014 

Remote Swidden farming 40 Swidden farming 30 

 Timber and fuel wood 

extraction (domestic 

usage) 

45 Timber and fuel wood 

extraction (domestic usage) 

45 

 Insecure tenure 15 Insecure tenure 25 

Intermediate Timber and fuel wood 

extraction 

60 Timber and fuel wood 

extraction 

65 

 Swidden farming 30 Swidden farming 20 

 Road and market 

development  

5 Road and market 

development 

10 

 

 Insecure tenure 5 Insecure tenure 5 

On-road  Timber and fuel wood 

extraction 

75 Timber and fuel wood 

extraction 

55 

 Swidden farming 15 Swidden farming 15 

 Road and market  10 Road and market  30 
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5.4.3. Perceptions of changes in ecosystem services  

 

Forest cover change has affected the ecosystem services identified by the household 

respondents from all villages surveyed as important for their livelihoods. During the PRA 

exercise with community, four ecosystem services (construction materials, fuel wood, wild 

food, and fresh water) were identified as both highly impacted by forest change. Overall, 

90% households surveyed in all villages experienced a decline in availability of forest 

ecosystem services (i.e. fuel wood, wild food, construction materials and fresh water mainly) 

associated with the forest loss (Figure 5.6). A higher proportion of households in the on-road 

zone (95%) reported lower availability of the forest products than intermediate (89%) and 

remote (84%) zones. As such, households also spent more time and travelled further 

distances to gather forest products. Eighty-two percent of households spend more time 

gathering forest products compared to the time they started settlement over 20 years. 

Relatively, households in remote (87%) and on-road zones (88%) were affected more by 

these changes than households in the intermediate zone (71%). Only 18% of households 

surveyed in the intermediate zone have not experienced changes in the travel time and 

distance to gather forest products.  
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Figure 5. 6: Perceived availability of forest-based ecosystem services (a) and travel required 

to access forest ecosystem services (b) across three zones. 

 

Figure 5.7 presents household experiences on specific forest ecosystem services over the 

period of time since their establishment. Many households reported a shortage of construction 

materials (85%), fuel wood (78%), and wild food (73%). Sixty-four percent of households 

surveyed reported that fresh water availability decreased or that their sources of fresh water 

were affected by loss of natural forests, while 36 % of the respondents reported that access to 

fresh water increased or improved availability of sources. Over a quarter of households also 

reported no changes in the availability of forest-sourced foods. Only 16% households did not 

face any shortages in fuel wood for their own consumption over the time.  

 

Our results show variations in the perceived changes for particular forest based ecosystem 

services held by households at the zone level. A chi-square test of independence showed an 

overall association of the changes in construction materials perceived by the households with 

the zone level (X2=14.85; p<0.05). However the subsequent post-hoc test conducted showed 

no significant difference among the zones for particular changes (i.e. increase, decrease or 

stable) of construction materials. Overall the availability of construction materials declined 
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for households. But more households reported their supply of construction materials 

remained stable in the remote zone (16%) than in the intermediate (9%) and the on-road (5%) 

zones (Figure 5.7). Ten percent of households in the on-road zone reported that the 

availability of construction materials increased, while less than 5% households in 

intermediate and just above 1% in remote villages reported an increase in the availability of 

construction material.  

 

Fuel wood was the second most affected service found with a significant difference at the 

zones levels (X2=53.73; p<0.05). High proportions of households in intermediate (86%) and 

on-road (84%) zones experiencing declines compared to  the remote area (61%). The post-

hoc test showed a significant association of fuel wood with the remote zone (X2=20.25; 

p<0.05). Fuel wood supply for 38% of households remained stable in the remote zone was 

also observed significant (X2=46.24; p<0.05) though no households in the villages reported 

an increase in fuelwood. Increases in fuel wood supply only observed in the on-road zone, as 

reported by 11% households showed a significant association (X2=16; p<0.05) with this 

location. 
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Figure 5. 7: Perceptions of change in the most affected ecosystem services (a-construction 

materials, b-fuel wood, c- fresh water and d-wild foods) important for livelihoods  

 

The changes in fresh water and wild food services reported by the households was different at 

the zone level. An overall difference of fresh water: X2=22.32; p<0.05 and wild food: 

X2=32.48; p<0.05 changes across the three zones was observed in chi-square test. A relatively 

high proportion of the households (83%) reported a decrease of fresh water in the remote 

zone compared to intermediate (61%) and on-road (51%) locations was found significant 

(X2=20.25; p<0.05) in post-hoc test. Nearly half of the surveyed households in the villages of 

the on-road zone observed increased access to fresh water compared to 39% of households in 

the intermediate and 17% of the remote locations. The post-hoc test also showed a significant 

association of the fresh water service at the on-road zone (X2=12.25; p<0.05). On the other 

hand, households in the on-road (88%) zone overwhelmingly experienced a decline of wild 
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foods gathered from forest ecosystems, while fewer households in intermediate (75%) and 

remote (52%) areas experienced declines. In fact, half of the households surveyed in the 

remote location reported that access to wild foods has remained unchanged. Further analysis 

of post-hoc test also showed a significant association for wild food service for both the 

remote (X2=28.09; p<0.05) and on-road zones (X2=19.36; p<0.05).  

 

5.5. Discussion 

 

5.5.1. Trends of forest cover changes  

 

Estimates of forest cover change (loss and gain) derived from Landsat images and drivers of 

deforestation identified by PRA participants exhibited diverse patterns both over the thirty 

years time period and within the different spatial contexts of the 3 zones. Overall forest loss 

and gain were higher in the on-road zone compared to intermediate and remote zones 

respectively. Though forest and tree cover increased from 1989-2003, households across all 

zones perceived continued loss over this time period. Local people perceived that the net loss 

of forest was higher than a small gain in plantations. Other studies across larger spatial 

extents have showed different trends in forest loss and gain. For example, the national 

assessment led by FAO (2015b) showed that the net growth of tree cover has remained stable 

since 1990, while a study undertaken by Reddy et al. (2016) reported a decline in forest areas 

in CHT region over 1930-2014. Different spatial and temporal extents may, in part, explain 

these discrepancies. Furthermore, while our results show a net gain in forest cover over time, 

details on the visibility and psychological impact (Alfonso et al., 2016) on forest loss vs. gain 

may also shape perspectives of forest dynamics (Twongyirwe et al., 2017). For example, loss 
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can occur abruptly, as with forest harvest, whereas forest gain takes place at the rate of tree 

growth, which may be more difficult for individuals to perceive. Nonetheless, our localized 

zones highlight forest cover change is closely tied to local human activities and management.  

 

Local community views on historical forest trends complemented the gaps in explaining 

detailed changes in the forest cover. To some extent, community experiences contradict the 

findings of the satellite imagery, but they also provide a detailed explanation of drivers for 

forest cover change. The findings were partly consistent with other study  in Indonesia that 

remotely sensed forest cover change concurred with local perspectives in interpreting the 

declines of forest area (Fisher, 2012). In our study, to a large extent, perceived forest loss and 

gain does not corroborate the remote-sensing based findings. Rural people perceived more 

forest loss which was different to the observed dynamics (i.e. loss and gain) in satellite 

imagery analysis. Contrasting community perspectives with remote sensing data in locations 

with distinct vegetation and cultures, such as this study undertaken in the CHT region, 

provide perspectives on the complexities and limitations of relying entirely on satellite 

images or community responses to understand changes in forest cover. The small loss of 

forest areas after 2003 in remote locations identified by Landsat analysis was contrary to the 

community’s experience of a severe decline. In particular, local communities viewed the 

natural forests have largely declined since the 1980s despite the increase of planted tree cover 

in government forest areas and private lands by little extent.  The gain in forest cover is not a 

forest type that is particularly useful to the people for maintaining their important ecosystem 

services. As results the remote-sensing based estimates of a small forest gain may not infer 

well-being or livelihood outcomes. Though specific classification of monoculture plantation 

and natural forests was not taken into the analysis, community views made it clear that such 
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forest gain were small and less likely to be improving the ecosystem services at the 

landscape.  

 

Here there is evidence that variations in forest cover changes may be associated with the 

types of management regimes. Community-based management or secure tenure can result in 

positive social interactions, better forest conditions, and opportunities to increase tree cover 

and distribute economic benefits (Robinson et al., 2014). In the CHT region, we found 

perceived ecosystem service and forest loss were higher in the context of insecure tenure in 

remote villages managed under state command control approach. Despite people having open 

access to state forests in the remote zone, without devolved management and tenure rights, 

there are increasing threats from either agriculture expansion or illegal logging in the 

remaining natural forests. Limited ownership rights on farming lands thwart the community 

willingness to retain trees on their lands or fallow management for secondary forests. As a 

result there is less likely to gain of forest or tree cover in smallholders and reduce pressures 

on natural forests in the remote zone. Relatively better access and ownership of forests or 

trees held by smallholders in intermediate and on-road zones was associated with a small 

forest gain.  

 

5.5.2. Drivers of forest cover changes differ over time and space 

 

Changes in forest cover have demonstrated the influence of drivers to the loss and gain 

shifted between 1989 and 2014. Dynamic drivers contributing to forest loss in different social 

and ecological contexts have been reported by several studies (Geist and Lambin, 2002, 

Rudel et al., 2009, Hosonuma et al., 2012), in particular on variation of underlying causes 
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over time and place (Sulieman, 2018). Harvesting of fuel wood and timber are common 

drivers, and here, play key roles in the loss of forests over time in the three locations of the 

CHT region. In particular since 2000, logging activities, mainly extraction of timber, 

increased in the intermediate and on-road zones and caused the loss of tree cover. Sloan and 

Sayer (2015) reported an increased demand of industrial timber and fuel wood in poor 

countries of the tropics since 1990, and will likely to accelerate forest loss in the Asia-Pacific 

region.  

 

Any generalisation about specific drivers such as swidden farming as the main driver of 

deforestation may not be valid under changing forest cover.  It is clear that swidden farming 

has been less influential for forest loss as only local community recognises it as threat in 

specific location. This finding contrasts previous studies that reported agriculture expansion 

by swidden farming practice is a common driver of forest loss for CHT region (Rahman et 

al., 2011, Kibria et al., 2015). These studies underscore the recent trend of forest cover and 

looming deforestation factors. In CHT region, more importantly forest management, land 

tenure and land quality determine the amount of swidden farming within a given context. 

However our finding agrees with a recent global study that asserted swidden farming may 

decrease in coming decades (Heinimann et al., 2017) while increase of commercial 

agriculture may lead to further deforestation (Shriar, 2014).    

 

While swidden farming can be said as one potential explanation for forest loss, a number of 

other drivers likely play a role in forest change in the CHT. We found an expansion of 

monoculture trees and commercial agriculture with tobacco increased more exploitation of 

the forest resources in particular areas of intermediate and on-road. In the last decade, roads 
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and market development played an important role in facilitating the timber trade from local 

smallholder teak planters. Along with logging in private woodlots, illegal harvesting of 

timber further reduced natural tree cover to some extent. Fuel wood demand for small 

tobacco farms likely increased from 2000 to date further contributing to the forest resource 

extraction.  Since 1985 tobacco cultivation started in the region with the cash crop reaching 

its peak during 2000-2010 contributing to increase extraction of fuel wood. The cultivation of 

tobacco continues in the intermediate and on-road zones.  

 

Increases in tree cover  in the CHT region has been driven by state led plantation programs 

aligned with the National Forest Policy of 1994, with a strong emphasis given on plantations 

through the resettlement of Indigenous communities (Nath and Inoue, 2008). In the contexts 

of swidden farming, and in common with other upland regions, the dominant pathways to 

increasing forest cover is land allocation to local communities under state-control for tree 

development in the initial stage followed by market promotion (Bin and Alounsavath, 2016). 

In intermediate and on-road zones, state control, or reduction of the swidden farming, 

triggered expansion of tree cover was also reported in other studies (Kamwi et al., 2015). 

Reforested tree patches dominated by monoculture trees of timber or fruit crops replacing 

lands used in swidden farming has actually increased given secure tenure contexts and better 

access to markets (Ahammad and Stacey, 2016). Without secure tenure rights, people are less 

likely to invest their time and labour in retaining trees over the long term. Previous studies 

also showed that secure rights encourage people to plant trees and act in way to protect their 

tenure claims (Walters, 2012).  
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5.5.3. Impacts of forest cover changes on ecosystem services   

 

Our work highlights community perceptions of changes in important ecosystem services 

affected by forest cover change in different landscape contexts. Over 80% of respondents 

reported reduced availability of ecosystem services (i.e. fuel wood, wild food and 

construction materials) required to meet their essential needs. Declining trends of fuel wood 

and wild food gathered from forest ecosystems pose the greatest threat to their livelihoods 

due to increased time spent collecting fuels and foods, as well as due to health risks 

associated with the loss of nutrient-rich forest foods. These results are similar to the findings 

of Ehara et al. (2016), which also report that due to declines of forest areas, the number of 

households using the ecosystems services from forests have decreased and travel times to 

gather forest products have increased.  

 

Loss of forest cover is often accompanied by declines in ecosystem services, but patterns of 

forest loss and effects on ecosystem services and livelihoods varied by zone. A relatively 

high decline of fuel wood was associated with intermediate and on-road zone, which were 

more distant from forests. Though the people in the remote area were affected by high forest 

loss, they also have better access to fuel wood due to close access to natural forests. On the 

other hand, participants perceived increased shortage of fresh water in the remote zone near 

the forest, while participants perceived improved access to freshwater in the intermediate and 

on-road zones. Adequate access to water also means that the considerable amount of time 

women and children spend fetching water can be spent on more productive tasks that improve 

livelihoods and economic productivity, a key component of poverty alleviation (van Jaarsveld 
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et al., 2005). Though people in all the zones have been affected with the shortage of timber 

construction materials, this shortage is increasing in thon-road zone.  

 

The changes in forest cover was highly concerning to the local communities in the CHT, 

particularly the loss of natural forest have negatively affected their well-being over time. The 

decline of fresh water sources was largely evident in the remote areas where the highest level 

of natural forest loss was reported, while access to fresh water increased in the intermediate 

and on-road zones despite the loss of natural forest. This paradox implies no association of 

natural forest loss and water shortage. Indeed, fresh water supply increased due to installation 

of gravitational force system for withdrawing water from springs in the intermediate, and 

underground in the on-road zones. Nevertheless technical solutions only improve water 

provisions to some extent before the capacity of natural capital is reached (Alfonso et al., 

2016). Furthermore, higher food shortage also persists within the remote villages (Ahammad 

and Stacey, 2016). These persistent food shortages suggest the decline of natural forests, 

which are sources of wild foods will exacerbate the food shortages of the adjacent 

communities. 

 

5.6. Conclusions and policy implications    

 

By combining satellite data and community experiences, our study examined the patterns of 

forest cover changes and the variations in drivers and impacts on ecosystem services in the 

eastern upland Chittagong Hill Tracts region of Bangladesh, between 1989 and 2014. In 

doing so, it is evident that different methods of assessment provide contrasting results, but 

integrating local experiences can minimise the knowledge gaps between satellite information 
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and local perceptions in understanding forest changes. The integrated methods can be 

effective in particular in a data poor region within Bangladesh and elsewhere where limited 

historical information on forest management exists. Integrating remote sensing application 

with field surveys can address social and cultural perspectives of forest management which 

could not be possible with other independent methods. In addition our study showed that the 

drivers of forest cover changes were dynamic and affected different populations differencing 

across a diverse landscape. Without accounting for the dynamics of drivers over time, forest 

management may fail to avoid potential sources of deforestation in the landscape.  

 

The analysis of ecosystem services based on people’s perceptions reveal some potential 

aspects to be addressed in management and decision making of forest resources in the CHT 

region. It raises concerns about the ineffectiveness of the present management strategies in 

maintaining ecosystem services. Although there is no alternative to plantation in the 

landscape of the CHT, the challenges remaining in existing forest management are to 

improve synergies within entire range of ecosystem services. Due to associated trade offs of 

plantations observed in the region, a systematic assessment would be useful to understand the 

relationship between forest types and multiple ecosystem services, their management and 

stakeholders involved at local and regional scales. At present there is scarce information or 

assessment on entire ecosystem services in the landscapes while the current study only 

explains the key contributing forest ecosystem services affected based on perceptions. A 

quantitative assessment of ecosystem services under alternative forest management scenario 

and the roles of stakeholders would be useful in supporting decision making for integrated 

land management. In this regard, both economic and non-economic approaches including 

mapping of ecosystem services including cultural perspectives in the assessment of 

ecosystem services may be required.  
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Finally, the present study may shed lights on some key management issues to improve forest 

conditions and sustainable provisions of ecosystem services in the region. One of the key 

limitations in the current forest management is the lack effective integration between land 

managements and understanding their associated trade-offs in ecosystem services. In this 

regard, inter-regional difference in terms of specific land tenure and biophysical conditions 

for agriculture food production will be an important consideration in success of forest and 

tree management. It is because the state approach to restrict swidden farming and allowing 

plantations may not have positive outcomes for local livelihoods and long-term provisions of 

ecosystem services. Furthermore, considering the difference in the demands of forest 

ecosystem services across social and ecological contexts of the region, an adaptive 

management strategy requires  benefit local communities in terms of access to the forest, land 

ownership and alternative economic opportunities. A programme should be designed for 

integrated land management of trees with fruit crops to ensure diverse needs in local 

livelihoods, sustainability of the agriculture production and  maximise provision of forest 

ecosystem services. 
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Chapter 6: The contribution of forest and non-forest 

land uses and changes in rural livelihoods in the 

CHT region of Bangladesh 

 

 

Planted tree cover and cash crop (tobacco) farms in Bandarban (source: Ronju Ahammad) 
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6.1. Introduction 

 

Land use and land cover change through the conversion of forests to feed a growing 

population globally is an issue of global concern (FAO, 2016, De Fries et al., 2004). 

Globally, forest conversion driven by agriculture expansion for commodity crops (i.e. palm 

oil), smallholder swidden farming, logging and urbanisation (Curtis et al., 2018). During 

2001 and 2015, permanent land uses for agriculture commodity crops production caused over 

a quarter of forest loss followed by forestry logging and swidden farming, The expansion of 

agriculture through forest conversion has occurred differently across regions (Hosonuma et 

al., 2012). For instance, large-scale forest areas have been converted for row crop agriculture 

and cattle grazing  agriculture in Central and Latin America (Armenteras et al., 2017). In 

Africa, forest areas have been mainly converted to cropland by smallholders swidden 

farming. In Southeast Asia (i.e. Indonesia and Malaysia) permanent agriculture (e.g. rubber, 

cocoa etc.) and logging cause large scale forest conversion (Curtis et al., 2018) . While forest 

conversion continues for agricultural production, there is also a gain in forest or tree cover 

through natural forest regeneration on abandoned farmland and managed plantations for 

timbers (Barbier et al., 2010, FAO, 2015a). However in the contexts of rural livelihoods there 

are knowledge gaps in terms of understanding the long term impacts of  conversion of forests 

and trees to support increased food production and further the impact these land use changes 

have on environmental services (van Noordwijk et al., 2014, Roshetko et al., 2008).  

 

For many centuries swidden farming9 has provided subsistence foods and cash income for 

rural communities in developing countries (e.g. Indonesia, Laos, Vietnam, Madagascar etc.) 

                                                      
9 i.e. Swidden farming is clearing of woody vegetation for the temporary production of staple food 

crops mixed with other annuals and/or perennials 
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(van Vliet et al., 2012, Fox et al., 2000). But in recent decades the swidden agriculture land 

use system has changed from subsistence farming to more commercially orientated land uses 

through adoption of cash crops and monoculture smallholder tree covers in different 

landscapes. Various factors have influenced changes in land uses including demographic 

changes such as local population growth, in- and out-migration, coupled with state 

restrictions on forest conversion for swidden land farming  and market-driven agriculture 

forces for cash crops (Dressler et al., 2017, Cramb et al., 2009). This change from swidden 

farming for staple foods and to cash crops and tree covered land uses varies between regions. 

For example palm or rubber plantations or fruit and tree plantations with teak in Southeast 

Asia; production of annual crops of hybrid maize or sugarcane in Africa; and tree cover with 

Eucalyptus species and increase in pasture areas for cattle grazing and soy in central and 

south America (van Vliet et al., 2012, Curtis et al., 2018, Fantini et al., 2017).  

 

Changes in land uses from one form to another—from a system dominated by cultivation of 

annual crops for local consumption to a system comprising large tree plantations in response 

to market demand or new institutions is termed as “land use transition” (Lambin and 

Meyfroidt, 2010). However land use transitions do not follow a fixed pattern (Lambin and 

Meyfroidt, 2010) meaning it is difficult to generalise the trajectory of land uses from forests 

to agriculture and following tree based land uses over an entire region, even in a relatively 

small landscape (Shriar, 2014).  

 

6.1.1. Livelihood impacts of land use transitions 

 

Past research has noted the impacts from agricultural land use transition resulting from 

planted trees (i.e. monoculture tree cover) and commercial crops on livelihood strategies and 
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outcomes of rural populations (Cramb et al., 2009, McLennan and Garvin, 2012, Thaler and 

Anandi, 2017). Specifically as result of tree cover increase from swidden farming, livelihood 

outcomes (i.e. food production and income) can change as well as changes in household 

forest dependency in different contexts of the same landscape within each country and each 

region (Vongvisouk et al., 2014, Fantini et al., 2017).  

 

Land use transitions can create new opportunities but also and constraints for rural 

livelihoods within diverse contexts of a forest landscape (Sunderland et al., 2017, 

Vongvisouk et al., 2014). In general, there can be/are positive livelihood outcomes in terms 

of increased income in rural households due to more access to cash crops and tree cover 

through changing land uses from swidden farming in local and regional contexts (van Vliet et 

al., 2012). Research results from rural contexts in India, Peru, Laos and Guatemala have 

revealed that land uses through permanent crops (i.e. cocoa) and trees for rubber, palm oil, 

cassava and charcoal and wood products contributed to increase of income (Behera et al., 

2016, Fantini et al., 2017). A change from swidden to cash crops by farmers can increase a 

household’s ability to purchase more foods such as meat and vegetables that they used from 

local sources and improve food secured conditions (Cramb et al., 2009, Rahman et al., 2017).   

 

In contrast, a growing number of studies note that the increase of cash crops or tree cover 

affect crop diversity and multifunctionality of the land uses (i.e. swidden farms, fallow lands 

e) required to improve dietary diversity (Fantini et al., 2017, Sunderland et al., 2017, 

Broegaard et al., 2017).  Following changes from swidden farming to tree covered land uses 

also increases the unequal distribution of uses of lands and uses of lands for trees, in the case 

for example of rural households located along Amazon forests of Peru (Coomes et al., 2016, 

Coomes et al., 2011).  Although households increased their income from changing land uses 
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it occurs in households who have better access to land under secure ownership rights in 

South-east Asian region (Cramb et al., 2009, Vongvisouk et al., 2014). Some recent research 

also shows that due to land use transitions (i.e. subsistence to commercial agriculture or 

monoculture tree crops) the benefits provided to rural communities from forests and trees can 

change or differ (Rasmussen et al., 2017, Sunderland et al., 2017).  Despite knowledge of the 

impacts and benefits provided to rural communities in forest contexts from changing land 

uses globally, there is lacking evidence on land use transitions vary along different forest-

agriculture contexts of a landscape.  Robust information is limited on understanding the 

characteristics of land use transitions in particular tree cover and their association with 

livelihoods in terms of food production and income in different contexts within a landscape 

(Ickowitz et al., 2016).  

 

6.1.2. Bangladesh and land use transitions 

 

Over half of the population in Bangladesh depend on natural resources mainly agriculture, 

forests and fisheries to support their livelihoods and achieve self-sufficiency in food 

production (SRDI, 2013). The eastern CHT region covers 1.11 million ha (approximately 43 

percent) of total tropical forests in the country (BFD, 2017a), but agricultural expansion and 

ineffective land management has resulted in conversion and modification of forest lands (for 

details see Chapter 2 in this thesis). Swidden farming is the main form of agriculture land use 

by  various ethnic people in the region (UNDP, 2009) although its long-term sustainability to 

local livelihoods has been questioned due to forest conversion (Gafur et al., 2003, Rahman et 

al., 2011). In the last few decades, land use changed from swidden farming to planted tree 

cover with fruit orchard and trees for timber (Bala et al., 2013). The replacement or 

modification of swidden agriculture land uses by integrating cash crops, plantations with fruit 
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and timber tree management may be a viable land use options to achieve social and 

environmental benefits in this region (Rasul and Thapa, 2006, Miah and Islam, 2007, 

Rahman et al., 2016).  There is limited data to assessment of the current land use patterns, in 

particular the planted tree cover at rural locations at the household level and their 

contributions to livelihood outcomes in different social and physical contexts of the 

landscape.  

 

The main objective of this Chapter is to examine the current land use patterns (e.g. crop, fruit 

orchard, tree cover etc.) by households and investigate the associations with livelihood 

outcomes (i.e. food production, income) along three zones (i.e. remote, intermediate and on-

road) in the Chittagong Hill Tracts region of Bangladesh. The Chapter has answered three 

questions to achieve the objective. In order to understand the land uses at the household level 

in three different zones, the study assessed local people’s experiences of land use changes 

over the past 30 years by answering the questions: 1) How have people experienced their 

land-use for food production changes over the past 30 years? and 2) What are the relative 

uses of lands for planted tree covered lands to crop lands, fruit orchard, fallow land used at 

households? To understand the livelihood outcomes across the three zones, the study 

addressed question: 3) What are the relative contributions of forest and non-forest sources to 

food production and income? In this Chapter forest refers to natural forests and planted 

forests which are owned by government. Planted tree cover lands are used to explain tree 

covered lands established by households on their lands. While non-forest includes annual 

crop lands used for swidden farming (upland) and low-land agriculture (i.e. cereal, vegetable 

etc.), fruit tree orchard and fallow lands managed at households.  
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The Chapter proceeds with a brief outline of the research methods, then presents results and 

discusses on the findings related to the current land-use patterns of households in terms of 

planted tree and non-tree covers across the three zones, and relative contributions of forest to 

food production and income in households. This Chapter complements the findings from 

Chapter 5 on the small gain of forest areas in particular planted tree cover in the CHT region 

and discussed the key changes in ecosystem services that forests and trees provide to support 

the livelihoods of rural communities. While the research objectives in this Chapter will 

contribute to addressing research gap for Bangladesh on how the land use transitions from 

swidden farming to cash crops and planted tree covers has taken place and their impacts on 

livelihood outcomes. In particular it will investigate how rural households access planted tree 

covered areas and whether there is any difference in the distribution of the land uses for 

planted trees including fruit orchard across three zones in the landscape.   

 

6.2. Methods  

 

The information of the Chapter is based on surveys with household respondents across three 

study zones in CHT region (see also Chapter 3). Household surveys were conducted with 

170-304 households in relation to their perceived land use changes over the past 30 years, 

present land uses and size of tree holdings, perceptions towards land use change and relative 

contributions of forest and tree covered lands to annual income for 2015-2016 (Table 6.1, and 

Chapter 3 methods for detailed about the process of data collection and analysis). The land 

use changes mainly covered how households perceived their land use for food production 

changed in the past 30 years. Regarding the present land use patterns of the households, the 

types of land used for trees, crops, fruit orchard and fallow lands were recorded during the 

household survey. In relation to food production, 30 household farms were surveyed to gather 
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information on food produced including food gathered from their lands (i.e. crop lands, fruit 

orchard and fallow lands) and forests (including wild foods, bamboo) and trees (Table 6.1).  

The household responses towards land use changes (“increase”, “decrease” or “stayed the 

same”) were quantified for the proportions of the surveyed households and their variations 

across remote, intermediate and on-road zone. The mean size of land used for crops, fruits, 

fallow and planted tree areas as well as annual food production of the households were 

estimated to draw the significant difference of land use contributions at the zone level. Then 

total cash income from different crops and other income sources (i.e. agriculture, forest, fruit, 

livestock, wage, employment, business and others) were calculated for annual household 

income and their relative comparisons across the three zones. The income calculation for 

agriculture crops, fruit and forest/tree products were calculated based on the current relative 

price of the market.  

 

Table 6. 1: Methods of data collection (2015-2016)  

 

 Variables of interests in the research  Numbers of participant 

households (hhs)/villages 

surveyed 

Household surveys  -Perceived experiences of land use changes; 

present land holding, main land use type and 

household tree cover area 

304 hhs 

Annual income  171 hhs 

Farm surveys  Detailed land use information, annual food 

production (main sources of food production 

including gathering)  

30 hhs 

Farm typology 

exercise   

Village level information on land uses, main 

crops, tree cover areas 

12 
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6.3. Results 

 

6.3.1. Land uses and planted tree cover characteristics of households by zone  

 

The surveyed households reported a change in their lands used for food production over the 

past 30 years (1985-2015).  A significant difference was found in the perceptions of the 

respondents who experienced a change of their land use for food productions (X2 = 76.19, 

df= 2, p<0.001) (Figure 6.1). Half of the households (56%) surveyed experienced a decrease 

in the size of their lands while just over a quarter of the households (28%) reported stable. 

Only 16% of the households reported an increase in their food production area. The changes 

in land uses reported by the households were different across the 3 zones in the landscape (X2 

= 31.91, df= 4, p<0.001). High proportions of households from the on-road zone (70%) 

experienced a decline in their farmlands while relatively more lands remained stable in the 

intermediate zone (40%). Only the higher land expansion for food production was reported 

by households (27%) in the remote villages in close proximity to forests.  

 

 

 

 

 

 

 

 

 

Figure 6.1: Proportions of household (%) experienced the changes in their main land used for 

food production over the past 30 years 
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Household respondents reported four specific land uses which include annual crop land for 

cultivation, fallow lands, fruit orchards, and planted tree cover for timber. Overall crop 

cultivation was the main land use of 50 percent of the households in all zones, following with 

23 percent of households with tree covered lands, 15 percent with fallow lands, and 10 

percent with fruit/orchard lands (Figure 6.2). Crop land was also the main use of 

approximately 60 percent of households in both remote and on-road zones than the 

intermediate zone (30 percent). Fallow land use was high in the households of remote zones 

(35 percent) than the intermediate (8 percent) and on-road (5 percent) zones. In contrast, half 

of the households reported to manage planted tree covered lands in the intermediate zone 

compared to only 25 percent households in on-road and 8 percent in remote zone. Fruit land 

was maintained in 12 percent of households across the intermediate and on-road zones which 

was just 5 percent in the remote zone.  

 

 

 

 

 

 



Chapter- 6 

206 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. 2: A) Proportions of households (%) used lands for four main purposes (i.e. crop, 

tree cover, fallow and fruit orchard) and B) and their relative distribution in the three zones 

 

The household land-use information showed that the size of the lands managed for crop 

agriculture, planted tree cover, fruit and fallow (left uncultivated) varied across the 

households in the three zones (Figure 6.3). Among these land uses, planted trees covered the 

largest size of the land (mean: 1.07±0.10 ha), following crop (mean: 0.57±0.53 ha), fruit 

(mean: 0.25±0.05 ha) and fallow (mean: 0.21±0.01 ha) (Figure 6.3). Household surveys 

showed that the land-use patterns were relatively different within the households across the 
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zones. Comparatively, the size of the annual crop (mean: 0.8 ha) and fallow land (mean: 0.5 

ha) use was larger in the remote households than the intermediate (mean crop: 0.4 ha and 

fallow: 0.33 ha) and on-road (mean crop: 0.3 ha and fallow:0.34 ha) (Figure 6.3). Against 

this, the land used to cultivate fruit was higher along the intermediate (0.562±0.12 ha) than 

on-road (0.10±0.10 ha) and remote zones (0.06±0.04 ha). Household-managed planted tree 

covered lands were larger in the on-road (mean:1.3 ha) and intermediate zones (mean: 1.2 ha) 

compared to remote zones (mean:0.7 ha). In total, as of the surveyed year (2015-16), the 

mean land holding size for total lands of the households was 1.91±1.89 ha, with size being 

higher in the intermediate zone (2.36±2.17 ha) compared to the remote (1.62±1.16 ha) and 

on-road zones (1.72±2.03 ha). 

 

Figure 6. 3: Relative size of land uses (mean) for crop, fruit, planted tree for timber and 

fallow land at households across 3 zones 
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6.3.2. Food production across land use zones   

 

The household surveys showed 78.9 percent households engaged in direct food productions 

by cultivating in their crop and fruit orchard lands (Table 6.2). The main foods produced at 

households are cereal (i.e. paddy and maize) (34.9 %), fruits (i.e. banana, mango, jackfruit, 

litchi) (24.5%), leguminous (8%), vegetables (5%) and beverage and species (4.2%) (Table 

6.2). More households of on-road zone engaged in cereal production compared to 

intermediate and remote locations due to better market access and cash income opportunities. 

Households of intermediate (42.3%) and remote (35.7%) zones engaged in more fruit 

production than on-road (22%). High proportions of households produced beverage and spice 

crops in on-road zone (56.4%) compared to intermediate (35.9%) and on-road (7.7%).  

 

Table 6. 2: Proportional distribution of households (%) produced diverse groups of foods 

across three zones during 2015-2016 

 
Main food types Overall 

(%) 

Remote Intermediate On-road 

Beverage and spice crops (i.e. tobacco, ginger, 

turmeric) 

4.2 7.7 35.9 56.4 

Cereal (i.e. paddy, maize) 34.9 28.4 29.9 41.7 

Fruit (i.e. banana, mango, jackfruit, litchi) 24.5 35.7 42.3 22.0 

Leguminous crops (i.e. beans) 8 53.4 31.5 15.1 

Root vegetables (i.e. tuber, potato) 2 5.3 15.8 78.9 

Vegetables (i.e. egg plants, pumpkin, radish, 

gourds, okra, radish)  

5.3 18.4 42.9 38.8 

 

 

The farm survey shows the total amount of food produced from different sources of land uses 

including gathering from forests or wild lands. In 2015-16, the average amount of food 

produced in the surveyed households were 8093±814 kg (Table 6.2). Crop lands were mainly 



Chapter- 6 

209 

 

used for food production (5026±736 kgyr-1) compared to fallow land (1697±368 kgyr-1) and 

fruit (962±185 kgyr-1) and gathering in natural forest and wild land (430±70 kgyr-1). Rice, 

maize, different leafy and root vegetables, beans, tobacco and turmeric were grown in crop 

lands. Food gathered from natural forests and wild lands mainly comprise vegetables, flower 

and fruit foods.  The amount of food produced and gathered from different land uses was 

significantly different across the zones. The amount of food produced and gathered for 

households was higher in the on-road zone (10096±1820 kgyr-1) compared to the remote 

(7410±1331 kgyr-1) and intermediate (6830±905 kgyr-1) zones (Table 6.3). Among the food 

sources, the highest crop production was also estimated 8526±1493 kgyr-1 in the on-road 

zone, which was twice the amount of remote (3480±827 kgyr-1) and intermediate (3109±583 

kgyr-1) zones. On the other hand, the fruit production was found to be the highest in the 

intermediate zone (1300±317 kgyr-1) followed by on-road (1068±378 kgyr-1) and remote 

(962±185 kgyr-1). Aside from these, the amount of food produced and gathered from fallow 

land and forest/wild lands were higher in the remote zone.  

 

Table 6. 3: Comparison of mean quantity of food in kg/household_1 year-1 produced from 

forest and non-forest land-use sources across the three zones (i.e. remote, intermediate and 

on-road zones). Standard errors are given after the “±” signs. χ2 and P values are given for 

Kruskal–Wallis tests that compared medians between the three zones. 

 

 

 

Land use for 

food production 

Mean total 

(n=30) 

Remote 

(n=10) 

Intermediate 

(n=10) 

On road  

(n=10) 

χ2 p 

Crop 5026±736 3480±827 3109±583 8526±1493 9.83 <0.01 

Fallow  1697±368 2806±757 2034±635 328±107 17.87 <0.001 

Fruit /orchard 962±185 432±167 1300±317 1068±378 6.58 <0.05 

Forest/trees/wild  430±70 781±135 406±87 140±43 15.49 <0.001 

Total  8093±814 7410±1331 6830±905 10096±1820 1.63 n.s 



Chapter- 6 

210 

 

6.3.3. Relative contributions of forest and non-forest sources to household income   

 

Economic activities in households includes crop agriculture, fruit orchard, forest and tree 

product collection, wage labour, employment and small businesses provided diversified 

sources for generating annual income (Table 6.4). The information gathered in the household 

surveys reveal that agricultural land-uses provided the largest portion of mean annual income 

for households. Mean annual income for households was estimated at 1662±99 USDyr-1 of 

which agriculture-related activities contributed the highest economic returns in a year. 

Agriculture sources, included the selling of seasonal crops (e.g. vegetables, bean, turmeric, 

potato etc.), provided the highest household income (440±57 USDyr-1) in a year across the 

surveyed households (Table 6.4). Employment generated the second highest income (297±65 

USDyr-1) to the households, for those who engaged in a formal job, followed by small 

business (211±37 USDyr-1). Forest income (175±30 USDyr-1) covered collection of forest 

and tree products including bamboo, wild foods and timber is slightly higher than wage 

(162±23) and fruit (159±18 USDyr-1) income. Livestock sources provided 129±30 USDyr-1, 

just above the other income activities (i.e. rent and driving: 102±25 USDyr-1).  
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Table 6. 4: The comparison of source-wise annual household income (mean income in USD 

± standard error) across the three zones (i.e. remote, intermediate and on-road zones). 

Standard errors are given after the “±” signs. χ2 and P values are given for Kruskal–Wallis 

tests that compared medians between the three zones (estimated income was converted from 

local currency into dollar: 78 BDT=1 USD). 

 

 Total 

(n=171) 

Remote 

(n=54) 

Intermediate 

(n=58) 

On-road 

(n=59) 

χ2 p 

Agriculture 440±57 515±71 234±40 567±146 22.75 <0.001 

Fruit 159±18 137±23 274±41 65±19 14.22 <0.01 

Forest 175±30 204±36 257±72 68±30 16.3 <0.001 

Wage 162±23 21±6 163±40 288±50 13.73 <0.01 

Livestock 129±30 180±45 186±75 25±8 25.07 <0.001 

Employment 297±65 98±38 570±162 210±88 0.937 n.s 

Small Business 211±37 62±28 222±59 340±84 13.27 <0.01 

Others 102±25 71±32 83±47 151±48 13.67 <0.01 

Total 1622±99 1239±100 1988±201 1728±179 6.88 <0.05 

 

 

Table 6.4 shows household economic activities and associated income contributions were 

different across the three zones. Overall mean annual income was higher in the households of 

the intermediate zone (1989±201 USDyr-1) than on-road (1728±179 USDyr-1) and remote 

(1239±100 USDyr-1) zones (Table 6.4). Agriculture was the highest source of household 

income in the on-road and remote zones (567±146 USDyr-1 and 515±71 USDyr-1 

respectively) which was almost double the size of the intermediate zone (234±40 USDyr-1). 

By contrast, in the intermediate zone, employment sources generated the highest annual 

income (570±162 USDyr-1) which was also slightly higher across the zones.  

 

Forest and tree sourced economic activities through selling timber, bamboo and wild foods 

were the second highest income source (204±36 USDyr-1) in the households of the remote 

zone. Fruit-based income (274±41 USDyr-1) was the second major income source, followed 
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by forest and tree products (257±72 USDyr-1) and small business (222±59 USDyr-1) in the 

intermediate zone. Compared to the remote and intermediate zones, there was low-level of 

forest income (65±30 USDyr-1) in the on-road zone, but income from small business and 

wage activities were relatively high (340±84 USDyr-1and 288±50 USDyr-1 respectively). 

 

The Pearson correlation analysis showed the level of relationships between different income 

sources of the households and their total household income (Table 6.5). Total household 

income was positively correlated with employment (0.567) followed by agriculture (0.493), 

fruit (0.400), livestock (0.371), forest (0.243) and small business activities (0.236) (Table 

6.5). Only wage income was found to be negatively correlated with total income of the 

households. At the zone level, agriculture land use was correlated with the total household 

income at the on-road (0.756) and remote (0.696) zones. On the other hand, forest sourced 

income was related with the total household income at on-road (0.408) and intermediate 

(0.294) zones. The same pattern of relationship exists for wage income and total household 

income in the on-road zone. However, livestock source income was positively related with 

the household income at the remote (0.592) and intermediate (0.491) zones.   
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Table 6. 5: Association between specific income sources and total household income 

(Pearson Correlation) 

 

Income sources 

Total  

Household 

income 

Zone level household income  

Remote Intermediate On-road 

Agriculture 0.493** 0.696** 0.206 0.756** 

Fruit 0.400** 0.328* 0.419** 0.441** 

Forest 0.243** -0.108 0.294* 0.408** 

Wage -0.208** -0.190 -0.259* -0.345* 

Livestock 0.371** 0.592** 0.491** 0.040 

Employment 0.567** 0.293* 0.649** 0.462** 

Small Business 0.236** 0.298* 0.239 0.186 

Others 0.178* 0.031 0.179 0.226 

**Correlation is significant at the 0.01 level; *correlation is significant at 0.05 level. 

 

 

6.4. Discussion 

 

The study found differences in households’ land uses in terms of size of the land used for 

crops, fruit orchard, fallow lands and tree covered lands. It revealed a transition of these land 

uses along the three zones from declines of swidden farms to increase of planted tree covers 

and fruit orchard. Land use for food production has decreased in each zone over the past 30 

years as perceived by the households, although the largest crop and fallow lands exist in the 

remote zone. While the larger tree covered land managed by households were present in the 

on-road and intermediate zones. This transition of land uses means different livelihood 

outcomes of the rural households, the roles of forest and trees to food production and income 

across the three zones in the region.  
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6.4.1. Trends in household land use and tree covers 

 

Over the last 30 years household land use exhibited a small increase in tree cover due to 

decline of farm areas in CHT region. The trend is evident from croplands (swidden farming) 

to tree covers with fruit orchards at households’ farms. Households have an upward trend for 

managing lands with tree covers in the large part of their lands followed by fruit orchard and 

crop cultivation. The increase in areas with timber tree plantations along with fruit orchards 

was associated with the decline of farm areas used for mainly swidden farming at the 

households (Rahman et al., 2017). The expansion of smallholder tree cover contributed to 

forest transition in Northern Laos as reported by Newby et al. (2014) that swidden landscapes 

are being transformed into those with a higher proportion of tree cover. The declines of 

swidden farming in the CHT region was consistent with the global review reported by 

Heinimann et al. (2017) of a significant decrease of swidden farming lands in all regions. 

They also project the decline of the land use over the next 20 years, and an entire 

disappearance by 2090. Heinimann et al. (2017) has pointed to disappearance of swidden 

farming in Bangladesh  by 2030 although they did not provide the land use trends following 

the decline of the swidden farming. Cramb et al. (2009) mentioned the transformation from 

subsistence agriculture land uses (i.e. swidden farming) had been mainly replaced by tree 

crops like rubber in Indonesia. Although the difference in the expansion of tree cover in 

different contexts of a landscape was not considered. The findings from CHT revealed the 

decline of swidden farm areas by the households was replaced by a diverse trend of land uses 

to mainly planted tree cover along the three zones.  It shows the land uses and transition to 

tree cover differ along three zones in the landscape.  
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In CHT, there was a small expansion of agricultural farm areas in the remote zone with 

proximity to forests and declines far from forests. This finding corroborates with findings of 

Baudron et al. (2017) in Ethiopia that farm area tends to decrease significantly with 

increasing distance from the forest. Bala et al. (2013) report that swidden farming is still 

widely practised in the remote areas of CHT and over 30 percent of lands are utilised this 

way.  This is relevant to this study in that swidden farming is evident in the remote zone of 

the region. The increase of farm land in CHT contributes to subsistence agriculture through 

swidden farming and this is closely associated with clearing of natural forests in the remote 

zone. The presence of swidden farms in the remote zone is identified as a driver of forest loss 

in the region (Ahammad et al., 2019). Insecure ownership of lands also contributes to the low 

possibility in tree cover retention in the remote zone.  

 

The location of households in remote forest to on-road zones characterise how people use 

their lands differently, the  size of land uses and particular planted tree covers in the region. 

McLennan and Garvin (2012) found that traditional land uses such as subsistence agriculture 

and cattle farming declined followed by abandonment of lands, timber plantations across the 

rural communities in Costa Rica. But they noted these new land uses varied amongst the five 

communities depending on their locations. In the CHT region, households in intermediate and 

on-road zones have larger land holdings and planted tree-covered lands, including fruit 

orchard compared to the remote area. Conversely, the size of crop fields including fallow 

lands are high in the remote zone with limited tree-covered lands at the households. Though 

different patterns of present land use and size of the land used reveals the importance of 

geographic location on the land use and distributions of tree cover within the region. 
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The higher size of land uses with planted tree covers at the on-road and intermediate zones 

reveal how different management contexts influenced household land ownership and their 

tree cover in the region. Historical management practices and ownership patterns have 

different effects on the investments of farmers in crops, fallows, or perennial tree crops. Most 

land in the CHT region is managed by the state, either in forest covered or deforested 

conditions, although private owned planted tree covers have increased in the last decade and 

this is obvious along the intermediate and on-road zones (Ahammad et al., 2019). A study by 

Coomes et al. (2011) found that initial land size and the mode of land acquisition influenced 

the changing land type and acquire of tree covers in swidden farming system of Amazonian 

peasant village. In CHT region, households who maintained swidden farming without secure 

ownership receive small landholding compared to those who received land title under 

government sponsored plantation programmes.   

 

The present study demonstrates the increase of tree cover in households’ lands may only 

occur when there is secure land ownership by swidden farmers.  Under the state forest regime 

in the region, local communities showed low willingness to retain trees or fruit orchard 

agroforestry development due to undefined rights on the property for land use (Rasul et al., 

2004). This  results in the lower growth of tree covered lands in households of the remote 

locations. Rasul and Thapa (2006) and Rahman et al. (2016) found that agroforestry practices 

combining tree and crops may enhance food production and economic returns in CHT region. 

But this research has not considered the roles of forest management and land ownership in 

land use change to tree cover or developing agroforestry. This PhD study has found that land 

uses for tree areas of the rural households differed in three locations due to a difference in 

management contexts.   
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6.4.2. Relative contributions of forests and tree land uses to food production 

 

Households produced diverse foods (mainly cereal, vegetables, fruits, leguminous, beverage 

and spice food groups) across the three zones in the region. Though cereals and fruit remain 

the major sources of foods produced in the households, their production differs among the 

three zones in the landscape. People produced more cereal foods in the on-road zone far from 

forests while more fruit was produced in the remote and intermediate zones relatively closer 

to forests. People maintained cereals, fruits and leguminous crop foods in the remote areas. 

The recent increase of cash crops (i.e. vegetables, beverage and spices food groups) and the 

intensive use of lands contributed to the diverse food productions in the on-road zone. Behera 

et al. (2016) reported a similar finding on an increase of annual food productivity in swidden 

farming dominated regions of the Northern India. Though households possess relatively low 

crop land area and high tree covers in the on-road zone, their capacity to diverse food 

production tended to increase. This reflects a synergy between the increase of tree cover and 

intensive food production at households in the on-road zone only.  

 

Compared to other land uses, the food provisioning roles of forest and/or wild lands is low in 

the households surveyed, but the contributions of vegetables remain more important in the 

households along remote location in the region. More uses of forest and fallow lands for food 

sources in the remote location were evident while the individual household land holding of 

tree cover is relatively lower than other locations in the CHT. By contrast, people’s 

dependence on forest sourced food tended to decline along the intermediate and on-road 

zones though they had an increasing trend in ownership of tree cover areas. Broegaard et al. 

(2017) found that the expansion of cash crop agriculture improved rice sufficiency through 

rising household incomes, but there was a lack of a nutritionally-balanced diet in Northern 
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Laos. This implies a possible trade-off between planted tree cover and diverse food 

provisioning services such as wild vegetables gathered from forests in the CHT region.  

 

The relationship between the land uses and overall food production vary along the three 

zones in CHT. Despite the low-level of planted tree areas owned by households in the remote 

location, people maintain swidden agriculture practices, fallow lands, fruit orchard and access 

to natural forests which may contribute to dietary diversity. Although the food production 

(i.e. cereal, vegetables) is largely subsistence oriented in the remote location, fruit production 

remains high due to the fallow lands managed for banana fruit. Higher food production in 

swidden farming found in this study contrasts to  Islam et al. (2007). They reported relatively 

low food production from land used in swidden farming in CHT region although the present 

study found diverse food production from the swidden, fallow and fruit land uses in the 

remote zone of the region. This indicates any generalisation on the declining roles of the 

swidden farming for subsistence level food provision may underscore the importance of the 

land use in the households for maintaining diverse food sources in landscape contexts. 

However, the increase in tree cover at households’ farm holdings in the on-road zone has 

shown to have no direct contribution to food production and diversity of food sources.  

 

6.4.3. Transition in forest contributions to household economy   

 

The economic income generating activities of the rural households shows different patterns 

across the three zones in the landscape. Agriculture sources provide the largest income 

contributions to the households in remote and on-road location, but the employment and 

business also contribute a substantial amount of household income in the intermediate zone. 

However, the economic activities are location specific. Agriculture still forms a major part of 
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household income in the remote area which is also equal to the on-road zone. On the other 

hand, the employment and fruit orchard contributions was higher in the intermediate zone. 

Wage-income activities increased in the on-road zone due to the changes in land uses for 

intensive agriculture and timber-harvesting sectors that required more labour works. 

However, forest income contributed to total annual income of the households in the on-road 

and intermediate zones. This trend reflects the positive association between tree cover and 

household economy in the intermediate and on-road zone. Nevertheless, a positive forest 

income relationship only exists within the households who have access to planted trees.  

 

A clear transition is evident in the landscape from a lower annual income in the remote zone 

to higher in the intermediate and on-road zones. The highest annual income sources recorded 

for the households in the intermediate zone indicates the increased contributions of 

employment sectors and relatively better access to forest and tree owned areas at the 

households and fruit orchard-based land use. By contrast the increase of household income 

along the road zone were due to the growing cash crops mainly tobacco, ground nuts, and 

seasonal vegetables. Higher dependence on cash crops implies there is a decrease of forest 

product extraction and associated income contributions at the households in the on-road zone. 

That is due to the average forest income remaining low in the households of the on-road zone 

compared to intermediate and remote zones. However it is not possible to determine whether 

the decline of forest contributions in the on-road zone has benefited the conservation of 

forests.  

 

The shift from swidden farming to cash crop agriculture including fruit orchard and planted 

tree areas offers almost immediate economic benefits in both intermediate and on-road zones. 

Castella et al. (2012) reported the transition in rural livelihood showed a capital accumulation 
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in the households, progressively leading to a decreasing dependence on forest for food 

gathering or income generation. At present the cash crops and secure access to trees areas 

may contribute to a stable income of a small number of households and adoption of off-farm 

activities including employment in the intermediate and on-road zones of the region. Zhen et 

al. (2014) studied land use change impacts on livelihood in China mentioned that the 

relatively high rewarding source, like employment, are the most important factors that affect 

farmers’ economic activities. As a result, the level of income from employment and business 

were evidently high compared to the forest/trees, wage and fruit orchard in the CHT.  

 

The positive association between forest or tree cover and the household economy is location 

specific only rather than for the region as a whole. Though high tree cover contributes to the 

increase of household income in the on-road zone, but overall access to forest income will 

remain disproportionate within the households in this location. As result it is evident that 

wage generating activities associated with timber harvesting and cash crop agriculture 

becomes important alternative income for those who have no secured ownership of tree areas 

or formal employment in the on-road zone. In this case, farmers who do not have access and 

capital to adopt tree areas, crop lands and employment will be largely affected due to the land 

use shifts in the long-run. But as the crop and fallow lands declined in the on-road zone, there 

is more likely to increase inequality in accessing tree owned areas. On the other hand, though 

reliance on forests for household income still persists in most of the households in the remote 

zone, given their low-level of tree ownership, there are likely to be further pressure on natural 

forest loss and associated livelihood impacts such as decline of wild food sources including 

economic benefits in the long term.  
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6.5. Conclusion 

 

This Chapter has explored the present land uses of households to understand the association 

between forest and tree covers with livelihood outcomes (i.e. food production, income) along 

three zones (i.e. remote, intermediate and on-road) in the Chittagong Hill Tracts region of 

Bangladesh. In doing so, it was evident that diverse land use patterns by households exist 

ranging from crop lands under swidden farming practices and low-land agriculture, to fruit 

orchard and plantations tree covers in this forest-agriculture landscape. In the region there has 

been increasing tree cover with plantations for timber including fruit orchard over the past 30 

years. However, this study shows that this transition from swidden farming to planted tree 

cover land uses cannot be generalised for the whole landscape. The tree cover uses and the 

size of lands is mainly associated with the locations of the households and their ownership 

context in this forest-agriculture landscape.  

 

In this study examining livelihood outcomes associated with the land use transitions provides 

useful information on how forests and tree contributions vary relative to other land uses for 

direct food and income. The findings show the effectiveness of tree management and its 

relative contributions to rural livelihoods across landscapes. The rising economic value of 

planted lands may be important in land use decisions concerning transitioning from swidden 

agricultural and other land uses to investing in managed secondary forests and plantations. 

However, the trend in tree planting may have negative implications for declining food 

sources due to decrease availability of crop lands and further increasing intensification of 

agriculture land uses. 
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The transition to the largest area of tree based land uses has a positive association with 

household income including wage activities related to timber harvesting and agriculture 

cultivation. But this may not provide long-term livelihood (income) support and could have 

negative effects on people without access to crop and tree owned lands. The expansion of 

planted tree-based land use raises concerns regarding local livelihoods, food production and 

food security because of local populations’ limited access/tenure to these areas which they 

previously had access.  In this context locations of the households and their different 

ownership rights not only influence land use decisions but also lead to forest loss and delays 

in increase of tree covers in the region. The current forest management institutions could 

consider a range of values of forest and trees along with the improvement of land uses. It may 

be appropriate to take into account the different social-ecological conditions of rural 

communities to successfully integrate tree cover land uses and enhance their benefits across 

the landscapes in the region.  Rather than applying a similar forest and land management 

approach for the whole landscape, a site-specific assessment of land types and ownership 

contexts might be more effective to reconcile the choices of local land users and their most 

needed ecosystem services. 

 

This Chapter has investigated the land use transitions from swidden farming to cash crops 

and planted tree covers has taken place and, their impacts on livelihood outcomes along 

different forest-agriculture landscapes of CHT region in Bangladesh. In the Chapter 7, the 

study provides a discussion on the policy implications of ecosystem service concept in 

supporting forest and tree management, and enhancing multiple benefits in particular CHT 

region. 
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Chapter 7: A review of forest-related policies and 

ecosystem services in support of forest and tree 

management and livelihoods of Bangladesh 

 

 

 

 

A local respondent woman shares her views on the multiple benefits of forest ecosystem 

services (source: Ronju Ahammad) 
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7.1. Introduction  

 

The ecosystem services (ES) concept emphasizes the multiple benefits of ecosystems to 

humans (MA 2005). The broad categories of ecosystem service benefits are provisioning (i.e. 

food, fibre and fuel wood etc.); regulating (i.e. air quality, soil protection, carbon 

sequestration etc.); supporting (i.e. habitat of species); and cultural (i.e. aesthetic, recreation 

etc.) services.  Forests and trees provide a range of provisioning services including food, fuel 

wood, agriculture implements, medicinal products and construction materials that directly 

benefit millions of rural people in least developed countries (HLPE, 2017).  Indirectly forests 

contribute services through regulating air and water as well as supporting food production by 

facilitating crop pollination, enriching soil and reducing erosion (Foli et al., 2014, Reed et al., 

2017). In Chapter 4, the study applied the ES concept to investigate these multiple benefits of 

forests and trees in rural communities in the CHT region of Bangladesh. By applying the ES 

concept, the study revealed the use of forest and tree uses (e.g. fuel wood, wild foods, timber 

etc.) by rural people in CHT region and their perceptions on the indirect benefits of forest. 

There is evidence that adoption of ES concept can contribute to recognition of the broader 

roles of forests, its current state and impacts and support required responses (Bouwma et al., 

2018). The application of the ecosystem service concept in exploring forest and tree 

importance in rural communities has been investigated in other countries. Socio-economic 

conditions and locations influence people’s appreciation towards ecosystem services in 

Indonesia (Muhamad et al., 2014). In India it was found the distribution of ecosystem 

services relies on social and cultural process (Lakerveld et al., 2015). In rural Zambia local 

wealth conditions influence uses of provisioning services by rural households (Kalaba et al., 

2013a).  Through such studies the usefulness of the concept is promoted to explore human-

ecosystem relationships, but the implications of the concept in supporting forest management 
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through inclusion in forest policy is yet to be understood in particular developing country 

context.  

 

This Chapter proceeds by reviewing existing studies about forest policies in relation to 

ecosystem services from the global context and policies and legislation in Bangladesh. Then 

the Chapter provides the research objective and questions, methods applied and presents the 

findings and discussions.     

 

7.1.1. Current approaches to forest management and ES concept  

 

The ES concept is gaining importance in relation to broader natural resource management 

including forest policies at the global (i.e. Convention on Biological Diversity) (Leadley et 

al., 2014), regional (i.e. EU) (Bouwma et al., 2018) and national contexts (i.e. UK, Australia) 

(Verburg et al., 2016, Raum, 2017, Pittock et al., 2012, Bouwma et al., 2018). In  recent 

decades, global forest policy has evolved with a focus on sustainable use, conservation and 

management of all forest and tree resources for the benefit of society (FAO, 2010). The ES 

concept is more likely to be particularly relevant to forest policy for supporting sustainable 

management of forests while ensuring the benefits for local livelihoods and global 

environmental sustainability (Wang and Fu, 2013). For instance, ecosystem services-based 

policy has been found to be effective in achieving biodiversity conservation, integrated 

natural resource management as well as sustainable management of forests at the national 

level in the UK (Raum, 2017). 

 

The policy implications of the ecosystem service concept has been explored in relation to 

developed regions or countries such as the EU (Bouwma et al., 2018), UK, Australia and 
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New Zealand  (Greenhalgh and Hart, 2015, Raum, 2017, Pittock et al., 2012).  The MA 

(2005) recognised the roles of ecosystem services in rural livelihoods and focused on policies 

to incorporate this concept for guiding the management of ecosystems in developing 

countries. There is  limited consideration on how forest policies incorporate ecosystem 

service concept or ecosystem services in developing countries where deforestation, loss of 

biodiversity and forest dependence of local communities remain high. Badola et al. (2015) 

noted that forest related policies have not accounted for the role of the Indian Himalayas in 

providing ecosystem services and resulted in a lack of information regarding multiple uses of 

services for conservation, agriculture, development, and tourism. The pressures on 

ecosystems may be exacerbated by misguided policies and institutional arrangements, such as 

inappropriate subsidies and inequitable patterns of ownership and access to resources.  

 

Mainstreaming ecosystem services within policies is recognised as essential to identify the 

relative benefits of forest and agriculture land uses and support their effective integration in 

the upland region (Carrasco et al., 2016). Several studies reported that there are gaps in 

policies to recognise the contributions of shifting cultivation land use to wellbeing and 

livelihoods of the people living in forest landscape (De Royer et al., 2016, Roshetko et al., 

2017). Lack of supportive policies for tenure and land ownership to local communities 

impede sustainable forest management especially tree management in land uses. That 

eventually undermines the existing goals of the forest policies either for conservation or 

improving the land uses. Although there is a trend to promote alternative land uses, but it is 

especially intensified systems with monoculture crops or planted forests which have negative 

effects on the security of livelihoods and ecosystem services (Catacutan et al., 2017). Overall 

there is yet to be supportive policies that facilitate a gradual evolution of land uses from 
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shifting cultivation to agroforestry systems through tree-and-crop management, and enabling 

land tenure for the adoption of sustainable land management.  

 

7.1.2. Policy and law for forest management in Bangladesh 

 

Forest management in Bangladesh is largely regulated by state directed policies and rules 

(MoEF, 2016). The Forest Department under the Ministry of Environment and Forest is the 

main agency with a  mandate for  the management, conservation and sustainable development 

of all types of forest in Bangladesh (BFD, 2018a). The first National Forest Policy was 

enacted in 1979 after independence of Bangladesh in 1971.  The first forest policy mainly 

emphasised on nationalisation of the government forest, undertaking forest expansion 

through plantations along the coastal areas and unclassed state forests in CHT region, 

optimum harvesting of forest products for local needs and industrial raw materials. But it has 

not provided any specific measures. The second National Forest Policy was adopted in 1994 

which included a number of measures including afforestation target to achieve tree covers of 

20 percent of the country’s land area including private and government lands, involvement of 

local communities in plantations, development of forest based small industries, conserving 

biodiversity and maintaining traditional rights of ethnic population. The new Forest Policy 

2016 published recently (BFD, 2016).  

 

In Bangladesh, a policy is followed by a legal framework including a primary and 

subordinate legislations. The Forest Act 1927 is the key regulatory instrument for supporting 

the national forest policy implementation through law related to forests, the transit of forest 

produce and the duty leviable on timber and other forest-produces. Apart from the National 

Forest Policy and associated Forest Act, a number of strategic documents have been prepared 
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by the concerned government agencies (i.e. Ministry of Environment and Forest and Forest 

Department) in Bangladesh such as Five Year Plan, Forest Master Plan, Country Investment 

Plan. These policy documents support the implementation of the national forest policy 

through guiding the activities and required funding in line with the stated objectives. In 

addition to forest policy and law and related strategic policy and plans in Bangladesh a 

number of other relevant natural resources management and conservation policies and laws 

exist. These include specific legislation such as Wildlife (Conservation and Security) Act 

2012, the Biodiversity Conservation Act 2012 for regulating biodiversity conservation and 

management of wildlife and protected areas and Social Forestry Rules (2010) for plantations.  

 

The Bangladesh Forest Department responsibilities is to regulate reserve areas declared for 

conservation or protection and initiate plantations along with the deforested areas and 

marginal lands in Bangladesh. Two broad approaches to date to forest management are “co-

management” and “participatory forestry”. Since the early 2000s, co-management approach 

in protected areas involves local communities and limits their access to uses of forest 

products in the buffer zone. This approach has only been established in the forests of the 

north-eastern upland and central region of Bangladesh. The participatory forestry 

management approach mainly focuses on increasing tree covers in public lands including 

marginal areas not used for cultivation such as roads and fallow lands in collaboration with 

local communities through benefit sharing to adjacent local communities under the Social 

Forestry Rules 2010. It has been reported by Sadath and Krott (2012) that overall, forest 

policies in Bangladesh show a gradual change towards a “pro-people” orientated forest 

management approach.  The National Forest Policy (1994) mentions establishment of 

plantations as a key objective to increase in tree cover, and integrate forests within broader 
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rural development through participatory/social forestry approach for tree cover expansion 

(Sadath and Krott, 2012).  

 

7.1.3. Review of forest and ecosystem services related policies  

 

The objective of this Chapter is to review forest related policies in Bangladesh to examine 

how the ecosystem service concept and ecosystem services are represented for supporting 

forest management and rural livelihoods. To achieve the objective, the study answered two 

questions: 1) To what extent do the current forest related policy in Bangladesh recognise 

ecosystem service concept and service categories? and 2) What are the specific forest policies 

in relation to ecosystem services for CHT region? This was conducted in order to understand 

how national forest policies prioritise the different ecosystem services within the existing 

forest policies and management regimes to anticipate future needs and trends for the country 

in the years to come. A focus on CHT is made because the region covers almost 40% of the 

country’s forest areas (BFD, 2017a), but the forested ecosystems are also severely degraded 

in the region (Reddy et al., 2016, Ahammad et al., 2019). Within the context of findings of 

Chapters 4-6 of the thesis, it is evident that the sustainable use and management of forest-

based ecosystem services remains essential for the rural livelihoods of the CHT region in 

Bangladesh. Given the findings of Chapter 6 on land use change and transitions from 

swidden farming to tree covers in CHT, there is evidence of increasing tree based land uses 

with diverse outcomes for livelihoods across the landscape. With significant population 

growth in the CHT region (UNDP, 2009), limited land potential for agriculture (Islam et al., 

2007) and deforestation (Ahammad et al., 2019), there is a need for implementation of 

effective policies to support forest management which can sustain forest benefits and services 

in the CHT region.   
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The following sections of the Chapter summarise the methods used in policy analysis. The 

Chapter proceeds with a summary of key forest policies and legislations, criteria used for 

scoring and identifying the relevant policy objectives in relation to ecosystem service concept 

or ecosystem service categories. Then it provides results and discussions related to ecosystem 

service concept or ecosystem services recognised within forest policies in Bangladesh and 

particular reference to CHT region. In  this Chapter, a policy is broadly considered a written 

document intended to guide and determine present and future decisions and actions (FAO, 

2010a). It usually comprises a set of goals or objectives and an outline of a course of action to 

achieve them. While forest policy provides direction, legislation is an instrument to establish 

rules, rights and responsibilities for implementing a forest policy.  

 

7.2. Methods  

 

The main sources of information used in this Chapter is based on analysis of six government 

policy and three legislation documents related to forest management in Bangladesh in 

general, and with reference to the CHT region (see Table 7.1 below). The analysis assessed 

the coherence between existing policies and ecosystem services concept by applying a 

weighted score system adapted from Bouwma et al. (2018) (Table 7.2). This method 

identifies the criteria and weighted scores based on the extent of the reference or mention to 

ES on a scale from 1 to 6 (Table 7.2). The assessment reviews policy and legislation 

components in objectives or general statements and proposed actions for information about 

ES concept and specific ecosystem services. The review identified policies that set specific 

ecosystem services to be achieved through forest and tree management. The specific 

ecosystem services identified from the statements (e.g. fuel wood, water regulation, aesthetic 

etc.) of the policies and legislations were then categorised into broader classes of 
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provisioning, regulating and cultural ecosystem services) (Bouwma et al., 2018) (Table 7.3). 

In relation to livelihoods, the types of provisioning services. (e.g. fuel wood, timber, primary 

medicines etc.) mentioned in the policies and legislation were identified. The policy and 

legislation are also reviewed for reference to promoting or supporting delivery of socio-

economic benefits from forests to local communities, including mention of people having or 

gaining access to land for forest and tree uses in the CHT region (Table 7.2). 
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Table 7. 1: List of policy and legislative documents reviewed and responsible government agencies  

 

 Documents Year of 

enactment 

Abbreviation Responsible agency 

Sources 

Sources of the policies 

and legislation 

Policies  1) National Forest Policy  2016 NFP FD, MoEF (MoEF, 2016) 

2) Bangladesh Country Investment Plan for 

Environment, Forestry and Climate Change 

2016 CIP FD, MoEF (MoEF, 2017) 

3) Forest Investment Plan 2017 FIP FD, MoEF (BFD, 2017b) 

4) Seventh (7th) Five Year Plan for Forestry Sector  2017 FYP FD, MoEF (GED, 2015) 

5) Bangladesh Forestry Master Plan  2017 FMP FD (BFD, 2016) 

6) National Biodiversity Strategy and Action Plan 

of Bangladesh  

2016 NBSAP DoE, MoEF (DoE, 2016) 

Legislation 1) Forest Act 1927 FA FD, MoEF (MoEF, 2018) 

2) Bangladesh Biodiversity Act  2017 BBA FD, MoEF (mayMoEF, 2017) 

3) Wildlife (Conservation and Security) Act 2012 WA FD, MoEF (MoEF, 2012) 

(Forest Department-FD, Department of Environment- DoE and Ministry of Environment and Forest-MoEF). 
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Table 7. 2: Description of the criteria and weighted scores adopted from (Bouwma et al., 2018) for assessing policies and inclusion of ES 

concept and specific ecosystem services 

 

No explicit mention of ecosystem services or ecosystem service concept   1 

Mentioned ecosystem service concept broadly, without further statement  2 

Mentioned ecosystem service concept or some services with indicative measures or actions  3 

Mentioned ecosystem services in objective, but without further actions identified  4 

Policy contained ecosystem services in objectives and provide corresponding measures proposed for ecosystem services, but remained unclear  5 

Ecosystem services mentioned throughout the policy including objectives and provided explicit details for implementation provided  6 

 

Table 7. 3: Categories of ecosystem services considered for the policy review following the MA (2005d) and Bouwma et al. (2018) 

Ecosystem services 

Provisioning services  Food; fuel wood; construction raw materials; primary medicines; fodder  

Regulating Services  Water purification; air quality; soil protection; soil fertility; pest and disease control; pollination 

Cultural services Aesthetic; spiritual; educational; eco-tourism 
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7.3. Results 

 

The study reviewed six policy documents and three legislations in the context of forest 

management and biodiversity conservation since they are closely related in Bangladesh  

(Table 7.1).  In each document, the objectives, statements and activities proposed were 

assessed to identify if the ecosystem service concept or specific ecosystem services and 

livelihood aspects (i.e. socio-economic benefits, access to forested lands, participation in 

forest management) were mentioned. 

 

7.3.1. Presence of ecosystem service concept and ecosystem services within the forest 

policies and legislation in Bangladesh  

 

The forest policy documents were reviewed to identify statements related to the ES concept 

and ecosystem services (Table 7.4). The first National Forest Policy of Bangladesh was 

enacted in 1979 with a view to expansion of forest areas, enhancement of community 

participation in management, conservation and scientific management of forests and optimum 

forest extraction and setting up of new forest-based industries (Mustafa, 2002). The second 

National Forest Policy adopted in 1994 made substantial progression to integrate forest 

management and conservation within broader rural development and poverty alleviation, tree 

cover expansion with the participatory/social forestry approach and co-management of 

protected areas for biodiversity conservation (IUCN and BFD, 2016). But the preceding 

policies do not mention the ES concept or services.  The recently adopted National Forest 

Policy (FP)(2016)  has incorporated ecosystem services within the main aim “to produce a 

wide array of goods and ecosystem services for the benefit of Bangladesh's present and future 
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generations” (MoEF, 2016, page 3). In objective 10 of the NFP, it notes “to include valuation 

and payment for ecosystem services in the planning and management of forest ecosystems” 

(MoEF, 2016, page 3). The focus on valuation of ecosystem services that forest provides in 

Bangladesh is also stated in the policy statement section 1 of the NFP.  But ecosystem 

services are not formally recognised in this policy as a framework for operations in forest 

management to recognise the wide range of forest benefits. 

 

The Bangladesh Country Investment Plan for Environment, Forestry and Climate Change 

(CIP) (2016) explicitly recognises ecosystem services as a conceptual framework (section 

1.4).  It also mentions ecosystem service outcomes under cross-sectoral priority programmes 

to achieve it, and states sustainable forest management (section 1.4) (MoEF, 2017, page 6).  

The Forest Investment Plan (FIP) (2017) does not directly mention ecosystem services within 

its objectives, but it has incorporated some targets (i.e. carbon sequestration) to achieve 

through sustainable forest management (BFD, 2017b, page 36). The seventh fifth-year plan 

(FYP) (2017) does not have any stated aspect of ecosystem services. There is no clear 

statement on incorporating ecosystem services in the planning or implementation phase in 

FYP.  The Bangladesh Forestry Master Plan (2016) mentioned ecosystem services in general 

without indicating any aspects of integration within planning and implementation (BFD, 

2016). None of the three Acts reviewed mentioned the ecosystem service concept. But these 

Acts indirectly mentioned the benefits of forest as “forest produces” (Interpretation clause 4 

in Chapter 1 of the Forest Act 1927).    

 

Both ecosystem service concepts and ecosystem services are explicitly mentioned in CIP 

(Table 7.4 and 7.5). CIP specified all ecosystem services: provisioning ecosystem services 
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(i.e. bamboo; cane; murta -Schumannianthus dichotoma; medicinal plants, honey and wax and 

goal pata-Nypa fruticans) (Table 7.4).  The CIP document proposed sustainable development 

and management of natural resources as one of the priority areas (or pillar) and programmes 

for investment over a five-year period (2016 – 2020). Under this priority, relevant 

programmes such as sustainable forest management, and enhanced socioeconomic benefits 

from forests, biodiversity conservation, sustainable management of wetlands, rivers and 

marine ecosystems, and soil and groundwater management are mentioned. In particular the 

CIP focuses on achieving regulating services (i.e. carbon sequestration, soil protection and 

water regulation) and cultural (ecotourism) services (Table 7.5). The five policies (i.e. NFP, 

FIP, FYP, FMP and NBSAP) have not identified specific programmes or actions in relations 

to ecosystem services.  

 

The review of the categories of services mentioned in the policies and legislations reveal that 

regulating services were the most frequently mentioned service and in the greatest detail, 

followed by provisioning and cultural services (Table 7.5). All six forest related policy 

documents (NFP, CIP, FIP, FYP, FMP in Table 7.5) mentioned carbon sequestration, timber 

and biodiversity as the main ecosystem service to be enhanced. The National Forest Policy of 

2016 emphasised regulating services (i.e. carbon sequestration, biodiversity and water 

regulation), provisioning (i.e. NTFPs and timber) and cultural ecotourism services (Figure 

7.5). While the Forest Investment Plan proposed programmes for enhancing carbon stock, 

protecting biodiversity, fuel wood and timber, but did not mention any cultural services. The 

Seventh Five-Year Plan, 2017 proposes undertaking measures to improve the provisioning 

services mainly related to NTFPs (i.e. bamboo, cane, murta, medicinal plants, honey, wax, 

goalpata), and conservation of watersheds for securing fresh water. The Forest Act 1927 
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mentioned only provisioning services. The other two Acts (i.e. BBA 2017 and WA 2012) 

have not specifically mentioned any ecosystem services but contained general statement 

about biodiversity conservation and the cultural benefits of community conserved forests 

(MoEF, 2012, Chapter 1; MoEF, 2017, Chapter 1).  
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Table 7. 4: Summary of statements in the forest policy documents related to ES concept and ecosystem services in Bangladesh  

Policy 

documents 

Statements in relation to ecosystem services concept and ecosystem services  Relevant Sections of 

the policy documents  

Scores 

NFP, 2016 Recognition of ecosystem services for valuation in the objective of the policy with given on actions or 

measures  

 

1.6 (objective- 2 and 

10) 

 

 

5 

CIP, 2016 Recognised ecosystem service explicitly as conceptual framework within the stated objective and 

proposed programme for sustainable forest management and ecosystem service outcomes 

1.4, 6 and 1.1.3 6 

FIP, 2017 Some ecosystem services mentioned such as carbon sequestration with further actions for plantations 

management 

1.12 and 2.11 3 

FYP, 2017 No explicit mention on ecosystem service concept, only stated programme for valuation of goods and 

services without any specific actions or implementation measures 

8.3 

 

2 

FMP, 2017 Ecosystem services mentioned broadly without further statement  Page viii 2 

NBSAP, 2016 No specific mentions about ecosystem service concept, but emphasis given on economic valuations of 

ecosystem services, and its comprehensive assessment, but no strategies mentioned  

3.1.3 and 3.2  5 

FA, 1927 No explicit mention of ecosystem services or ecosystem service concept   - 1 

BBA, 2017 No explicit mention on ecosystem service concept, but recognised ecosystem services broadly through 

biodiversity conservation  

- 2 

WA, 2012 No explicit mention on ecosystem service concept, but mentioned cultural ecosystem services through 

conservation of community conserved forests 

- 3 
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Table 7. 5: Specific forest-based ecosystem services addressed in policy documents of Bangladesh   

 

Policy 

documents 

Provisioning ecosystem services  Regulating ecosystem services Cultural ecosystem services 

NFP, 2016 Timber, NTFPs (not specified-n.s.) Water regulation, Carbon sequestration 

 

Spiritual, Ecotourism, 

Educational  

CIP, 2016 Bamboo, Cane, Murta (Schumannianthus dichotoma), 

Medicinal plants, Honey and wax , Goal pata (Nypa 

fruticans) 

Water regulation, Carbon sequestration, Soil 

protection 

 

Ecotourism   

FIP , 2017 Fuel wood, Timber, Pulp wood Water regulation, Carbon sequestration, Soil 

fertility, Soil protection  

n.s.  

FYP, 2017 Bamboo, Cane, Murta, Medicinal plants, Honey and 

wax, Goal pata (Nypa fruticans)  

Water regulation, Carbon sequestration  

 

Ecotourism  

FMP, 2017  n.s. Water regulation, Carbon sequestration  

 

n.s. 

NBSAP, 2016 Fuel wood, Timber, Medicinal plants Water regulation, Carbon sequestration 

 

Aesthetic, Ecotourism  

n.s.: not specified  
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7.3.2. Policies and legislation in relation to ecosystem services and livelihoods for CHT 

region  

 

Further analysis of forest related policy and legislation revealed specific provisions or 

statements in relation to forest management and ecosystem services for the CHT region. 

Table 7.6 presents the assessment of all six policies which mention plantation or expansion of 

tree cover as main forest management tool in the CHT region. The NFP (2016) specified 

plantation actions be undertaken in deforested lands or degraded lands known as “unclassed 

state forests” in the region (MoEF, 2016, page 7-9). But the NFP (2016) does not specify any 

priority measure or approach for implementation and ecosystem services to be achieved. The 

CIP (2016) proposes interventions for multi-strata plantation development combining trees, 

fruit orchard and native forest species for the CHT region. The policy also emphasised zoning 

of land uses in CHT region for plantations (MoEF, 2017b, page 52-53). It also aims to 

enhance regulating ecosystem services (i.e. soil erosion, biodiversity and water regulation) 

(citation section no needed). Restoration of degraded forested ecosystems by plantations was 

mentioned in the FMP, with a focus on assisted natural regeneration measures with native 

plant species. The FMP also mentioned regulating services (i.e. water regulation, soil fertility 

and soil protection) (BFD, 2016, page 126-128). In the seventh FYP, a programme for 

watershed conservation was proposed in order to achieve outcomes for regulating services 

mainly through water regulation. Only the NBSAP (2016) document recognises the  

importance of forest ecosystem service valuations in CHT region (DoE, 2016, page 29).  

 

In relation to livelihood issues (i.e. socio-economic benefits, rights to forest uses and 

participation in forest management) no specific programme was proposed in any policy 
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documents for the CHT region (Table 7.6). The FIP proposed programme for achieving 

sustainable livelihoods is carbon sequestration through forest management in the region. But 

it does not identify any specific socio-economic aspect (i.e. rights to forest uses and 

participation). The NFP and FMP also generally mention supporting rural livelihood through 

benefit sharing with local communities from forest and tree management in the region. But 

these policies prioritised resolving land tenure issues in regard to the ownership of trees 

although the policies do not specify an approach to do so. The NFP and FMP proposed 

actions for the resolution of land ownership issues in undertaking plantation programme. 

However, the Forest Act 1927 has not specified any legal provision for resolving rights of 

ethnic communities on land used for swidden farming and customary forests in the region.  
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Table 7. 6: List of policy provisions for ecosystem services and livelihoods for CHT region  

Policy 

documents 

Specific policy statements made about forest 

management for CHT region  

Specific ecosystem services  Livelihood issues Sections of the 

policy/legislation 

NFP 2016 Extensive plantations in suitable Unclassed State 

Forest (USF)  

No specific ecosystem 

services mentioned  

Broadly notes cultural uses of forests 

and benefit sharing to ethnic 

communities  

1.5, 4.2 and 6.11 

CIP 2016 Promote programmes on multi-level tree plantation 

and undertake land zoning for fast-growing crops, 

fruit orchards and plantings of native forest species  

Regulating (i.e. water 

regulation and soil 

protection) 

No specific livelihood benefits of forest 

use mentioned 
1.1.4 and 1.4.2 

FIP 2017 Proposed project for Sustainable Forests and 

Livelihoods for reducing emissions from 

deforestation and forest degradation  

Regulating services (i.e. 

carbon sequestration) 

Broadly notes to improve livelihoods, 

but no indicative measures 
2.13 and 2.14 

FYP 2017 No direct actions for forest or plantation 

management mentioned, only proposed programme 

for watershed management 

Regulating services (i.e. 

water regulation) 

No specific livelihood aspects 

mentioned 

11  

FMP 2017 Reforestation mentioned through assisted natural 

regeneration and plantations 

Regulating services (i.e. 

water regulation and soil 

protection) 

States community involvement in 

plantation management for supporting 

rural livelihoods and resolution of land 

tenure issues 

6.3, 6.4, 6.6 and 

6.7 

NBSAP 

2016 

No specific aspects of forest management 

mentioned  

Monetary values of forest 

ecosystem services 

mentioned for CHT region  

No specific livelihood aspects 

mentioned 
3.2  

FA 1927 No specific aspects of forest management 

mentioned 

No specific ecosystem 

services mentioned 

No specific aspects regarding 

community involvement or resolving the 

land tenure issues present  

- 

BBA 2017 No specific aspects of forest management 

mentioned 

No specific ecosystem 

services mentioned 

- - 

WA 2012 Mentioned community conserved lands valuable for 

cultural uses of biodiversity to be managed 

No specific ecosystem 

services mentioned 

- 18 
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7.4. Discussion 

 

7.4.1. Ecosystem services contained in forest policies and legislation of Bangladesh  

 

The review shows the ecosystem services concept or specific ecosystem services have been 

introduced into forest policies in the last 3 years in Bangladesh.  All new forest policies 

nominally mentioned ecosystem services or ecosystem service concept in their objectives or 

general statements and proposed programmes. The National Forest Policy (2016) and 

Forestry Master Plan (2017) mentioned the need for valuations of ecosystem services to 

support planning and national accounting for natural resources in Bangladesh. The Country 

Investment Plan (2016) mentioned the ecosystem service concept and priority areas including 

programmes related to improving ecosystem services (i.e. water regulation, soil fertility, soil 

protection). However, these do not refer to specific forest types (i.e. natural, plantations) or 

the processes which ecosystem services may be incorporated in decision making at different 

levels. In a study by Sadath and Krott (2012) it was noted the National Forest Policy 1994 in 

Bangladesh sets some ‘symbolic’ policy goals without any further actions. The policies 

generally lack explicit goals to be achieved and implementation support needed to achieve 

them.  In a developed country context, Pittock et al. (2012) found a similar result with the 

increasing use of the term ‘‘ecosystem services’’ in public documents related to natural 

resource management in Australia was generally superficial.  

 

The reviewed forest policies recognised a number of ecosystem services which are common 

across the policies such as fuel wood, NTFPs, timber; carbon sequestration, water regulation 

and ecotourism. All policies specifically mentioned carbon sequestration, and recognised 
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biodiversity conservation in the proposed actions. These actions are symbolic to align with 

the international commitment and support implementation of the Reducing Emission from 

Deforestation and Forests Degradation in Developing Countries (UNREDD) Program  and 

the Convention on Biological Diversity (BFD, 2018b). Most forest policies and legislation 

reviewed mentioned provisioning services (i.e. NTFPs and timber) for providing socio-

economic benefits in rural livelihoods. The National Forest Policy (2016) mentioned cultural 

ecosystem services (i.e. aesthetic, ecotourism, research and education). Most of the policies 

mentioned water regulation and referred to the need for watershed management, but it 

remains unclear the management approach of forests and trees to achieve the service.  There 

are no policies which provide details about the actions required to enhance water regulation 

benefits in forest and tree management.  

 

The recognition of the ecosystem service concept in Bangladesh forest policies is in the 

formation stage. All policies contained statements about both sustainable forest management 

and biodiversity conservation that provide an opportunity to incorporate the ecosystem 

service concept as a way to achieve both (i.e. sustainable forest management and biodiversity. 

In the findings of a review of forest policy in UK, Raum (2017) reported on the growing role 

of the ES concept in forest management and its acceptance within the concerned forestry 

stakeholders. The concept of ES has much in common with approaches to sustainable forest 

management in achieving multiple benefits for present and future generation. The National 

Forest Policy (2016) in Bangladesh has symbolically mentioned sustainable forest 

management, but should consider the incorporation of ecosystem services in the existing 

management approaches. Pittock et al. (2012) also found that the concept of ecosystem 

services in the natural resource management polices played a useful role in Australia for a 

productive interdisciplinary dialogue with the different needs and viewpoints of ecologists, 
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economists and policy makers. In Bangladesh, a process is needed to influence policy makers 

to incorporate the ES into policy and enhance a broader view of ecosystem service within the 

relevant stakeholders at different levels.  

 

7.4.2. Policies for ecosystem services in CHT region 

 

All forest policies reviewed emphasised tree plantations as a broad forest management 

measure to restore degraded unclassed state forests in CHT region. In all policies, some of the 

services such as regulating services (i.e. water regulation, carbon sequestration) are 

recognised as targeted ecosystem services. But there are no strategic action plans or programs 

in the policy documents to implement actions to protect forests for the region. None of the 

policies have referred to any specific measures or programmes in regard to provisioning and 

cultural services of the forest and plantation management. The findings in earlier chapters of 

this thesis revealed the multiple benefits of forests and trees people use and perceive in CHT 

region (Chapter 4) are provisioning ecosystem services (i.e. fuel wood, timber, wild foods 

and fresh water), which are most severely declining in the CHT region (Chapter 5). But based 

on this analysis, the current forest policies for forest and tree management lack specific goals 

and actions for ecosystem services protection and preservation to maintain and enhance 

socio-economic benefits to the local communities in the region.  

 

Chapter 6 showed a trend in large size of land used by trees contributed to household income 

in site specific contexts in CHT region based on land ownership. However, in the policies and 

legislation reviewed, appropriate measures are absent regarding the land ownership and 

diverse management regimes (i.e. state, private and community) to secure access of local 
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communities across the region. The NFP covers the land use rights of local communities for 

their access to traditional forest management, But the Forest Act 1927 does not incorporate 

any legal mechanism for achieving this or improving land use rights and participation of local 

communities in forest management in the region.  At present without a clear approach about 

land use right issues and benefit sharing, people’s participation in forest restoration or 

sustainable forest management aimed in National Forest Policy of 2016 would be difficult to 

achieve in the CHT region.  

 

Most forest policies reviewed in Bangladesh have set goals for the protection of natural 

forests and enhancing tree covers by plantations that ensures the country’s commitment to the 

United Nations Convention to Combat Desertification. It has been noted in the Convention on 

Biological Diversity to manage planted forests in ways that benefit biodiversity, both within 

the planted forest itself and in areas of natural forest that are retained within the planted forest 

landscape to sustain ecosystem services (SCBD, 2009). The current forest polices in 

Bangladesh refer to plantations without clear goals for specific ecosystem services in relation 

to plantations or how the multiple objectives of ecosystem goods and services are achievable 

in the CHT region. The low appreciation by local communities about forest gain is due to the 

negative impacts of teak plantations on the overall ecosystem services (i.e. declines of fresh 

water sources and wild foods as well as decrease of fuel wood and timber construction 

materials) in the region (Chapter 5). These included. unclear management goals, overlapping 

management contexts (i.e. state, private and community land tenures) and limited market 

opportunities of tree plantations. It is further evident that the impacts of plantations on 

livelihoods are not equal in terms of income across the 3 zones in the region (Chapter 6). This 

implies ecosystem services could be considered in regard to plantation management to 

enhance synergies within the services. 
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In policy statements it is necessary to be specific  about the actions for plantation 

management including the approach for the selection of trees and crop varieties in order to 

enhance synergies between short-term livelihood needs (e.g. food, fuel wood, construction 

materials) and long-term conservation of ecosystem services (e.g. soil protection, soil 

fertility, water quality). Baral et al. (2016) proposed a framework for plantation-based 

ecosystem services and their policy. They noted the need for careful monitoring of short- to 

long-term ecosystem service contributions in local plantation management. As it may inform 

multi-stakeholders including policy makers, investors, environmental NGOs and local 

communities involved in land use planning to consider the multiple importance of planted 

forests. In fact, policies which address the goals of plantation forests in terms of specific 

ecosystem goods and services may be useful for implementing agencies, private stakeholders 

and local communities to explore the trade-offs in land use choices and reach consensus in 

decision-making (Bauhus et al., 2010). 

 

The role of provisioning ecosystem services, such as fuel wood, wild foods, water quality are 

understated in all forest related policies reviewed despite these services being identified as 

irreplaceable in the livelihoods of people in the region. Miah et al. (2014) reported that 

provisioning services (i.e. fuel wood, wild foods, medicinal plants) and cultural services (i.e. 

spiritual) of forest uses remain critical for rural households in the CHT region and should be 

taken into account during implementation of any policies (e.g. REDD+) to regulate forest 

uses. There is also a growing concern among international scholars regarding the roles of 

forests and trees in enhancing food security at global stage (HLPE, 2017) although this is 

under recognised in the national forest policy  of Bangladesh (MoEF, 2016).  
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The national forest policy (NFP 2016) mentioned cultural importance of community-based 

conservation for the region, but it does not indicate the contributions of forest biodiversity for 

dietary diversity. Biodiversity conservation can improve many aspects of human health 

including protection of nutritious foods, supporting mental health and well-being of people 

(SCBD, 2016). A nutrition sensitive forest policy (Baudron et al., 2017, Ickowitz et al., 2014) 

and legal provisions for local communities to access forest sourced wild foods will be useful 

to maintain diverse food sources in the rural households. This may support identification of 

indigenous tree species for conservation. The National Forest Policy (2016) stated 

biodiversity conservation for natural forests while it did not mention any actions or measures 

for maintaining biodiversity in planted forests. Plantations with multiple tree species having 

their different roles for ecosystem services may contribute to meet local demands for 

provisioning services, but also enhance forest biodiversity apart from natural forests.     

 

7.5. Conclusion  

 

This Chapter has examined forest related policies in Bangladesh to investigate how these 

integrate or do not integrate the ecosystem services concept and the three main categories of 

ecosystem services (provisioning, regulating and cultural) with particular reference to 

Chittagong Hill Tracts region. It has been shown that ecosystem service concept is explicitly 

mentioned in one policy (CIP 2016), but all three categories of ecosystem services are 

considered in various ways in all policies reviewed. In all six policies, regulating ecosystem 

services are explicitly mentioned to be enhanced. However, there is no statement or provision 

given within any of the policies on measures to enhance the ecosystem services under 

different forest types (i.e. plantation or natural forest) and management regimes.  We know 
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from several studies that recognition of ES in policy is important for influencing 

implementing agencies to develop tools for evaluating the current state of ecosystem services, 

and finding cross-sectoral responses to enhance synergies between ecosystem services 

through forest and land management (Meijaard et al., 2013, Pittock et al., 2012, Raum, 2017). 

This assessment of ecosystem services highlights the opportunities available in Bangladesh to 

specify forest based ecosystem services in forest and relevant sectoral policies in order to 

better integrate management and livelihoods outcomes at landscape scale. 

 

At present most policies strongly aim to enhance regulating ecosystem services - mainly 

water regulation and soil protection - for the CHT region. But currently only the CIP policy 

states specific zoning of land uses with tree plantations including fruit orchards to improve 

water regulation and soil protection. The CIP policy however lacks any specific details on the 

management approach to be taken how to enhance multiple ecosystem services from these 

land uses (i.e. plantations or fruit orchard) that benefit local livelihoods. Without an explicit 

focus on social, cultural and economic benefits of forest ecosystem service in the policies, 

there is limited likelihood that forest uses will be sustained or enhance multiple benefits from 

tree covered land uses in the livelihoods.  

 

Overall there is a few specific gaps identified in current forest policies. The policies lack a 

clear statement about the incorporation of ecosystem service as a concept or guiding 

framework for forest and tree management at national and regional level. Although specific 

ecosystem services are mentioned in almost policies, but they do not provide specific actions 

to be taken for achieving these. As forest and trees provide a wide range of ecosystem 

services which may have diverse importance and access depending on the context of the 
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forest ecosystems. It should be clear in policies how different ecosystem services may be 

achieved tailored to specific locations and management at local and regional levels. Forest 

policies recognise forest and tree contributions to livelihoods in general, but they do not 

consider the forest ecosystem services as benefits and important for improving wellbeing. So 

based on these gaps, the following recommendations are made in relation to ecosystem 

services related to forest and trees for Bangladesh in general and specifically CHT region 

(Table 7.7).   
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Table 7. 7: Policy recommendations/actions related to forest and tree based ecosystem 

services  

Specific policy gaps Actions required  Ecosystem 

services 

Specific 

policies/laws 

1. Lacking clear statement about the 

incorporation of ecosystem service 

as a concept or guiding framework 

for forest and tree management at 

national and regional level 

Specifying ecosystem service concept 

within the forest policies as a guiding 

framework for forest and tree 

management  

All 

ecosystem 

services  

NFP 

2. No specific measures or actions 

identified in current policies for 

achieving ecosystem services  

- Assessment of the total ecosystem 

services, their types and determine their 

status 

- Management interventions tailored to 

specific ecosystem services  

- Location specific decision-making for 

ecosystem services and required forest 

and tree management  

 NFP, FMP, 

NBSAP 

3. No specific policies mention 

about the roles of forest and trees in 

food provisions of rural households  

 

- Assessment of forest and tree 

biodiversity contributions to food security 

and dietary diversity  

- Assessment of indigenous tree species 

which are of important food sources and 

their preservation through domestication  

Provisioning 

services 

(mainly 

foods, raw 

materials for 

primary 

health care) 

NFP, 

NBSAP, 

BBA 

 

 

4. Plantation has been mentioned 

generally in the policies without 

providing specific target for 

ecosystem service outcomes   

- New management plans required for site 

specific plantations  

- Valuation of ecosystem service benefits 

over the time period  

- Community engagement in the decision-

making for identification of tree species  

All  NFP, FMP, 

FYP 

5. Forest policies and laws have not 

clearly stated any approach for 

improving land tenure conditions 

- Introducing laws that enable a clear 

demarcation of forest boundary  

- Assessment of potential for community 

based forest through tenure rights to local 

people  

All  NFP, FA 

6. No clear policies recognised the 

traditional land uses including 

shifting cultivation, its livelihood 

contributions and approach to 

improve with agroforestry  

- Shifting cultivation should be 

recognised within forest and land use 

related policies  

- Assessment of the status of the land uses 

required for its strength and weakness  

- Enabling policies or laws for shifting 

cultivators to ensure land tenures  

- Institutional and technical supports 

should be provided for adopting tree 

based land uses 

Provisioning 

and 

regulating 

services  

NFP 
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Chapter 8: Conclusion 

 

 

 

A man way back to his home after purchasing tree seedlings from local market  

(source: Ronju Ahammad) 
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8.1. Introduction  

 

This thesis has explored recent trends in forest and livelihood relationships of rural 

communities in Chittagong Hill Tracts region in Bangladesh. The research addressed 4 key 

objectives: (1) to examine the relative importance of forest ecosystem services in rural 

households; (2) to examine the trends and impacts of recent forest cover change on ecosystem 

services that support rural livelihoods; (3) to analyse the current land use patterns of 

households and association with livelihood outcomes (i.e. food production, income) along 

three zones and (4) to review forest related policies in Bangladesh to examine how ecosystem 

services are represented with particular reference to supporting rural livelihoods in the CHT 

region. The PhD study was undertaken in the 3 land use zones (i.e. remote, intermediate and 

on-road) covering two districts Rangamati and Bandarban of CHT region. The research 

applied a mixed-methods approach using household and farm surveys, analysis of forest-

cover change using remote sensing images, focus group discussions using participatory rural 

appraisal tools, and key informant interviews. A wealth classification (i.e. high, middle and 

low-wealth category of households) was applied to the results of rural households surveyed to 

differentiate between the local use and perceived importance of forest ecosystem services 

including provisioning, regulating and cultural ecosystem services. To understand forest 

cover change both satellite imagery analysis and community perceptions were considered. 

Land use surveys were conducted including planted tree areas of households and the relative 

livelihood outcomes of forests and trees to other land uses (e.g. crop, fruit and fallow lands) 

in 12 villages across three land use zones. The three land use zones were selected considering 

their different proximity to forests, roads and markets. It enables to compare the trends in 

forest and land uses and their livelihood contributions at a broader landscape scale.  
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This thesis already provided a detailed discussion of the research problems and objectives, 

theoretical underpinnings of forest and livelihood relationships for undertaking the study and 

methods in the preceding Chapters 1, 2 and 3. This Chapter presents a summary of the key 

findings of the study from CHT region and discusses these with reference to the global 

literature.  It presents the key contributions of the PhD study in relation to forest benefits in 

livelihoods, methodological aspects in understanding forest cover change and the recent land 

uses and scopes for tree covers in livelihood outcomes. Some areas for future research in 

forest, ecosystem services and rural livelihoods are provided.   

 

8.2. Summary of the main findings 

 

8.2.1. Use and perceived importance of forest benefits  

 

Chapter 4 addressed the first research objective to examine the relative importance of forest 

ecosystem services in rural households, answering the research question: What are the 

relative uses (i.e. consumption and cash uses) of forest ecosystem services across wealth 

categories of the households? It is evident that uses of provisioning ecosystem services (i.e. 

fuel wood, plant and animal foods, bamboo, timber, broom grass and thatch grass) differ 

between wealth groups of HHs and the type of ecosystem services (fuel wood, timber and 

food) used. In general, higher numbers of low-wealth people used more forest provisioning 

ecosystem services (i.e. fuel wood, plant and animal foods, broom grass and thatch grass) for 

subsistence and cash income purposes. While a greater number of HHs in the middle and 

high wealth categories depended on less provisioning services (bamboo and timber-based 

construction materials) for subsistence and cash income. This difference is because high-

wealth households including middle category have secure land rights to use land for tree 
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areas in timber production to provide income compared to low wealth households. The low-

wealth households have access to marginal land area or are landless, and therefore have a 

greater reliance on wild foods and wood fuel for subsistence needs.   

 

Regardless of wealth conditions and economic uses, rural people in the region depend 

entirely on a few specific ecosystem services (i.e. wood fuel, forest sourced foods) in the 

region. This greater use of wood fuel and wild foods by rural households has been confirmed 

in other research by Miah et al. (2012) from CHT region. However, Miah et al. (2012) did not 

mentioned the difference in wealth categories on the use of forest source foods. The current 

finding shows the use of wild food remain more important in the low-wealth households in 

the CHT region. These services are critical for low-wealth people for primary energy supply 

and provide likely important nutritional benefits (Vira et al., 2015, HLPE, 2017).   

 

The study explored the second question on perceived indirect benefits of forests and trees by 

people of different wealth categories in the CHT region. There is a high appreciation within 

the local communities about the indirect benefits of forests and trees (i.e. regulating of air, 

fresh water, soil fertility, soil protection and cultural including aesthetic and spiritual 

services). This perception about indirect benefits reflects people’s views towards broader 

contributions of forests including regulating and cultural services which are equally important 

like provisioning services. By identifying the indirect benefits, there is opportunity to engage 

local communities in understanding sustainable uses of provisioning services. In fact, any 

exploitation of provisioning services may cause forest loss and the declines of regulating and 

cultural services.    
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The results in the Chapter 4 showed that people had concerns about maintaining the 

sustainability of the indirect benefits (i.e. regulating and cultural services) of forests uses. The 

role of forests and trees in maintaining water quality and air regulation was found to be 

equally important to respondents in CHT, irrespective of social and ecological conditions. 

More respondents in the high- and medium-wealth households categories considered the 

contributions of trees in supporting soil fertility was important for their food production. Any 

change in the indirect benefits of ecosystem services (i.e. regulating and cultural services) can 

profoundly affect aspects of human well-being—ranging from the rate of economic growth 

and health and livelihood security to the prevalence and persistence of poverty in local 

communities (MA, 2005b).  

 

To enhance people’s roles in sustainable forest management, it is important to acknowledge 

the local awareness of benefits provided and ensure people have a role in sustainable uses of 

the resources they rely on for their livelihoods. Households of different wealth conditions 

differ in terms of their demands for forest uses and their perceptions towards the forest 

ecosystem services. These differences in levels of wealth and ecosystem services are 

important issues to consider for making appropriate interventions in the context of forest and 

tree management. This is important to ensure that the uses of particular ecosystem services by 

specific wealth groups are considered in local forest management through providing them 

access to forest and secured land uses for trees.  

 

8.2.2. Forest cover change, drivers and ecosystem services 

 

Chapter 5 addressed objective 2 “to examine forest cover change, associated drivers and 

assess the subsequent impacts on the ecosystem services supporting livelihoods of rural 
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people”. The study answered 4 questions: 2.1) What are the trends of forest cover changes 

from 1989 to 2014 based on spatial information?; 2.2) Do the underlying drivers vary over 

the time and space?; 2.3) What are the perceptions of local people towards forest cover 

change and trends in availability of ecosystem services?; and 2.4) What are the implications 

of local perceptions on understanding of forest cover change for sustainable management?. 

Based on spatial information and community experience for the timeframe, it was evident 

there was both gain and loss in forest areas of CHT region (question 2.1). However, the 

spatial data revealed a gain of forest since 1989 until 2003, and loss from 2003 onwards in 

the landscape. In contrast to this, the community experiences reported on, revealed a greater 

loss of forest areas for the study period. Local communities perceived the loss of forest cover 

as a decline of natural forests areas that they considered important for the ecosystem services 

to support their livelihoods. Local communities only observed a small gain in planted tree 

covers. The findings from CHT are consistent with  the global finding on forest-cover change 

in Latin America and South-east Asian region that natural forest loss is still occurring at an 

alarming rate and replaced by plantations (FAO, 2015a, Sloan and Sayer, 2015).  

 

The changes in forest areas may not be equally realised within the rural people living in 

different locations of the region. This is due to tenure arrangement that regulates the 

accessibility of people to forest and planted tree in different ways and eventually affects the 

perceptions on the changes. In the remote locations, most of the people have no secure tenure 

rights on forest and any land uses including swidden farms and planted tree covered areas. 

People rely on natural forests by large extent which is why they perceive a great loss of forest 

(i.e. natural or planted) in the remote location. The perceived forest loss is however slightly 

low in the context of intermediate and on-road where people have relatively more secure land 

tenure.  
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Chapter 5 answered the question 2.2: “Do the underlying drivers vary over the time and 

space?” across the 3 zones in the landscape. For instance, swidden farming, commonly 

perceived Rahman et al. (2011) as a driver of forest loss was found to be decreasing. In the 

first period of the study (1989-2003), swidden farming persisted in across the 3 zones 

although it was only practiced in the remote zone at the time of the study (2016). There was a 

shift  in drivers from smallholder driven swidden farming to timber plantations and 

commercial agriculture for commodities. This resembles findings from  Asia, Latin America 

and Africa (Shriar, 2014, Curtis et al., 2018). Understanding the drivers over time and space 

may be useful in identifying the potential sources of deforestation and required management 

responses. In the CHT region, harvesting of forest products (i.e. fuel wood, timber, NTFPs) 

exists in all three locations/zones. Fuel wood collection by local communities contributed to 

loss of forests, but this increased in the intermediate and on-road zones due to the demand of 

fuel wood for tobacco curing agribusiness, brick kilns, and growing urban populations. From 

2003 to 2014, an increase in timber harvesting in planted tree areas caused a decline in forest 

areas along the road and market zones, compared to the remote zone. However, hidden 

deforestation exists in the form of illegal tree harvesting from natural forests along remote 

areas.  

 

The study also showed forest cover changes irrespective of loss or gain resulted in negative 

effects on ecosystem services (e.g. fuel wood, wild foods, construction materials and 

freshwater) which people considered as important for their livelihoods (question 2.3). Ninety 

percent of households in all zones (i.e. remote, intermediate and on-road) perceived severe 

forest loss in their landscapes. Seventy five percent of respondents across the three locations 

observed concomitant declines in the availability of fuel wood, construction materials, wild 

foods, and fresh water over the past 30 years. People also reported traveling further from the 
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household to harvest forest products. This declining trend in ecosystem services (i.e. wild 

food and fuel wood) might cause impacts on particular wealth groups (Chapter 4) who have 

more reliance on wild foods for dietary diversity and fuel wood for primary energy sources. 

 

This change in the loss of forest ecosystem services means that planation forest management 

was not embedded in local realities (question 2.4). A small forest gain was evident due to 

plantation management during 1989-2004 while forest loss continued in the later period. 

Forest gain was found to be relatively higher in the intermediate and on-road zone.  The 

overall forest gain observed in the CHT region cannot be said to be  beneficial for local 

communities in enhancing forest ecosystem services . This is because relatively low forest 

gains were reported  in the remote areas compared to intermediate and on-road zones, 

therefore the future of forest and tree benefits and their distribution may be unequal across 

the region.  

 

8.2.3. Land uses, planted tree covers and livelihood outcomes 

 

Chapter 6 reports the findings for the study objective 3 by examining the experience of rural 

households in terms of their land-use change over the past 30 years, the current land use 

patterns and roles of tree covers in their livelihoods in  three zones of the CHT region. The 

study addressed the question (3.1): “What are people’s perceptions about land use changes 

over the past 30 years?”.  It was observed that over half of the households in CHT region 

surveyed experienced a decline in the size of land managed for food production over the past 

30 years which was relatively higher in the on-road and intermediate zones. In relation to 

question 3.2, “What are the land uses (i.e. planted tree covered lands, timber, crop lands, fruit 

orchard, fallow land) of the households along the three zones?, the study considered  land 
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size of the households at the present period (2016). It showed tree cover land uses for timber 

was higher compared to crop and other land uses (e.g. fruit and fallow lands) in intermediate 

and on-road zones. An increase in monoculture timber plantations have replaced the swidden 

farming lands, including fallow lands, over the past 30 years. A clear transition was evident 

in terms of high tree cover land use along the on-road and intermediate zones moving to low 

in the remote location.  In CHT region, land use changes in tree cover occurred due to 

government interventions through  plantations (i.e. agroforestry) to replace swidden farming 

and to promote timber production for economic opportunities.  

 

In Chapter 6, the study also answered the question (3.3) “What are the relative contributions 

of forest and non-forest land uses for food production and income across the three zones?” 

The study showed that land use-based livelihood strategies (e.g. crop production, forest and 

tree based foods and timber, fruit and wage activities associated with agriculture and timber 

harvesting) were found to make different contributions to livelihood outcomes (i.e. food 

production and income) across the three zones. Though the increase in planted tree covered 

areas contributed to the decline of crop lands, the growing intensification of rotational crops 

for 2-3 season cultivation has had positive effects on household food production capacity in 

the on-road zone.  Villages located with close proximity to market, roads and relatively 

secure land ownership of the households there was high cash crop production including 

vegetables and tobacco. However, in the remote and intermediate locations fallow lands and 

forests or tree covered lands contributed to maintenance of significant food sources for 

households Swidden farming practices remain the most significant land use for food 

production in the remote location.  
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Planted tree based land uses have a positive association with household annual income in the 

on-road and intermediate zones of CHT region. Households who owned plantation tree areas 

generated direct income from the source while other households worked in timber harvesting 

for wages in  the on-road and intermediate zones. Wage activities contributed significantly to 

annual incomes of the low-income people in the on-road zone. Although people owned less 

tree- based systems for their own uses in the remote locations, relatively more households 

maintained their forest income by accessing state managed forests. Insecure land ownership 

of people in the remote location may affect any long-term accessibility to the forests which 

also pertains to unsustainable forest uses. People in the remote locations had relatively higher 

access to livestock income than other locations which may be due to the availability of 

grazing lands given their proximity to forests in the region.  The study revealed that fruit 

orchard land uses have positive effects on household income across all the zones in the CHT.   

 

In the CHT region, land use change perceived by households showed a decline of food 

production areas over the study period. The current land uses of households show a trend 

from small agriculture crop lands to more planted tree based land use which are most evident 

in the intermediate and on-road zones.  Comparatively high agriculture crop production areas 

were managed by households in remote zone.  Households in remote locations had diverse 

lands uses (i.e. crop lands, fallow, natural forest lands and fruit orchard) to maintain both 

food production and income. This reflects the higher reliance of remote households on forest 

land uses for food and income. In the on-road zone households used smaller crop land areas, 

but their food production remained high due to intensive agriculture cultivation. This 

evidence of higher crop production from small farms corroborates to White (2018) that small 

agriculture farms are not the barriers to food production in Java of Indonesia. It is further 
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evident that high tree cover land uses result in positive livelihood outcomes in terms of 

annual income although household reliance on forest foods remains low in the on-road zone.  

 

8.2.4. Ecosystem services based forest policies 

 

There is growing trend in studying the roles of ecosystem services in regional and national 

forest policies (Bouwma et al., 2018, Raum, 2017, Pittock et al., 2012). Chapter 7 considered 

if forest related policies in Bangladesh represent the ecosystem service concept or ecosystem 

services in supporting forest and tree management and rural livelihoods of CHT region. 

Ecosystem service concept or ecosystem services are required in forest policies of 

Bangladesh because there is a need to account for the multiple roles of forests and the 

management approach to sustain these benefits. Six policies including strategic plan 

documents (NFP, CIP, FIP, FYP, FMP, NBSAP), and three acts of legislation (FA, BBA and 

WA) implemented by three government agencies were reviewed. This included the analysis 

of the objectives, statement and proposed programme of the policy documents to identify 

whether these mentioned ecosystem service concept and ecosystem service categories, and 

their linkage to national and regional forest managements in general and specified any 

programmes for CHT region were summarised.  

 

In response to the question (4.1) “To what extent do the current forest related policy in 

Bangladesh recognise ecosystem service concept and service categories ?”, the study showed 

that the ecosystem service concept was only stated within the objectives of two forest related 

policies in Bangladesh (i.e. National Forest Policy 2016 and Bangladesh Country Investment 

Plan for Environment, Forestry and Climate Change 2016-2021) without explanation of any 

details on any operational aspects including ecosystem service assessment, decision-making 
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process and scales of implementation. Two forest related policies (National Forest Policy 

2016 and National Biodiversity Strategy and Action Plan of Bangladesh 2016-2021) 

mentioned the valuation of ecosystem services for supporting national accounting of 

ecosystem services in Bangladesh. Although these policy documents did not specify any 

specific ecosystem types (such as natural, planted and mangrove forests) or settings (e.g. such 

as upland, coastal). Without clear commitments in government policy by the Ministry of 

Environment, Forest and Climate Change, Forest Department and Department of 

Environment, the opportunities for improving sustainably managed forests will be difficult to 

sustain over time. Particularly within the CHT where the research has identified significant 

landscape change and transition. The National Forest Policy 2016 of Bangladesh has stated 

sustainable forest management without indicating the objective or actions for mitigating 

forest loss and enhancing the ecosystem services from different forest and tree based land 

systems. Different forest ecosystems (i.e. natural, planted and tree based agroforests) may 

provide different ecosystem services but their contributions do not appear to be clearly 

identified in Bangladesh forest related policy.  

 

Regulating services (i.e. carbon sequestration and water regulation) are found to be explicitly 

mentioned in all six policies reviewed and more often than provisioning and cultural services. 

Although provisioning ecosystem services (i.e. NTFPs) are mentioned in five policies (NFP, 

FIP, CIP, FYP and NBSAP) no specific measures are identified for enhancing socio-

economic contributions of forests in rural livelihoods. There are also no explicit measures 

mentioned to enhance forest and tree benefits in supporting food security of rural people in 

any policy documents. However, all forest policies commonly mention biodiversity 

conservation within the objectives, and biodiversity conservation can in theory support all 

ecosystem services. Conserving biodiversity may support the protection of sources of wild 
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foods utilised by rural populations which are required for health and well-being. None of the 

forest related policies and programmes reviewed mentioned the link between biodiversity and 

food sources.  

 

The study considered: “What are the specific forest policies in relation to ecosystem services 

for CHT region? (question 4.2). Only regulating services (i.e. water regulation) were given 

priority in four policies in their objectives and programmes for the CHT region. No policy 

mentions any aspects of forest contributions (i.e. provisioning ecosystem services) to the rural 

communities of the region or approaches to enhance sustainable forest uses. The National 

Forest Policy (2016) states an objective for large scale tree plantation programmes in 

degraded forest areas (i.e. unclassed state forests) and mentions shared forest benefits to local 

communities. However, there are no measures on how forest benefits are distributed and tree 

cover managed under different land ownership contexts.  In the CHT region, land ownership 

may determine the types of forest and tree management between state, community and 

private and the goals for ecosystem services. Without addressing this ownership issue in the 

policies, there are potential challenges in achieving a wide range of ecosystem services 

benefits in different contexts.  

 

In summary the PhD study demonstrated that forest and trees provide a wide range of 

ecosystem services that people directly use and perceive as important through their indirect 

contributions to their livelihoods. Wealth conditions are important determinants in examining 

the uses and perceptions of forest-based benefits of households and consider the diverse roles 

of local communities in supporting sustainable forest management.  The recent changes in 

forest cover over 30 years in CHT including both forest gain and loss has resulted in negative 

impacts on the provision of the important ecosystem services (i.e. provisioning services such 
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as fuel wood). Forest loss continues in the CHT region, while a small gain in forest cover 

associated with tree cover has not improved the availability and accessibility to the ecosystem 

services. This is evident from the current land use in the households with a trend in a decline 

of agricultural land uses to an increase of plantation tree cover land use. However, an 

increase in  planted tree cover land uses has only provided  economic benefits (i.e. annual 

income) to households in the on-road locations. Although households have not increased tree 

cover land uses in the remote locations, their dependency on existing natural forests and tree 

for both food and income remain high. Due to these land use trends observed in CHT, there 

are opportunities to improve forest related policy to recognise the benefits of forests and trees 

to rural livelihoods in Bangladesh. Policies and legislations are required to specify 

management context (i.e. state or private ownership) and ecosystem service outcomes to local 

communities and promote land uses for multiple benefits at landscape scale. 

 

8.3. Contributions of the research  

 

The study applied ecosystem services and sustainable livelihoods conceptual frameworks to 

understand forest-people relationships in the CHT region of Bangladesh. Forests provide a 

range of ecosystem services benefits to livelihoods of rural people and human activities affect 

the ecosystems in sustaining forest benefits. This study shows that this reciprocity of forest 

and people interactions are expressed in the detailed differences of forest benefits across 

wealth classes, locations, changes in perceptions of forest cover and trends in forest 

dependence of rural communities in the CHT landscape.  
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By examining the different land uses and change over time the study provides evidence of 

agrarian transition from swidden agriculture to cash crop and planted tree cover land uses 

which results in different level of forest dependence and livelihood outcomes in the 

landscape. There has been diminishing access to forest sourced foods due to changes in land 

uses from swidden farming to cash crop or planted tree areas which was also the case in other 

studies (Vongvisouk et al., 2014, Broegaard et al., 2017). The livelihood outcomes of forest 

and planted trees to other land uses examined for three different zones in the CHT region was 

undertaken for the first time. Defining the landscape in three zones, the study reveals there 

are different patterns of forest cover change, land uses and forest and tree based livelihood 

outcomes within the same region. In any study on forest-based rural livelihood and recent 

transitions in forest landscape, this contextual difference should be considered in the 

methodology.  At present the transition is largely influenced by land ownership and specific 

locations of communities (i.e. land use zones) and characterised by size of land and their uses 

for crop, fruit and trees. The results demonstrate that in order to make a better integration of 

forest and tree contributions, forest and land management approaches must be site- and 

situation- specific.  

 

This study also contributes to understanding forest and livelihood relationships of rural 

people through the ecosystem service framework applied. Methodologically, compared to the 

other approaches (such as income based forest contributions or economic valuations of 

ecosystem services) in determining the contributions of forests to rural livelihoods the study 

combined both the uses and perceptions of local communities on wide range of forest and 

tree benefits in their livelihoods.  This can help to identify a wider range of forest benefits 

beyond provisioning services for their recognition and sustainable management. The study 
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revealed the people’s awareness about wide range of forest benefits of ecosystem services are 

important to forest management in tropical developing countries.  

 

The study found the link between the drivers of forest cover change and ecosystem services 

in the ecosystem service concept supports in identifying the key livelihood impacts and the 

effectiveness of local forest management. The research shows the spatial and temporal 

characteristics of forest cover change and drivers of deforestation. By examining the 

livelihood outcomes of forest cover change from both forest gain and loss, the study showed 

the importance of ecosystem service-based forest and tree management may reduce the trade-

offs in forest based ecosystem services. The study demonstrated forest polices in Bangladesh 

have not well incorporated ecosystem services, although this is emerging in developed 

countries globally.   Current forest management in Bangladesh may consider ecosystem 

services in making decisions of any specific forest and planted tree management to maximise 

local benefits of forest and trees and their long-term sustainability.   

 

The study demonstrates that forest cover change is dynamic and can have different impacts 

on different sectors of the population according to the socio-economic conditions and 

location in landscape. The results contribute to understanding recent forest and land use 

changes which is useful to determine the positive and negative effects on ecosystem services 

and livelihoods. The research used integrated methods that combined satellite imageries 

analysis and people’s perceptions allowing nuanced results. Forest cover change is generally 

assessed by using satellite image analysis which provides only partial physical information 

than social feedbacks on the changes. Incorporating participatory approaches in examining 

forest cover change, drivers and ecosystem services can help identify more completely 

historical changes of forest and land uses at the local level. 
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8.4. Future research opportunities  

 

The study has made an attempt to use ecosystem services and sustainable livelihoods 

frameworks to explore the trend in forest and people relationships. In doing so, the study 

found that both frameworks offer potential linkage to address social and ecological changes 

and their associated effects on rural livelihoods in forest landscape. So in future, both the 

frameworks can be further conceptualised and applied combinedly to analyse the ecosystem 

services from forest, planted tree covers and other land uses and their effects on livelihoods in 

the first place. These may be useful in identification of the enabling policies to achieve 

sustainable natural resource uses including forests, and facilitate other tree cover land uses 

across the landscapes.  

 

The study findings have identified potential opportunities for future research in relation to 

forests and livelihoods under changing forest and land use contexts. The findings of the 

current study indicate future research opportunities on how forest and tree benefits can be 

well managed with the changing land uses. There are shifting practices from swidden farming 

to monoculture plantation management for timber and fruit tree in CHT region. A future 

study may explore the management patterns and effectiveness of different forests and tree 

based ecosystems in the region; social and cultural values towards forest and tree based 

ecosystem services and their integrated management with other land uses. Forest gain 

through planted tree cover has been a development agenda for contributing carbon 

sequestration at global level, and particular restoration of deforested or degraded landscape 

with tree based ecosystems will be key measures at local level. Future management strategies 

may benefit from additional research on management options for integrating tree covers and 

enhancing synergies with ecosystem services protection. The present study has not discussed 
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climate change and land use issues, but given the land use changes in the region, future 

research may explore the links between climatic change and agriculture production and 

impacts on local livelihoods. 

 

8.5. Concluding comments  

 

Forest and livelihood relationships of rural people remain critical for primarily subsistence 

uses and economic benefits in many tropical developing countries. Given the wide range of 

ecosystem services found in forests and trees, and the benefits to rural livelihoods, it is 

important these are recognised in any development or management interventions related to 

natural resources in developing countries. To enhance sustainable forest management, 

people’s perceptions on ecosystem services are important to identify local values of 

ecosystem services and their possible roles in promoting sustainable uses and management.    

 

Forest ecosystem services benefit local people, but have global contributions in regulating 

carbon sequestration which is underpinned by sustainable forest uses at local and regional 

level. The recent forest cover change in CHT region has had negative impacts on forest based 

ecosystem services and there are opportunities for improving forest policies and management 

to maintain the benefits. The gain of forest areas and increase of tree cover land uses provides 

direct food provisions and other ecosystem services. Considering the ecosystem services 

concept in forest policies may guide local and regional forest management approaches to 

maintain the balance between livelihood needs and provisions of ecosystem services. 
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Appendices 

 

Appendix 1: Household Questionnaire 

 

 

General Information Details 

1. Country ID <CID>  

2. Zone (1, 2 or 3) <ZONE>  

3. District <DIST>  

4. Ward <WARD>  

5. Chiefdom <CDOM>  

6. Village <VILL>  

7. Sub-village (if applicable) <SVILL>  

8.Household location in village/address 

<HHLOC> 

 

9. Household code <HHID> Also write 

this code at top of each page  

e.g. HH23 

10. GPS location  X: <GPSX> 

Y: <GPSY> 

 Day Month Year 
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11. Enumerator name 

<ENUNAME> 

 Date completed 

<DCOMP> 

   

12. Field supervisor 

name <FSNAME> 

 Date checked 

<DCHECK>  

   

13. Data entry clerk 

<DECLERK> 

 Date entered <DENT>    

 

SECTION 1. General Household Information 

 

1.1 Respondent’s name <RESNAME>  

1.2 Age of respondent <RESAGEE> 
 

1.3 Sex <RESSEX>  Male                  

 Female 

1.5 Birth date of respondent <RESBD>        Day ____  Month (1-12) 

_____Year______ 

1.6 Were you born in this 

village/settlement? <RESBORN> 

 Yes 

 No                              

1.7 If no, what year did you first settle in 

this village? <SETTLEYR> 

 

____________________(year) 

1.8 How long has your family lived in 

this village/settlement? (tick one option) 

<FAMDUR> 

 Less than 25 years 

 26-50 years 

 51-100 years 

 Over 100 years 

1.9 Are you the head of the household?  Yes 
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If yes, go to question 1.14 <HHHEAD>  No                             

1.10 If no to question 1.9, what is the 

household head’s relationship to you? 

<HHREL> 

(tick one option) 

 Husband 

 Wife 

 Father/Mother 

 Other, 

specify_______________________ 

 

1.11 If no to question 1.9, what is the age 

of the household head? <HHAGE> 

 

____________________(age of HH 

head) 

1.12 If no to question 1.9, what is the sex 

of the household head? <HHSSEX> 

 Male                  

 Female 

1.13 If no to question 1.9, was the 

household head born in this village? 

<HHBORN> 

 Yes 

 No                              

1.14 If this is a male headed household, 

how many wives does the household head 

have? <HHWIVES> 

 

____________________(number of wives) 

1.15 How many people live in this 

household? 

<HHSIZE> 

 

       ____________________(number of 

people) 
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1.16 Complete the table below for the household composition 

Age (years) 

<AGECLASS> 

Male 

<NUMMALE> 

Female 

<NUMFEM> 

Total <NUMTOT> 

0-4    

4-12    

12-60    

>60    

Total    

 

1.17 What is the highest education level 

of the respondent? <RESEDU> 

(tick one option) 

 Primary school 

 Junior School 

 High School 

 University  

 No education 

1.18 What are the main activities 

undertaken by members of this 

household? <HSEACT> 

(tick all that apply) 

 Farming 

 Charcoal production 

 Collection of forest products 

 Off-farm labour 

 Formal employment 

 Other, specify__________________ 
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SECTION 2. Housing conditions and household assets 

 

2.1 Is this house owned by a member of 

the household? <HSEOWN> 

 

 Yes 

 No                              

2.2 If no to question 2.1, do you rent this 

house from someone else? <HSERENT> 

 Yes 

 No                             

2.3 How many rooms/standing structures 

(huts) do you have? <HSERMS> 

 

 

 

_______________(number of 

rooms/structures) 

2.4 Do you rent out rooms in the house 

for extra income? <HSERENTEX> 

 Yes 

 No                              

2.5 What is the MAIN type of fuel you 

use in cooking? <FUEL> 

(Tick one option) 

 

 Fuel wood 

 Charcoal 

 Sawdust 

 Kerosene 

 Other vegetative biomass (leaves, 

shrubs) 

 Dung 

 Biogas 

 LPG 

 Electricity 

 Propane 

 Fuel pellets 

 Other, 

specify______________________ 
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2.6 Where do you MOSTLY go to the 

toilet? 

(Tick one option) <TOILET> 

 Pit 

 Latrine 

 Flushing toilet 

 Garden 

 River 

 Other, 

specify______________________ 

2.7 Does your household have electricity? 

<ELEC> 

 

 Yes 

 No                              

2.8 If yes to question 2.7, how is it 

supplied? <ELECSRC> 

 Electricity grid 

 Generator 

 Solar panel 

 Other, specify _________________ 

2.9 From where do you MAINLY collect 

water for your household? 

<WATERSRC> 

(Tick one option) 

 Piped water (via municipal network)  

 Open well 

 Bore hole/hand pump 

 Rain water 

 River/stream/lake 

 Other, 

specify_____________________ 

2.10 What are the walls of the house 

made of? 

<HSEWALL> 

 Mud and daub 

 Wood 

 Cement blocks 

 Bricks/burnt bricks 

 Bamboo 

 Other, specify____________________ 

 

2.11 What is the roof of the house made 

of? 

<HSEROOF> 

 Thatch 

 Metallic roofing sheets (Zinc/tin/iron) 

 Tiles (Wood or Clay) 

 Shingles 

 Bamboo 

 Other, specify____________________ 
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2.12 How far / long does it take to walk to 

the nearest road (which is passable all 

year round) from this household? 

<NEARRD> 

 

Distance: _____ KM   or  Time:    

______hours 

 

2.13 Which of these items are present in the household?  

NAME OF ASSET <ASSETTYPE> ASSET PRESENT tick () 

<ASSETPRES> 

Domestic assets  

Bed frame  

Chain saw  

Charcoal/fire wood stove  

Gas Stove/Gas cooker  

Generator  

Iron (for pressing clothes)  

Kerosene Stove  

Mattress  

Mobile/cell phone  

Mosquito net  
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Radio  

Refrigerator  

Sewing Machine  

Sofa set  

Solar panel  

Sound system  

Tablet/computer  

Television  

Water Tanks  

Other, 

specify__________________________ 

 

Farming assets  

Axe  

Cultivator  

Dam scoop  

Forage cutter  

Four-wheel tractor  



 

297 
 

Hand hoe  

Harrow  

Machete  

Other Saw (for tree harvesting)                          

Planter  

Plough  

Sheller  

Sickle  

Sprayer  

Thresher  

Trailer/Cart  

Two-wheel tractor  

Water pump  

Wheelbarrow  

Other, specify_________________________  

 

Transport assets  
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Bicycle  

Boat  

Car/Truck  

Motorcycle  

Other, specify________________________  

 

2.14 Do you own any livestock? 

<OWNLV> 

 Yes 

 No                              

2.15 How many of the following livestock are currently owned by the household? 

Livestock ownership <LUTYPE> Quantity 

currently 

owned 

<LUQUANT> 

Compared to 5 

years ago 

<LV5YRS> 

1=Increased 

2=Decreased 

3=Same 

4=N/A 

Cows  Oxen   

Bulls   

Indigenous cows   

Improved dairy cows   
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Indigenous heifers   

Improved dairy 

heifers 

  

Steer   

Calves   

Chickens Local breed   

Layers (exotic breed)   

Broilers (exotic 

breed) 

  

Goats   

Sheep   

Donkeys   

Horses   

Mules   

Pigs   

Rabbits   

Fish (estimation)   

Bees (no. hives)   
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Other, 

specify____________________________ 

  

Other, 

specify____________________________ 

  

Definitions: Oxen (male adult used for work), Bull (male adult with testicles), Cow (adult 

female that has given birth), Heifer (young adult female that has not given birth yet), Steer 

(young adult male), Calves (any animal less than 2 years). 

 

SECTION 3. Household Cash Income, Remittances and Labour 

3.1 What are the 3 main sources of cash 

income in your household? <HSEINC> 

 

1. 

_______________________________________ 

2. 

_______________________________________ 

3. 

_______________________________________ 

3.2 What are the 3 main expenses in 

your household? <HSEEXP> 

 

1. 

_______________________________________ 

2. 

_______________________________________ 

3. 

_______________________________________ 

3.3 Has anybody in this household had 

paid work in the last 12 months? 

<HSEWRK> 

 Yes 

 No                              
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3.4 If yes to question 3.3, was it 

agriculture related work or other? 

<HSEAG> 

 Agriculture 

 Other                          

3.5 Has your household received 

financial help from elsewhere in the last 

12 months? <HSEREM> 

 Yes 

 No                             

3.6 Has anyone in your household given 

any financial assistance to another 

household in the last 12 months? 

<HSEASST> 

 Yes 

 No                           

 

 

SECTION 4. Household Land Use 

 

4.1 In which year was the main farmland around 

this household first cultivated? (year) 

<FARMCULTYR> 

 

___________________________ (year) 

4.2 In which year did this household begin 

farming? <FARMBEGIN> 

 

___________________________ (year) 

4.3 What is the total acreage of farmland? 

(provide local land management unit i.e. ha, acre, 

parcel etc.) <FARMSIZE> 

 

__________________ (local unit _____) 

4.4 What is the total acreage under fallow? 

(provide local land management unit i.e. ha, acre, 

parcel etc.) <FALLSIZE> 

 

__________________ (local unit _____) 
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4.5 What is the total acreage of virgin land? 

(provide local land management unit i.e. ha, acre, 

parcel etc.) <VIRGSIZE> 

 

__________________ (local unit _____) 

4.6 What is the total amount of farmland you 

own? <FARMOWN> 

 

__________________ (local unit _____) 

4.7 What is the total amount of farmland you 

rent? <FARMRENT> 

 

__________________ (local unit _____) 

4.8 What is the total amount of land you have 

inherited? <FARMINHRT> 

 

__________________ (local unit _____) 

4.9 What is the total amount of land you have 

bought? <LANDBGHT> 

 

__________________ (local unit _____) 

4.10 Have you cleared any land to gain more 

agricultural land in the last 10 years? 

<LANDCLR> 

 Yes 

 No                              

 

4.11 If yes to question 4.10, why did you clear the 

land?  

(Select all that apply) <WHYCLR> 

 

 Previous land was too small 

 Previous land lost fertility 

 Wanted to have own piece of 

land 

 Previous land was taken away 

 Wanted to be away from 

livestock 

 Wanted to be closer to forests 

 Shifted to this community 

recently 

 Running away from land 

disputes 

 Displaced 

 To feed growing household 
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 Other, 

specify___________________ 

 

4.12 Do you have a home garden / home field on 

the property? <HMEGRDN> 

 Yes 

 No                              

4.13 If yes to question 4.12, is the home garden 

crop MOSTLY used for subsistence or for cash?  

(Select one option) <HMGUSE> 

 Subsistence 

 Cash 

 Both equally 

 

 

 

4.14 Provide information on the specific land uses of your household, fill in table below: 

Land unit <LANDUN> Land management units 

No. of Units 

<LANDQUAN> 

Local Unit (e.g. ha, lima, 

parcel, acre etc.) 

<LANDUNTYP> 

e.g. paddy  _________(no. of 

units) 

___________(local unit) 

e.g. tobacco  _________(no. of 

units) 

___________(local unit) 

e.g. trees for timbers  _________(no. of 

units) 

___________(local unit) 

e.g. fruit orchard  _________(no. of 

units) 

___________(local unit) 
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SECTION 5. Forest resource availability and utilization  

5.1 Which forest types do you use and how often do you visit?  

For each forest type visited tick appropriate frequency in table below: 

 

Forest Type <FORTYPE> 

Frequency of Visits <FREQVISIT> 

Daily Few 

times a 

week 

Once 

every 2 

weeks 

Once a 

month 

Very 

occasionall

y 

Never 

Forest on own land       

Forest reserve (protected)       

Open forest (non-protected)       

Community/village forest       

Commercial forest       

Plantation forest       

Small forest patches       

Riverine forest patch       

Forest on friend/family’s land       
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Other, 

specify_______________ 

      

5.2 During the last 12 months, which forest 

products has your household collected, and 

what is the purpose of collecting each product? 

 

Tick each forest product collected, and for 

each product ticked  assign a number 

according to the purpose* of collection based 

on the options below: 

1 = Domestic use (subsistence) 

2 = Cash sales/trade 

 

Forest product <FP> 

 

Tick 

 

<FPU

SE> 

Purpose* 

(Codes 1-

5) 

<FPPURP

> 

Bamboo and Rattan   

Bees products   

Birds/animals for 

wildlife/pet trade 

  

Bushmeat/small rodents   

Charcoal   

Construction material   

Dye/tanning   

Edible insects   

Fibers   

Fish/crabs   
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Flowers/plants   

Fruits   

Fuel wood   

Gaharu (relevant to 

Indonesia) 

  

Gums/resins   

Leafy vegetables    

Medicinal   

Mushrooms   

Reeds and papyrus   

Roof thatch    

Root vegetables   

Thatch   

Timber (for construction 

materials) 

  

Water   
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Wood (to make farm 

implements) 

  

 

Other, 

specify________________

__ 

 

  

 

5.3. Do you perceive any important indirect benefits of forests and trees to support food 

production and your livelihoods? 

 

Indirect benefits of forests and trees  Importance (yes=1, 

no=0) 

PES 

Regulating- 

Maintaining air quality (Cooling air, shed effects)  

Water purification (i.e. fresh water from the springs, protection of 

water sources) 

 

Protection of soil erosion (landslide)  

Soil fertility (enriching soil quality for crop production)   

Crop pollination   

Pest and insect control   
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Cultural- 

Aesthetic   

Spiritual   

Educational   

  

Other, specify_________________________  

 

 

SECTION 6. Food Security & Nutrition 

 

6.1 In the last 12 months have you 

experienced a shortage/struggle of food to 

eat in your household?  <FDSHORT> 

 Yes 

 No                            

6.2 How many months of the year are you 

food secure (do not struggle to feed the 

household)? <FSECMNT> 

 

_________________(no. of months) 

6.3 What are the five most commonly 

consumed staple foods in your household? 

Where do you MAINLY get them from?  

Codes for different sources*:  

1 = home garden 2 = village market  

Food Item <FDITEM> Source* 

(Codes 1 -5) 

<FDSRC> 
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3 = regional/district market 4 = own farm 

5 = other farm 6 = forest 

  

  

  

 

6.4 Complete the table below. Gather information on which food types have been consumed 

in the last 24 hours (column A) and for how many days it has been consumed during the last 

7 days (column B). 

 

Types of Food <FDTYPE> A. In the last 24 

hours has anyone 

in your household 

consumed any of 

the following?  

1 = Yes 

2 = No             

<FD24HRS> 

B. In the last 7 days, 

how many days have 

these food types been 

consumed? 

<FD7DAYS> 

(Write number of 

days)  

 

A. Cereals, Grains and Cereal Products 

(Maize Grain/Flour; Green Maize; Rice; 

Finger Millet ; Pearl Millet; Sorghum; Wheat 

Flour; Bread; Pasta; Other Cereal) 

  

B. Roots, Tubers, and Plantains 

(Cassava Tuber/Flour; Sweet Potato; Irish 

Potato; Other Tuber/Plantain) 

  

C. Nuts and Pulses   
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(Bean; Pigeon Pea; Macadamia Nut; 

Groundnut; Green Bean; Cow Pea; Other 

Nut/Pulse) 

D. Vegetables 

(Onion; Cabbage; Wild Green Leaves; 

Tomato; Cucumber; Other Vegetables/Leaves) 

  

E. Meat, Fish and Animal Products 

(Egg; Dried/Fresh/Smoked Fish (Excluding 

Fish Sauce/Powder); Beef; Goat Meat; Pork; 

Poultry; Other Meat) 

  

F. Fruits 

(Mango; Banana; Citrus; Pineapple; Papaya; 

Guava; Avocado; Apple; Other Fruit) 

  

G. Milk/Milk Products 

(Fresh/Powdered/Soured Milk; Yogurt; 

Cheese; Other Milk Product - Excluding 

Margarine/Butter or Small Amounts of Milk 

for Tea/Coffee) 

  

H. Fats/Oil 

(Cooking Oil; Butter; Margarine; Other 

Fat/Oil) 

  

I. Spices/Condiments 

(Tea; Coffee/Cocoa/Milo; Salt; Spices; 

Yeast/Baking Powder; Tomato/Hot Sauce; 

Fish Powder/Sauce; Other Condiment - 
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SECTION 8. Perceptions of change 

8.1 How many years have you lived in this 

settlement or village? <VILLYRS> 

 

     ______________ (years) 

8.2 In the time that you have lived in this 

settlement has forest cover around this 

village decreased, increased or stayed the 

same? <PERFC> 

 Decreased 

 Increased 

 Stayed the same 

 N/A or do not know 

8.3 In the time that you have lived in this 

settlement has the population of the village 

decreased, increased or stayed same? 

<PERPOP> 

 Decreased 

 Increased 

 Stayed the same 

 N/A 

8.4 In the time that you have lived in this 

settlement has the area for farming around 

this settlement decreased, increased or stayed 

the same? <PERAREA> 

 Decreased 

 Increased 

 Stayed the same 

 N/A or do not know 

Including Small Amounts of Milk for 

Tea/Coffee) 

J. Sugar/Sugar Products/Honey 

(Sugar; Sugar Cane; Honey; Jam; Jelly; 

Sweets/Candy/Chocolate; Other Sugar 

Product) 

  

K. Snacks, processed foods 

(E.g. instant noodles) 
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8.5 In the time that you have lived in this 

settlement has your farm size decreased, 

increased or stayed the same? <PERFSIZE> 

 Decreased 

 Increased 

 Stayed the same 

 N/A or do not know 

8.6 In the time that you have lived in this 

settlement how has the availability of forest 

products changed? <PERFP> 

 More products available 

 Less products available 

 Same amount available 

 N/A 

8.7 In the time that you have lived in this 

settlement has the distance you have to 

travel to gather forest products decreased, 

increased or stayed the same? 

<PERFPDIST> 

 Decreased 

 Increased 

 Stayed the same 

 N/A or do not know 

8.8 In the time that you have lived in this 

settlement do you have more, less or the 

same amount of access to forest resources 

today compared to when you first settled 

here? <PERACCFR> 

 More 

 Less 

 Same amount 

 N/A or do not know 

 

8.9 What are the most important forest 

products your household collects from the 

forest? (List up to five)  

*Has the availability of these products 

decreased, increased or remained the same 

since the time you first starting living in this 

settlement? 

1=Increased 

2=Decreased 

3=Same 

Forest Product 

<IMPFP> 

Has it increased, 

decreased or stayed the 

same?* (Choose 1,2 OR 

3) <FPCHNG> 

  

  

  

  

  

8.12 What year did you start farming in (or 

around) this settlement/village? 

<STRTFRMYR > 

  

______________ (Year,)  or  N/A 
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8.13 Since the time that you started farming 

here has the number of livestock in/around 

the settlement decreased, increased or 

stayed the same? <FPLV> 

 Decreased 

 Increased 

 Stayed the same 

 N/A 

8.14 Since the time that you started farming 

here has the number of livestock on your 

farm decreased, increased or stayed the 

same? <FPLVF> 

 Decreased 

 Increased 

 Stayed the same 

 N/A 

8.15 Since the time that you started farming 

here has grazing in/around the settlement 

decreased, increased or stayed the same? 

<FPGRAZ> 

 Decreased 

 Increased 

 Stayed the same 

 N/A 

8.16 Since the time that you started farming 

here has grazing on your farm decreased, 

increased or stayed the same? <FRGRAZF> 

 Decreased 

 Increased 

 Stayed the same 

 N/A 

 

8.17 Since the time that you started farming 

here has the number of different crops you 

grow decreased, increased or stayed the 

same? <FPCROP> 

 Decreased 

 Increased 

 Stayed the same 

 N/A 

8.18 Have you introduced a new crop since 

the time you started farming here? 

<NEWCROP> 

 Yes 

 No 

 N/A 

If yes, which crop/s are new?  

(open ended question) 

____________________________________ 

____________________________________ 
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8.19 Have you stopped growing a crop 

(totally) since the time you started farming 

here? <CROPSTOPL> 

 Yes 

 No 

 N/A 

If yes, which crop/s have you stopped 

growing?  

(open ended question) 

_____________________________________ 

_____________________________________ 

8.20 How has the quantity of farm inputs 

you use on your farm (e.g. fertilizer, 

pesticides) changed in the time since the time 

you started farming here? <FPFERT> 

 Decreased 

 Increased 

 Stayed the same 

 N/A (never used fertilizer or pesticides) 

8.21 In the time that you have lived in this 

settlement has the amount of available fuel 

wood decreased, increased or stayed the 

same? <PERCFUELWD> 

 Decreased 

 Increased 

 Stayed the same 

 N/A 

8.22 In the time that you have lived in this 

settlement has the amount of construction 

materials available decreased, increased or 

stayed the same? <PERCONMT> 

 Decreased 

 Increased 

 Stayed the same 

 N/A 

8.23 In the time that you have lived in this 

settlement has the distance you travel to 

collect water decreased, increased or stayed 

the same? <PERWTRDIST> 

 Decreased 

 Increased 

 Stayed the same 

 N/A 

8.24 In the time that you have lived in this 

settlement has the distance to the nearest 

health centre decreased, increased or stayed 

the same? <PERHCDIST> 

 Decreased 

 Increased 

 Stayed the same 

 N/A 

8.25 In the time that you have lived in this 

settlement has the distance to the nearest 

 Decreased 

 Increased 

 Stayed the same 
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primary school decreased, increased or 

stayed the same? <PERSCHDIST> 

 N/A 

8.26 In the time that you have lived in this 

settlement has your access to farming/vet 

extension help (i.e. via extension agent or 

centre) decreased, increased or stayed the 

same? <PEREXHLP> 

 Decreased 

 Increased 

 Stayed the same 

 N/A 

8.27 How do you learn about agriculture in 

your household? (i.e. soil fertility, pest 

prevention, timing and harvesting)  

(Tick all that apply) <AGLEARN> 

 

 Agriculture extension worker/centre 

 Community members 

 Household members 

 Forest extension 

 NGO 

 School 

 Self-taught 

 Radio 

 Newspaper 

 Other, 

specify_______________________ 

 

SECTION 9: Income survey  

 

9.1. Agriculture crops and fruit 

 

What are the quantities and income benefits of agriculture crops that household has harvested 

during the past 12 months? 

 

 

Types of 

crops/fruits 

 

Land 

use 

types 

Total 

Production 

(kg) 

 

Damage of 

crops 

Production 

costs 

Own 

use 

(incl. 

gifts)  

(kg) 

Sold 

(incl. 

barter) 

(kg) 

Price 

per 

unit 

Total 

value 
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9.2 Forest and tree products 

Do your family sell any forest and tree products over the past 12 months? 

 

9.3. Income from livestock 

Did your households sell or slaughter animals for sale during the past 12 months?  

         

 

 

 

        

Types of forest & tree 

products 

Quantity 

collected  

Own 

use  

Sold Price per 

unit 

Total income (own 

use+sold)  

      

      

      

Nos. of 

livestock 

Sold 

(incl. 

barter), 

live or 

slaughtered 

Slaughtered 

 

Lost 

(theft, 

died,..) 

Price 

per adult 

animal 

Total income  
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9.4. Wage income  

Did any member of your household work for wage over the past 12 months? 

 

 

9.5. Income from own business (not forest or agriculture) 

 

9.6. Other income sources 

      

      

      

Type of work 

 

Days worked per month Daily wage 

rate 

Total wage 

income  

    

    

 1. Business 1  2. Business 2  

 

3. Business 3 

1. What is the type of business? 

 

   

2. Gross income (sales)    
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Did your household receive income from any other sources during the past 12 months? 

 

 

 

 

 

 

Type of income 

 

Total amount received 

past 12 months 

1. Remittances 

 

 

2. Support from government, NGO, organization or similar 

 

 

3. Gifts/support from friends and relatives 

 

 

4. Pension 

 

 

5. Payment for renting out land   

6. Payments from FUG 

 

 

7. Other, specify:  



 

319 
 

 

 

 

 

Appendix 2- Detailed Farm Survey10 

 

                                                      
10 A ‘farm’ is classified as the combined area that the respondent cultivates for agricultural purposes, 

this can be made up of several ‘fields’/’plots’/’land units’ including homegardens, forest plots (e.g. 

woodlots). For the purpose of consistent terminology, the term ‘field’ was used throughout this 

survey. 
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General Information Details 

1. Zone (1, 2 or 3) <ZONE>  

2. District <DIST>  

3. Ward <WARD>  

4. Chiefdom <CDOM>  

5. Village <VILL>  

6. Sub-village (if applicable) <SVILL>  

7.Household location in village/address 

<HHLOC> 

 

8. Household code <HHID> Also write 

this code at top of each page in space 

provided 

e.g. HH23 

9. Farmer’s Name  

 Day Month Year 

10. Enumerator name 

<ENUNAME> 

 Date completed 

<DCOMP> 

   

11. Field supervisor 

name <FSNAME> 

 Date checked 

<DCHECK>  
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SECTION 1: Land use mapping  

 

Objective: To obtain information about farm (and specific field) yields and residue 

productivity, livestock ownership and productivity, quantities of inputs used and allocation of 

different resources of farm elements (e.g. agricultural products and inputs, feed, fuel). 

 

Instructions: 

• To obtain information about farm (and specific field) yields, draw on this page a 

sketch of the farm with the household and the different fields of the farm. 

• Based on the conceptualization of the farm, complete the survey with the farmer and 

collect all of the required information. 

• Start drawing a house in the center of the page that will represent the household. 

• Draw the field surrounding the house that can be considered as a home garden (if 

applicable), mark it as field 1 and ask which crops are planted. 

• Ask the farmer which are the other fields, draw them, put a number and write which 

crops are planted there.  

 

  

12. Data entry clerk 

<DECLERK> 

 Date entered <DENT>    
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A. Crop land area in hectares (ha)  

 

What are the fields/land units of different land uses in the farm during the most recent 

farming season?  

 

Use the field numbers you wrote on the sketch. Note: not all land use categories will be 

applicable to all study sites. Blank rows are provided for land uses not specified. Repeat 

question for the season before this one. Please provide the land unit used for measurement. If 

this is not hectares, calculate to hectares later. 

 

 

Land Use <LANDUSE> Last 

season 

<LAST> 

Land unit  

(e.g. ha) 

<LUNIT1> 

Previous 

harvest 

<PREV> 

Land unit 

(e.g. ha) 

<LUNIT2> 

Area under virgin land (i.e. forest)     

Area under fallow     

Area under fruit orchard (privately 

owned) 

    

Area under woodlot (plantation e.g. 

teak, gamar) 

    

Fields (agriculture):     

Field 1     

Field 2     

Field 3     
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Field 4     

Field 5     

Other, 

specify_____________________ 

    

Other, 

specify_____________________ 

    

Other, 

specify_____________________ 

    

 

B. Crop production 

• What are the three most important fields?  

• Write down the numbers in the first row of the table based on sketch.  

• What crops were planted in each field during the last planting season and what was 

the production harvest in kg? 

• Repeat question for the season before the last harvest  

• If food gathered from forests including wild sources, write the information for it and 

approximate amount of foods.  

• Note: If the commonly used measure is not kg: a) translate to kg if you know the 

calculation or b) write the local units here:_________________ 

 

 

FIELD NO. 

<FIELDNUM> 

LAST HARVEST 

<LASTHARV> 

PREVIOUS HARVEST 

<PREVHARV> 

Field 

No. 

____ 

Crops       

Kg 

harvest 
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Field 

No. 

____ 

Crops       

Kg 

harvest 

      

Field 

No. 

____ 

Crops       

Kg 

harvest 

      

Home 

garden 

Crops       

Kg 

harvest 

      

 

D. Crop use (%) last season 

• What are the most important crops?  

• Write down the name of the crops in the first column of the table 

• Ask for each crop what did they use the harvest for?  

• For each crop, mark with a small point the crop uses applicable in the corresponding 

cell.  

• Also for each crop, ask the proportion of the total harvest used for each usage 

category using the pebbles methodology. EXPLAIN PEBBLES METHODOLOGY to 

farmer (guidelines provided in Appendix 6b at the end of the questionnaire) 

• Each row must total 100% 
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CROPS 

<CROPNAME> 

Crop Usage <CROPUSE> 

Consumed Feed Sold Bartered & 

Gift 

Post-

harvest 

losses 

Crop 

1:_____________ 

     

Crop 

2:_____________ 

     

Crop 

3:_____________ 

     

Crop 

4:_____________ 

     

Crop 

5:_____________ 

     

 

 

 

END OF INTERVIEW, THANK THE RESPONDENT. 
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Appendix 3: Focus group discussions using participatory rural appraisal 

tools 

 

(A) Wealth ranking  

 

• How do you define wealth conditions (i.e. rich, middle, low wealth) of households in 

your village? 

• Which are the important criteria relevant to your village to classify the wealth 

conditions of the households? 

• How do you classify the households on the wealth conditions in your 

village/community? 

• Prepare a list of the households in your village  

• Distribute the households within the wealth groups  

 

List of households  Criteria  Wealth 

category 

Wealth 

category  

Wealth 

category 

1      

2     

3     

4     

5     

6     
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(B) Trend analysis (Indicative questions for focus group discussions) 

 

• Do you remember the important events in the history of your village? 

• What are the important natural resources in and around your village? 

• Did you see any changes in the forest and tree covers around your village?  

• When did you observe the major loss of forest? 

• Did you observe forest and tree cover gain, if yes when and why? 

• Which drivers did contribute to forest loss and gain, when and how? 

 

Events  year year year year 

1 (specify with notes)     

2     

3     

4     

5     

6     
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Appendix 4: Key Informant Interview-Village Profile  

 

SECTION 1. General Information SECTION 2. Key informant profile 

1.1 Country: 2.1 Name: 

1.2 Zone: 2.2 Age: 

1.3 District: 2.3 Position: 

1.4 Ward: 2.4 How long has this person been serving 

in this village? 

 

1.5 Village Name: 2.5 Does the position of village head tend 

to be hereditary? Yes                 No  

1.6 Date:  

1.7 Interviewer: 

 

 

1.8 Note-taker:  

 

SECTION 3. Village Description 

3.1 Type of village: Old           Transmigration          New       Other 

…………………….. 

3.2 When was the village established (when did settlement begin)? ………………… 

3.3 Village area? (approximate) …………..ha 
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3.4 How clear is the boundary with the neighboring village? 

Clear  Not very clear  

3.5 Do any villagers conduct their agricultural/animal husbandry activities outside the village 

boundary? 

Yes  No 

3.6 Where do they carry out these activities? 

…………………………………………………………………………………. 

 

SECTION 4. Village demographics 

4.1 Number of households in the village this year? ………………… 

4.2 Number of households in the village last year? ………………… 

4.3 Population of the village this year? ………………… 

4.4 Population of the village last year? ………………… 

4.57 What percentage of the village is male and female? Female ……………% 

Male…………….% 

4.68 What percentage of the village are in the following age categories? 

 

0-4 years old 5-14 years 

old 

15-60 years 

old 

>60 years 

old 

% % % % 

 

SECTION 5. Ethnic composition, religion and language 

5.1 What is the ethnic group of the original inhabitants of this village? Are there outsiders 

(members of other ethnic groups) living in this village? Where did they come from? How 

many households do they account for? Fill in the table below: 
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Ethnic 

composition 

Number of 

households or 

% 

Number of 

people or % 

Origin of 

ethnic group 

Year group arrived in 

village 

1.      

2.      

3.     

4.     

5.     

6.     

 

5.2 What local language/s is spoken? (list all that are spoken) 

…………………………………………………………………………………………………

……………………………………………. 

5.3 What religion/s is followed in the village? 

…………………………………………………………………………….. 

SECTION 6. Infrastructure 

6a. Education 

6.1 What types of schools are available in this village? How many school buildings are there 

in this village? How many students are enrolled in the school this year? How many teachers 

work at this school? Fill in the table below: 

Type of school Number of pupils Number of teachers Number of 

buildings 
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Kindergarten 

 

   

Primary School    

Junior High 

School 

   

High School 

 

   

Other 

…………………. 

   

 

6.2 How far is the nearest elementary school from this village? ……………….minutes 

(walking) ………………(km) 

6.3 How far is the nearest high school from this village? ……………….minutes (walking) 

………………(km) 

6.4 Community education attainment. Fill in the table below 

Education attainment % of village population 

Illiterate  

Elementary school  

Junior high school  
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High school  

Bachelor degree  

 

6b. Health and Sanitation 

6.5 Type of health facilities in the village: 

 Rural clinic 

 Rural health centre 

 Subsidiary rural health centre 

 Village midwife’s house 

 Other (specify) …………………………………. 

 

6.6 How far is the nearest clinic from this village?  

……………….minutes (walking) ………………(km) 

6.7 The number of medical personnel in this village: ……………people 

6.8 The most senior medical professional in this village:  

 Registered health worker  

 Doctor 

 Nurse 

 Village midwife 

 Other 

6.9 The two most common illnesses are:  

1:……………………………………………………. 

2:……………………………………………………. 

6.10 Do people in this village use traditional medicines (medicinal plants etc.) 

Yes  No 

6.11 Where do they collect such plants from? 

 Home garden 

 Paddy field 
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 Garden 

 Dry field 

 Forest 

 Thicket surrounding village 

 Other………………………………………………….. 

 

6.12 Please describe energy use in this village: 

Source of energy Available?  

(Yes/No) 

Commonly used? 

(Yes/No) 

If yes, since 

what year? 

Fuel wood    

Kerosene    

Charcoal    

State company electricity    

Diesel electricity    

Other _________________    

Source of water Available?  

(Yes/No) 

Commonly used? 

(Yes/No) 

If yes, since 

what year? 

Open well    
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Closed well (drilled etc.)    

River/lake    

Other ________________    

 

SECTION 7. Access to markets 

7.1 Which market/s do villagers go to and what is the approximate travel time and distance 

from this village? 

Market Type Travel time to market 

(minutes) 

Distance to market (km) 

   

   

   

   

7.2 Where do villagers sell their products? 

……………………………………………………………………… 

7.3 Is there a shop (not market) in this village?  

Yes  No 
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SECTION 8. Forest and land use 

8.1 Land categories in the village (approx. area in hectares). Fill in the table below (see 

technical guidelines for definition of land categories). 

Land category Present in 

the area? 

(Y/N) 

Total 

area 

(ha) Land Ownership (tick if applicable) 

State 

 

Communit

y 

Private Open 

access 

Forest:       

Natural forest       

Managed forest       

Plantations       

Village forest       

Customary forest       

Agricultural land:       

Cropland       

Pasture       

Agroforestry       

Silvipasture       

Fallow       
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Other land categories:       

Shrubs       

Grassland       

Residential areas, 

infrastructure 

      

Wetland       

Other, 

specify……………… 

      

Other, 

specify……………… 

      

 

SECTION 9. Access to forests 

9.1 Do these forested areas exist within close proximity to this village? 

 Forest on own villager’s land 

 Village forest reserve  

 Central government forest reserve / protected area 

 Public village land 

 Company forests 

 Other, specify………………………………………… 

9.2 Is there any community forest (private forest) used by your community? 

Yes  No 

9.3 Is there any customary forest (forest managed by a customary community) used by your 

community? 

Yes  No 
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9.4 Is there any protection forest used by your community? (Protection forest is controlled 

by the state. People are allowed to use the forest except for cutting timber). 

Yes  No 

9.5 Do people from this village gather forest products?  

Yes  No 

9.7 If yes, what are the common forest products collected? 

1. 

2. 

3. 

4. 

5. 

9.8 How much fuel wood does a family use (two adults, two children) in a month?  

…………………………………. 

9.9 How much wood is used to build a standard house?.............................(________metric) 

 

SECTION 10. Income and Employment 

10.1 What was the typical daily wage rate for unskilled agricultural male/female labour 

during the peak AND slack season in this village during the past 12 months? 

 Male Female 

Peak   

Slack   

10.2 Are there any economic (employment) activities in this village?  

Yes  No 
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10.3 If yes, provide a locally specific list of paid work opportunities 

1. 

2. 

3. 

4. 

5. 

 

SECTION 11. Private companies 

11.1 Is your village near any private companies? 

Yes  No Not yet 

11.2 What is the name of the company? 

……………………………………………………………………… 

11.3 What is the type of activity/industry? (choose 1-10*) 

………………………………………… 

*1=forest, 2=tobacco, 3=rubber, 4=cocoa, 5=fish canning, 6=coconut, 7=forest plantation, 

8=sawmill, 9=ranch, 10=other, specify: ……………………………………. 

 

SECTION 12. Development Programmes  

12.1 Fill in the tables below: 

Development assistance (past 5 years) from the government within or around this village: 

Type of 

programme 

Year Total 

no. HH 

Type of activity Level of 

success* 
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*1=very successful, 2=successful, 3=partly successful, 4=not very successful, 5=not at all 

successful 

NGO assistance (past 5 years) from the government within or around this village: 

Type of 

programme 

Year Total 

no. HH 

Type of activity Level of 

success* 

 

 

    

   

 

  

    

 

 

    

 

 

*1=very successful, 2=successful, 3=partly successful, 4=not very successful, 5=not at all 

successful 

Forestry activity (past 5 years) from the government within or around this village: 
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Type of 

programme 

Year Total 

no. HH 

Type of activity Level of 

success* 

 

 

    

   

 

  

    

 

 

    

 

 

*1=very successful, 2=successful, 3=partly successful, 4=not very successful, 5=not at all 

successful 

 

SECTION 13. Agricultural activities  

13.1 List the most common agricultural activities happening in and around this village: 

1. 

2. 

3. 

4. 

5. 

13.2 Do people rent land for farming purposes in this village? 

Yes  No 

13.3 Who in the village decides whether to clear new land? 

……………………………………………………………….. 
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13.4 List any livestock raised in this village 

(e.g. chickens, cattle, goats etc.) 

13.5 List the most common crops grown in 

and around this village: 

 

1.  1.  

2.  2.  

3.  3.  

4.  4.  

5.  5.  

6.  6.  

7.  7.  

 

13.6 Do people fish in and around this village?  

Yes  No 

13.7 What units are used to describe land size in this village? (e.g. parcels, ha, acres etc.) 

…………………………………. 

13.8 What is a typical farm size in this village? (e.g. 2-10ha) 

………………………………(provide local unit) 

 

SECTION 14. Village Problems and Issues 

14.1 Do any of these issues relating to the forest occur in this village?  
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Issues Yes/No Notes 

Most villagers not aware of the forest’s status   

Forest boundary is not clear   

Forest boundary has been established but community disagree   

Community land is inside the forest area   

Timber extraction by outsiders   

Timber extraction by villagers   

Animal/bird poaching   

Disturbance of traditional activities inside the forest   

Forestry officers confiscate equipment   

Flooding and landslides   

Forest pests   

Forest fire (located around the village)   
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Garden fire (located around the village)   

Famine   

Drought, water shortage   

Land conflicts between villages   

Land conflicts within village   

Livestock theft   

Cattle plague   

Pest issues   

Outbreak of human disease   

Other, specify 

……………………………………………………………………. 

  

 

 

 

 


