
 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

FINAL REPORT 

 

Consultancy Services for Valuation of Ecosystem Services (Wealth 

Accounting) and Assessment of Payment for Ecosystem Services 

 

 

Submitted to 

Project Director, SUFAL Project, Bangladesh Forest Department, Dhaka, 

Bangladesh 

 

Submitted by 

Ernst & Young (EY) LLP and The Energy and Resources Institute (TERI) 

12 August 2024 

 

 

  



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

2 | P a g e   

Document control 

PROJECT NAME Consultancy Services for Valuation of Ecosystem Services 

(Wealth Accounting) and Assessment of Payment for 

Ecosystem Services 

 

DOCUMENT NAME Final Report 

 

Version History 

PREPARED BY EFFECTIVE DATE VERSION DESCRIPTION 

EY LLP & TERI 2, September 2024 Version 1 Final Report for the 

project 

Distribution List 

NAME   DESIGNATION ORGANIZATION 

 Project Director SUFAL Bangladesh Forest Department 

 

Contact Information 

Primary Contact 

Name:          Amit Kumar 

                     Partner, Business Consulting Services 

                     Government & Public Sector (GPS) 

 Address:     Ernst & Young LLP 

                     Worldmark-1, Asset Area 11, Hospitality District,  

                     Aerocity, 110037, Delhi, India     

                     Email:  Amit42.Kumar@in.ey.com,  

                     Contact: +91 9868224425 

mailto:Amit42.Kumar@in.ey.com


Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

3 | P a g e   

 

Table of Contents 

List of Abbreviations ................................................................................................................... 8 

EXECUTIVE SUMMARY............................................................................................................. 11 

Aim of SUFAL Project ...................................................................................................... 11 

Importance of Ecosystem Service Valuation..................................................................... 11 

The Objective of the Report .............................................................................................. 11 

Use of this Study .............................................................................................................. 12 

1 INTRODUCTION ................................................................................................................... 14 

1.1 The Assignment .................................................................................................... 14 

1.2 Objective and Scope of Work ................................................................................ 15 

1.3 Ecosystem Services .............................................................................................. 15 

1.4 Ecosystem Service Valuation ................................................................................ 17 

1.4.1 Benefits of Ecosystem Service Valuation ................................................................. 17 

1.4.2 ESV in Developing Countries ................................................................................... 18 

1.5 Rationale for the Study .......................................................................................... 19 

1.5.1 Global Significance of Ecosystem Service Valuation (ESV) ..................................... 19 

1.5.2 ESV in the Context of Bangladesh ........................................................................... 20 

1.6 Sections of this report ........................................................................................... 21 

2 BANGLADESH: OVERVIEW ................................................................................................ 23 

2.1 Background- forest Resource of Bangladesh ........................................................ 23 

2.2 Study Area ............................................................................................................ 27 

2.3 Modhupur National Park, Madhupur, Tangail ........................................................ 27 

2.4 Teknaf Wildlife Sanctuary ..................................................................................... 28 

2.5 Ramgarh-Sitakunda Reserve Forest, Chittagong .................................................. 29 

2.6 Existing Ecosystem Service Valuation Studies in Bangladesh .............................. 30 

2.7 Bangladesh National REDD+ Strategy (BNRS) ..................................................... 33 

2.7.1 Forest Reference Level (FRL) and Drivers of Deforestation and Forest Degradation35 

2.7.2 Forest Inventory Conducted under REDD+ Project .................................................. 36 

2.8 Ecosystem Service Evaluation and SDG 15.9.1 .................................................... 37 

2.8.1 Implications of this study on SDG 15.9.1 of Bangladesh .......................................... 39 

3 METHODOLOGY .................................................................................................................. 42 

3.1 Reviewing national wealth accounting frameworks ............................................... 42 

3.1.1 Existing National and International Frameworks for Ecosystem Service Valuation ... 43 

3.2 Comparison of Existing Frameworks ..................................................................... 45 



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

4 | P a g e   

3.2.1 Advantages and suitability of SEEA in context of Bangladesh .................................. 46 

3.2.2 System of Environmental Economic Accounting (SEEA) .......................................... 46 

3.3 Identification and selection of ecosystem services ................................................ 48 

3.4 Ecosystem services valuation method .................................................................. 49 

3.4.1 Market value method ................................................................................................ 50 

3.4.2 Residual value method ............................................................................................. 50 

3.4.3 InVEST Model ......................................................................................................... 51 

3.4.4 Benefit Transfer method ........................................................................................... 51 

3.4.5 Contingency Methods .............................................................................................. 52 

3.4.6 Replacement cost method........................................................................................ 52 

3.4.7 Individual travel cost method .................................................................................... 53 

3.4.8 Total Ecosystem Supply Value .................................................................................. 53 

3.4.9 Net Present Value .................................................................................................... 54 

3.5 Data Collection ...................................................................................................... 56 

4 RESULTS FROM THE THREE SITES .................................................................................. 64 

4.1 Modhupur National Park (MNP) ............................................................................ 64 

4.1.1 Ecosystem extent in 2023 ........................................................................................ 64 

4.1.2 Ecosystem supply in physical terms ......................................................................... 64 

4.1.3 Ecosystem supply in monetary terms ....................................................................... 69 

4.1.4 Total ecosystem service value ................................................................................. 71 

4.1.5 Net Present Value .................................................................................................... 72 

4.2 Teknaf Wildlife Sanctuary ..................................................................................... 73 

4.2.1 Ecosystem extent in 2023 ........................................................................................ 73 

4.2.2 Ecosystem supply in physical terms ......................................................................... 73 

4.2.3 Ecosystem supply in monetary terms ....................................................................... 77 

4.2.4 Total ecosystem service value ................................................................................. 81 

4.2.5 Net Present Value (NPV) ......................................................................................... 81 

4.3 Ramgarh Sitakunda Reserved Forests.................................................................. 82 

4.3.1 Ecosystem extent in 2023 ........................................................................................ 82 

4.3.2 Ecosystem supply in physical terms ......................................................................... 82 

4.3.3 Ecosystem supply in monetary terms ....................................................................... 87 

4.3.4 Total ecosystem service value ................................................................................. 89 

4.3.5 Net Present Value (NPV) ......................................................................................... 90 

5 System of Natural Capital Accounting ............................................................................... 91 

5.1 Income Adjustment Based on SEEA Framework .................................................. 91 

5.2 Valuation of Forest Ecosystem and National Income Adjustment .......................... 92 



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

5 | P a g e   

6 FEASIBILITY OF PES IN RSRF ........................................................................................... 95 

6.1 Defining and measuring ecosystem services in RSRF .......................................... 98 

6.2 Determining stakeholders involved ........................................................................ 99 

6.3 Review legal, policy, and ownership context for ecosystem services .................. 100 

6.4 Identification of prospective buyers and sellers ................................................... 102 

6.5 Reviewing options for PES .................................................................................. 103 

6.6 Finalizing PES management plan and contract ................................................... 104 

6.7 Monitoring and Evaluation of Ecosystem Services (delivery and benefits) .......... 105 

7 Key Findings and Recommendations .............................................................................. 111 

7.1 Key Findings ....................................................................................................... 111 

7.1.1 Survey Results ....................................................................................................... 111 

7.1.2 Ecosystem Service Valuation ................................................................................. 113 

7.1.3 Economic Implications and Policy Management ..................................................... 114 

7.2 Challenges in the Current Study.......................................................................... 114 

7.3 Challenges in Expanding the Study to a National Level ...................................... 115 

7.4 Gaps and Areas for Government Action .............................................................. 115 

7.5 Responsibility Allocation for PES Implementation ............................................... 116 

7.6 Conclusion .......................................................................................................... 116 

8 Annexures .......................................................................................................................... 118 

8.1 Annexure I: Scope of services of the consultancy ............................................... 118 

8.2 Annexure II: List of Medicinal plants extracted .................................................... 122 

8.3 Annexure III: List of NTFP and their extraction .................................................... 123 

8.4 Annexure IV: Monetary Value of different Medicinal Plants ................................. 123 

8.5 Annexure V: Monetary Value of different NTFP ................................................... 125 

8.6 Annexure VI: List of Medicinal Plants and their extraction ................................... 125 

8.7 Annexure VII: List of NTFP and their extraction ................................................... 128 

8.8 Annexure VIII: List of Fish and other aquatic produce extracted .......................... 130 

8.9 Annexure IX: Monetary value of Medicinal Plants ............................................... 131 

8.10 Annexure X: Monetary value of NTFP ................................................................. 134 

8.11 Annexure XI: Monetary value of fish and other aquatic produce .......................... 136 

8.12 Annexure XII: List of Medicinal plants extracted .................................................. 136 

8.13 Annexure XIII: List of NTFP extracted ................................................................. 137 

8.14 Annexure XIV: Monetary value of medicinal plants ............................................. 138 

8.15 Annexure XV: Monetary value of NTFP............................................................... 139 

8.16 Annexure XVI: Monetary value in fish and other aquatic produce........................ 140 

8.17 Annexure III: PES Case Studies ......................................................................... 141 



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

6 | P a g e   

8.18 Annexure IV: Questionnaires .............................................................................. 146 

9 References ......................................................................................................................... 163 

 

List of Tables 

 

Table 1: Major Forest types and areas of Bangladesh ............................................................ 25 

Table 2: Review of Ecosystem Services Frameworks by Applying 16 Criteria (Bordt & 

Saner, 2018). .............................................................................................................................. 45 

Table 3: List of Ecosystem services selected for the three study sites and their respective 

valuation methods ..................................................................................................................... 49 

Table 4: The data collection procedures for different valuation methods ............................ 59 

Table 5: Data source and approach for different ecosystem services .................................. 62 

Table 6 the ecosystem extent in MNP ...................................................................................... 64 

Table 7 the different ecosystem services observed in the MNP ............................................ 64 

Table 8 Total Fodder Consumption .......................................................................................... 65 

Table 9 Total Fuelwood Consumption ..................................................................................... 66 

Table 10 The water consumption by households in MNP ...................................................... 66 

Table 11 Total Carbon Sequestration per hectare .................................................................. 66 

Table 12 Countries and their biodiversity conservation value ............................................... 68 

Table 13 Monetary value of fodder collected by household and vendors ............................. 70 

Table 14 Monetary value of fuelwood collected by household and vendors ........................ 70 

Table 15 Ecosystem service value ........................................................................................... 71 

Table 16 Ecosystem service based on NPV ............................................................................ 72 

Table 17 Land classification of Teknaf Wildlife Sanctuary ..................................................... 73 

Table 18 Different ecosystem services in TWS ....................................................................... 73 

Table 19 Total consumption of fodder per year ...................................................................... 74 

Table 20: The water consumption by households in TWS ..................................................... 76 

Table 21 Carbon pool and its carbon stock per hectare ......................................................... 76 

Table 22 BDT and social value of different regions ................... Error! Bookmark not defined. 

Table 23 Total fodder consumption ......................................................................................... 78 

Table 24 Ecosystem services and its valuation per year ....................................................... 81 

Table 25 Ecosystem services and its NPV per year ................................................................ 81 

Table 26 Land classification of Ramgarh Sitakunda Reserved Forests ................................ 82 



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

7 | P a g e   

Table 27 Types of ecosystem services .................................................................................... 83 

Table 28 Total fuelwood consumption ..................................................................................... 84 

Table 29 Total consumption of fish and other aquatic produce ............................................ 84 

Table 30 Carbon pool and its stock per hectare ..................................................................... 85 

Table 31 Social value and biodiversity conservation value of different regions ............ Error! 

Bookmark not defined. 

Table 32 Ecosystem services and its valuation ...................................................................... 89 

Table 33 Ecosystem services and its NPV .............................................................................. 90 

Table 34 Physical quantity and monetary value of ecosystem services ............................... 99 

Table 35 Ecosystem services and its intermediaries ........................................................... 100 

Table 36 Ecosystem services and its sellers ........................................................................ 102 

Table 37 Ecosystem services and its buyers ........................................................................ 102 

Table 38 Ecosystem services and its benefits ...................................................................... 103 

Table 39: list of data required for ecosystem service valuation. ............ Error! Bookmark not 

defined. 

List of Figures 

Figure 1: Types of Ecosystem services ................................................................................... 16 

Figure 2: Classification of Ecosystem Services based on Use and Non-use values. .......... 16 

Figure 3: Threats to Bangladesh's Forests ............................................................................. 27 

Figure 4: Modhupur National Park (MNP) ................................................................................ 28 

Figure 6: Teknaf Wildlife Sanctuary (TWS) .............................................................................. 29 

Figure 5: Ramgarh-Sitakunda Reserved Forest (RSRF) ......................................................... 30 

Figure 7: Total wealth composition of a country .................................................................... 44 

Figure 8: Physical flows of Natural inputs, Products, and residuals ..................................... 48 

Figure 9: Approaches for valuation of ecosystem services ................................................... 50 

Figure 10: Steps for application of benefit transfer method .................................................. 52 

Figure 11: Total Ecosystem Supply Value ............................................................................... 54 

 

   



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

8 | P a g e   

List of Abbreviations 

Abbreviation Definition 

AGB Above Ground Biomass 

AUD Australian Dollar 

ARR Afforestation, Reforestation, and Revegetation 

BACS Budget and Accounting Classification System 

BDT Bangladeshi Taka 

BFD Bangladesh Forest Department 

BFI Bangladesh Forest Inventory 

BGB Below Ground Biomass 

BNRS Bangladesh National REDD+ Strategy 

BTM Benefit Transfer Method 

CBD Convention on Biological Diversity 

CC Carbon Credits 

CEM Choice Experiment Method 

CP Combined Presentations 

CSER Corporate Social and Environment Responsibility 

CSO Civil Society Organizations 

CTA Chief Technical Advisor 

CU Chattogram University 

CVM Contingent Valuation Method 

DW Deadwood 

ES Ecosystem services 

ESV Ecosystem Service Valuation 

EU European Union 

EY Ernst and Young 

FFV Forest Fringe Villages 

FGD Focus Group Discussions 

FRL Forest Reference Level 

GDP Gross Domestic Product 

GHG-I Greenhouse gas inventories 

GPS Global Program on Sustainability 

HPM Hedonic Pricing Method 

IDA International Development Association 

IFM Integrated Forest Management 

IPBES Intergovernmental Science-Policy Platform on Biodiversity and 

Ecosystem services 

IPCC Intergovernmental Panel on Climate Change 

Kg Kilogram 

KPI Key Personnel Interview 

KU Khulna University 

LL Leaf Litter 

MA Millenium Assessment 



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

9 | P a g e   

MEA Millennium Ecosystem Assessment 

MNCs Multi-National Corporations 

MNP Modhupur National Park 

MoEFCC Ministry of Environment, Forest, and Climate Change 

MoA Memorandum of Agreement 

MoU Memorandum of Understanding 

NCA Natural Capital Accounting 

NCAVES Natural Capital Accounting and Valuation of Ecosystem Services 

NDCs Nationally determined contributions 

NFMS National Forest Monitoring System 

NFI National Forest Inventory 

NGOs Non-governmental organizations 

NPV Net Present Value 

NTFPs Non-Timber Forest Products 

NWAF Nahiral Wealth Accounting Framework 

PA Protected Areas 

PAGE Pilot Analysis of Global Ecosystems 

PAMs Policies and Measures 

PD Project Director 

PES Payment for Ecosystem Services 

PMU Project Management Unit 

RCT Randomized Control Trial 

REDD+ Reducing Emissions from Deforestation and Forest Degradation 

RSRF Ramgarh-Sitakunda Reserve Forest 

SAARC South Asian Association for Regional Cooperation 

SEEA System of Environmental-Economic Accounting 

SEEA CF System of Environmental-Economic Accounts Central Framework 

SEEA EEA System of Environmental-Economic Accounts Experimental 

Ecosystem Accounting 

SDG Sustainable Development Goal 

SIS Safeguards Information System 

SMART Specific, Measurable, Agreed-upon, Realistic, and Time-bound 

SNA System of National Accounts 

SOC Soil Organic Carbon 

SRF Sitakunda Reserve Forest 

SUFAL Sustainable Forest and Livelihood 

SUST Shahjalal University of Science and Technology 

TCV Travel Cost Method 

TEEB The Economics of Ecosystems and Biodiversity 

TERI The Energy Research Institute 

TESV Total Ecosystem Service Valuation 

TEV Total Economic Value 

TOF Tree Outside Forests 

TOR Terms of Reference 



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

10 | P a g e   

TOT Training of trainers 

TWS Teknaf Wildlife Sanctuary 

UNEP United Nations Environment Programme 

UNFCCC United Nations Framework Convention on Climate Change 

VCMs Voluntary Carbon Markets 

WAVES Wealth Accounting and Valuation of Ecosystem Services 

WRI World Resources Institute 

WTA Willingness to accept 

WTP Willingness to pay 

WWF World Wildlife Fund 

 

  



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

11 | P a g e   

EXECUTIVE SUMMARY 

Aim of SUFAL Project 

The Sustainable Forest and Livelihood (SUFAL) Project, led by the Bangladesh Forest Department 

under the Ministry of Environment, Forest, and Climate Change, aims to enhance forest 

management and provide benefits to forest-dependent communities in Bangladesh. With funding 

of $175 million from the International Development Association (IDA) and an additional $3.9 million 

from the Government of Bangladesh, the project focuses on increasing forest cover, improving 

forest quality and management, and strengthening institutional capacities. The project is structured 

into four key components: strengthening institutions and training, enhancing collaborative forest 

and protected area management, increasing access to alternative income-generating activities, and 

project management. 

Importance of Ecosystem Service Valuation 

Ecosystem services, defined as the benefits that humans derive from ecosystems, encompass a 

wide range of functions including provisioning services (e.g., food, water), regulating services (e.g., 

climate regulation, flood control), cultural services (e.g., recreational, spiritual benefits), and 

supporting services (e.g., nutrient cycling). The valuation of these services is crucial for ensuring 

that they are managed sustainably and that their contributions to the economy and human well-

being are fully recognized. In Bangladesh, where forests play a pivotal role in both the national 

economy and the livelihoods of local communities, accurately valuing ecosystem services is 

essential. Such valuations inform decision-making processes, support sustainable resource 

management, and help to secure the long-term health of the country's natural environments. By 

quantifying the economic benefits provided by forests, ecosystem service valuation underpins 

efforts to align environmental conservation with economic development. 

The Objective of the Report 

This project aimed to achieve two primary objectives. First, we developed a comprehensive 

framework and protocol for Ecosystem Service Valuation (ESV) and Natural Wealth Accounting for 

Teknaf Wildlife Sanctuary, Modhupur National Park, and Ramgarh-Sitakunda Reserved Forests. 

Our approach involved conducting an in-depth review of existing inventories, assessments, and 

studies related to ecosystem valuation and national financial policies. We analysed international 

valuation methods and adapted them to the Bangladeshi context, while also creating national 

guidelines and a framework for natural wealth accounting. This framework was designed to help 

identify financial and economic instruments for conservation, with a strong emphasis on capacity 

building and training. 

The second objective focused on conducting a feasibility study for establishing a Payment for 

Ecosystem Services (PES) scheme in Ramgarh-Sitakunda Reserved Forests. This included 

reviewing global and regional PES models, preparing a detailed work plan for the scoping 

assessment, and analysing relevant legal and policy frameworks. We engaged in stakeholder 

consultations to inform the potential PES schemes and proposed a strategic plan that included 

defining marketable ecosystem services, identifying potential buyers, assessing technical capacity, 
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and outlining implementation arrangements. The study’s findings are presented in Bangladeshi 

taka, with stakeholder workshops and training sessions included to ensure effective knowledge 

transfer and capacity development. 

Outcomes 

The monetary value of ecosystem services evaluated in the present study is summarised below: 

Ecosystem 

Services 

Provisioning 

Services (lakh 

BDT/year) 

Regulating and Supporting 

Services (lakh BDT/year) 

Cultural Services 

(lakh BDT/year) 

MNP  19,533.38   40,939.67   1,712.78  

RSRF   21,866.98   1,07,861.39   60.02  

TWS  2,35,413.49   4,45,035.27   8,462.64  

Total  2,76,813.85   5,93,836.33   10,235.44  

Grand Total 8,80,885.63 

Additionally, the study demonstrates that Payments for Ecosystem Services (PES) can be an 

effective tool for incentivizing sustainable forest management and conservation. This approach has 

the potential to improve resource allocation and enhance livelihoods for communities dependent on 

forest resources. The findings underscore the substantial economic contributions of forests to GDP, 

emphasizing the importance of adopting sustainable practices and policy interventions that 

recognize and preserve these vital ecosystem services. 

The outcomes of the study highlight the integration of ecosystem service valuation (ESV) into the 

broader System of National Accounts (SNA). By adjusting the traditional GDP measure to include 

the value of natural resources, the report addresses existing gaps in national income accounting 

and provides a more comprehensive picture of economic activity. 

Use of this Study 

The detailed monetary valuation of ecosystem services provided by MNP, RSRF, and TWS plays a 

crucial role in guiding policymakers in the formulation and planning of effective forest management 

and conservation strategies. By quantifying the economic benefits of these services, the study 

presents a compelling case for increasing investments in sustainable forest management, helping 

to balance economic development with environmental conservation and ensuring long-term 

benefits for both the economy and biodiversity. Furthermore, the integration of ecosystem service 

values into the System of National Accounts (SNA) enables more accurate economic analysis and 

planning. Including the value of natural capital allows policymakers to make more informed 

decisions that reflect the true costs and benefits of economic activities, preventing the 

undervaluation of forest ecosystems and promoting policies that enhance their sustainability. 

The feasibility assessment of Payment for Ecosystem Services (PES) in the Ramgarh-Sitakunda 

Reserve Forest offers a blueprint for implementing similar schemes in other regions. By providing 

financial incentives for sustainable practices, PES can significantly contribute to conservation 



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

13 | P a g e   

efforts while also benefiting local communities economically. The study's findings can be utilized to 

develop and pilot PES programs, paving the way for broader adoption across Bangladesh. 

Additionally, the methodologies and frameworks developed in this study, particularly for Natural 

Capital Accounting (NCA), are documented well in the training manual prepared as a part of this 

project, it will prove immensely valuable for training forest managers, policymakers, and other 

stakeholders. Standardizing these approaches facilitates the consistent application of ecosystem 

service valuation (ESV) and NCA across Bangladesh, thereby building the capacity necessary for 

integrating these tools into national economic planning and forest management practices. 

Moreover, the economic valuation of cultural services, especially tourism, provides insights into the 

potential for sustainable tourism development in forest areas. By highlighting the economic benefits 

of tourism, the study encourages investments in infrastructure and management practices that 

enhance the tourism experience while preserving ecological integrity. This approach can lead to 

increased revenue from tourism, benefiting both local communities and conservation efforts. 
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1 INTRODUCTION  

1.1 The Assignment 

Bangladesh is committed to conserving and restoring forests as outlined in its Nationally determined 

contributions (NDCs). The efforts include increasing tree cover, afforestation, reforestation, and 

restoration of deforested and degraded areas. Recognizing the value of ecosystem services 

provided by these forests is crucial to support sustainable forest management and effective 

governance by the Bangladesh Forest Department through better access to resources. 

The Bangladesh Forest Department, under the Ministry of Environment, Forest, and Climate 

Change, has secured a loan of US$ 175 million from the IDA, along with a contribution of US$ 3.90 

million from the Government of Bangladesh, for the Sustainable Forest and Livelihood (SUFAL) 

Project. This initiative aims to enhance forest management through collaboration and provide 

benefits to forest-dependent communities. Scientific knowledge, technical expertise, and forestry 

skills are crucial in achieving the project's goals, which include improving forest quality and 

management, enhancing the policy and regulatory environment, and increasing forest cover. These 

objectives are grouped into four components: 

• Component 1: Strengthening Institutions, Information Systems and Training. 

• Component 2: Strengthening collaborative forest and protected areas management. 

• Component 3: Increasing access to alternative income generating activities (AIGAs), forest 

extension services and trees outside forests (TOF). 

• Component 4: Project management, monitoring and reporting. 

The assignment being conducted within the ambit of the SUFAL project focuses on creating 

National Capital accounts for forests in Bangladesh in line with international standards. It 

also explores the feasibility of implementing Payments for Ecosystem Services in the 

Ramgarh-Sitakunda Reserved Forest. 
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1.2 Objective and Scope of Work 

The objectives of the study are as follows: 

1. To devise a set of Natural Capital Accounts for forestry in Bangladesh that meets international 

standards and application of these to selected Protected Areas; and 

2. Exploring the feasibility of Payments for Ecosystem Services in Ramgarh-Sitakunda Reserve 

Forest. 

Detailed tasks to be performed under the TOR is reproduced in Annexure 1. 

1.3 Ecosystem Services 

Millennium Ecosystem Assessment (MEA) defines ecosystem services as the benefits people 

obtain from ecosystems which include provisioning services such as food and water; regulating 

services such as flood and disease control; cultural services such as spiritual, recreational, and 

cultural benefits; and supporting services, such as nutrient cycling, that maintain the conditions for 

life on Earth (MEA., 2003). 

Ecosystem services are broadly classified as provisioning, regulatory, cultural and supporting 

services. Provisioning services are direct benefits derived from the ecosystem service like food 

supply, energy and materials. Regulating services are those which regulate the ecological balance 

like regulates air quality, prevent soil erosion, and control greenhouse gases. Cultural services are 

related to intellectual and physical interactions with ecosystems and spiritual and symbolic 

interactions with biota or ecosystems. It includes tourism; provides recreational, aesthetic, cultural 

and spiritual services, etc. Supporting services are services necessary for the production of all the 

other services like nutrient recycling, primary productivity, soil formation etc. 

If the value of these services is not clearly defined, they may be overused. Valuation measure how 

important the service is to the people and why they should be used in a sustainable manner. 

 

The specific tasks and scope of the work for the study are: 

► Devising a methodological approach for compiling forest accounts for Bangladesh that is aligned to 
the System of Environmental-Economic Accounting Central Framework (SEAA CF) and compliments 
the standard national accounts of the country. 

► Compilation of draft Natural Capital Accounts for the forests and Protected Areas of Bangladesh 

► Application of the developed framework to make more detailed valuation of Natural Capital in Teknaf 
Wildlife Sanctuary (TWS), Modhupur National Park (MNP) and Ramgarh- Sitakunda Reserve Forest 
(RSRF) 

► Undertaking scoping assessment/ feasibility study for setting up Payment for Ecosystem Services 
(PES) scheme in the RSRF. 

► Conducting a workshop to disseminate the results of National NCA framework, Forests and Protected 
Area accounts, application in selected PA’s and PES feasibility. 



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

16 | P a g e   

 

Figure 1: Types of Ecosystem services 

Total Economic Value (TEV) framework assumes that individuals hold multiple value for ecosystem 

which ensures that all values are given recognition, and no double counting of values occurs in the 

valuation process. Economists classify ecosystem values into two types- 

1. Use values: These are generally grouped into two types, direct, indirect or option values, that 

refers to consumptive and non-consumptive uses. Direct consumptive use values involve the 

extraction of an environmental asset for anthropocentric purpose, whereas non- consumptive 

direct use values include the services that are provided directly without extraction- such as in 

aquatic ecosystems, use of water for transportation and recreational activities. Option use 

values involve the genetic material that are unknown today but could be useful in the future. 

 

Figure 2: Classification of Ecosystem Services based on Use and Non-use values. 

2. Non-use values: Most of natural environments are thought had significant values and the 

people do not make use of these values rather wish to see them preserved "in their own right" 

(Bishop, & Welsh, 1992). Non-use values does not concern with our use, either direct or 

indirect use of the environment. It is further categorized into existence and bequest    value. 

Existence value is the benefit reflected as a sense of wellbeing or simply knowing that the 

biodiversity exists, even if it is never utilized or experienced. Bequest value determined by 
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the individual concern that future generation should have access to functional ecosystem 

and its resources. 

There have been a several studies since 2002 to document the ecosystem services provided by 

the forests and its value in Bangladesh. Although the major focus of the studies has been     on the 

Sundarban habitat, terrestrial landscapes such as Chittagong Hill Tract and Sylhet hill have also 

been studied.  

1.4 Ecosystem Service Valuation 

Ecosystem service valuation is the process of quantifying ecosystem service value benefits to 

people provided by a landscape or habitat in a specific location. Benefits to people may include 

supply of food, flood risk reduction, carbon sequestration (contributing to climate change mitigation), 

waste decomposition and detoxification, predation regulation (limiting prey populations), biological 

control (pest and disease control) etc. Ecosystem service valuation helps practitioners and 

managers in improving management and design of projects for both nature and society and will 

also enhance community support and funding for projects. 

Globally dollars are the common units of measurement for ecosystem service valuation, however 

other units of measurement can be used, like in present study Bangladeshi Taka (BDT) is used, 

measures of human well-being provided by the benefit are also used for valuation purposes. The 

valuation of ecosystem services (ES) is rooted in anthropocentric values that are both instrumental 

and quantifiable. These can be expressed in monetary terms, based on individuals' willingness to 

pay (WTP) for a specific good or service, or their willingness to accept payment (WTA) to forgo it. 

The WTP and WTA for a good or service can be depicted as a 'demand curve' for that good or 

service. This demand curve, derived from market data, presumes that the total income available to 

the individual remains unchanged. As income levels fluctuate, the demand curve adjusts 

accordingly. 

Ecosystem valuation aids resource managers in addressing the consequences of market failures 

by assessing the associated costs to society, particularly in terms of lost economic benefits. These 

costs can then be assigned to those accountable or utilized to gauge the value of actions taken to 

mitigate or remove environmental impacts. For example, in a crowded public recreation area, public 

benefits could be enhanced by reducing overcrowding, which might involve expanding the area or 

limiting visitor numbers. The economic benefits of these interventions can be compared against the 

costs of implementing them. 

1.4.1 Benefits of Ecosystem Service Valuation 

A significant advantage of ecosystem service valuation is its ability to incorporate social well-being. 

This often involves assigning a monetary value to ecosystem services provided by nature, which 

can be a crucial step in ensuring that social well-being is considered in decision-making processes. 

Valuation may involve monetizing these services by using market prices. Additionally, it can 

measure changes in well-being caused by ecosystem service alterations. For example, surveys 

may ask about willingness to pay for cleaner resources, and these responses are analysed to 

estimate the social value of ecosystem services. Even without actual market changes, such 

analysis can still provide an estimate of the well-being increase linked to improved ecosystem 

services. The social well-being value might also be derived from the service's contributions to 



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

18 | P a g e   

health, culture, aesthetics, or the perceived sustainability of a resource. Often, these additional 

societal values are overlooked in government decision-making. Therefore, conducting an 

ecosystem valuation that includes social well-being as a monetary value is a way to compare the 

potential social well-being benefits from different management approaches. 

There are several additional benefits to utilizing ecosystem service valuation, including: 

• Enhanced site selection and project design: By quantifying the diverse benefits of projects, 

project managers can gain insights that inform future efforts, potentially increasing the overall 

ecosystem service benefits. Understanding these benefits more thoroughly may also help in 

site selection for ongoing projects if this decision hasn't been finalized. 

• Boosted community support or stakeholder engagement: Involving stakeholders early in 

the process can raise the chances of aligning with community priorities, achieving optimal 

benefits for people, and fostering greater collaboration and project success. Furthermore, better 

communication about trade-offs can enable managers to make more informed decisions when 

choosing among different management options, particularly when balancing various 

stakeholder needs. 

• Improved communication and coordination among interdisciplinary teams: The 

ecosystem service valuation process provides a framework for different specialists, such as 

natural scientists, economists, and other experts, to effectively communicate and share 

information. Without such communication, the benefits of restoration projects might be 

misjudged, leading to over- or underestimation. Therefore, considering ecosystem service 

benefits during the planning phase is crucial to ensure accurate benefit quantification and a 

clear understanding of the project's assumptions and limitations. 

• Effective adaptive management throughout the restoration project: If the benefits of a 

project fall short of expectations, adjustments in management can help enhance outcomes. This 

process becomes more straightforward when socioeconomic and biophysical baseline data are 

collected and monitored in the years following the project's completion. 

1.4.2 ESV in Developing Countries 

Developing countries, which possess a large share of the world’s natural resources, heavily depend 

on natural resources for their economies. These nations rely on agriculture, fishing, timber, and 

minerals, and often depend on tourism as well. At the local level, many rural poor people rely on 

ecosystem services like small-scale agriculture and product harvesting for their survival. These 

people are most vulnerable to changes in ecosystem services. 

There are several reasons why ecosystem services are particularly important to the rural poor in 

developing countries. Firstly, these communities rely on agriculture (often subsistence farming) and 

have limited access to other income sources. This makes them vulnerable to pest outbreaks, floods, 

and water scarcity. Moreover, they often live on poor-quality land, making their harvests prone to 

soil or water quality issues. These risks can be mitigated by managing ecosystem services 

effectively. 

Secondly, studies show that income from harvested wild products is crucial for the poorest 

households, making them more dependent on ecosystem services. For example, a study in 
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Zimbabwe found that the poorest people get over 40% of their income from environmental 

resources (Cavendish., 1999). Finally, poor farmers may recognize the value of ecosystem services 

but may not take conservation actions due to immediate financial pressures, high discount rates, 

or lack of land ownership. 

1.5 Rationale for the Study 

1.5.1 Global Significance of Ecosystem Service Valuation (ESV) 

Ecosystem services (ES) are crucial for human well-being, providing both direct and indirect 

benefits from nature's contributions. However, as natural capital faces increasing degradation and 

unsustainable exploitation, the global capacity to deliver these services is declining. To counteract 

this trend, public and private sectors are committing to preserve and manage natural capital through 

various initiatives, including the Sustainable Development Goals and the UN Decade on Ecosystem 

Restoration. To effectively guide decisions on the use, investment, and conservation of natural 

capital, there is a pressing need for comprehensive information on the value of ecosystem services 

(IPBES, 2022). Economic valuation, which quantifies the net benefits people derive from ES, offers 

a critical tool for conveying their importance in terms of human welfare. This approach allows for 

clear communication and comparison across different sectors and investments. By incorporating 

economic valuation, decision-makers can better raise awareness, prioritize policy targets, design 

effective environmental management tools, formulate sustainable financing mechanisms, and 

assess the impacts and benefits of conservation efforts. In essence, understanding the economic 

value of ecosystem services is essential for informed, effective decision-making and for ensuring 

the sustainability of natural capital (G.C. Daily, 2022) (Van Zanten, 2023). 
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1.5.2 ESV in the Context of Bangladesh 

Bangladesh is home to a population of over 166 million people, making its economic landscape 

unique and challenging. The country's economy is heavily reliant on its natural resources, with 

forests contributing a substantial 46% to the economy, followed by crop and fruit production. 

Communities residing near Bangladesh's forests depend on these ecosystems for Non-Timber 

Forest Products (NTFPs) like medicinal bark, Taragota (a cardamom substitute), bamboo, honey, 

fruits, tendu leaves, and fuelwood. Unfortunately, multiple sources indicate that Bangladesh's forest 

conditions have significantly deteriorated over the years. The decline of forests in the country can 

Notable Examples Highlighting the Importance of Ecosystem Service Valuation Globally 

Ecosystem service valuation has been globally recognized as crucial for both environmental preservation 

and economic stability. For instance, a global valuation conducted by Costanza in 2014 estimated the 

total value of ecosystem services across different biomes at $125 trillion per year, emphasizing the need 

to preserve natural ecosystems to maintain global economic stability (Costanza, 2014). In Paraguay's 

Atlantic forests, Naidoo (2006) used spatial cost-benefit analysis to evaluate services like sustainable 

bushmeat and timber harvest, bioprospecting, existence value, and carbon storage, finding that carbon 

storage often provided economic benefits exceeding conservation costs, with some areas seeing benefits 

three times greater than alternative land uses (Naidoo, 2006). 

In the UK, Bateman (2013) assessed various ecosystem services such as carbon sequestration, 

agricultural production, and recreation, with integrated modelling estimating their total annual value at 

approximately £30 billion, underscoring natural capital's significant contribution to the UK's economy 

(Bateman, 2013). Kubiszewski (2017) focused on Australia's coastal ecosystem services, particularly 

tourism, fisheries, and coastal protection, and found the total value of these services to be around AUD 

25 billion annually, highlighting the economic importance of coastal conservation (Kubiszewski, 2017). 

Barbier (2011) examined mangrove ecosystems in Southeast Asia, focusing on storm protection, 

fisheries, and timber, and found that the value of mangrove services ranged from $1,000 to $36,000 per 

hectare annually (Barbier, 2011). 

Kenter (2015) assessed cultural ecosystem services in the UK using a deliberative monetary valuation 

method, estimating the value of recreational and aesthetic services provided by natural landscapes at 

around £2 billion annually (Kenter, 2015). De Groot (2012) provided a global assessment, synthesizing 

data from various case studies to estimate the value of ecosystem services in different biomes, with the 

total annual value ranging from $16 to $54 trillion (De Groot, 2012). In Germany, Schröter (2014) 

evaluated agricultural ecosystem services, including pollination, pest control, and soil fertility, estimating 

these services contributed around €1.5 billion annually to the agricultural sector (Schröter, 2014). Fisher 

(2008) focused on the Mekong River Basin in Southeast Asia, assessing water-related ecosystem 

services such as fisheries, agriculture, and hydropower, with the total annual value of these services 

estimated at approximately $15 billion (Fisher, 2008). 

Finally, TEEB (2010) provided a global synthesis of ecosystem service valuation, using various valuation 

methods to demonstrate that the global value of ecosystem services is immense, with significant benefits 

for human well-being and economic development (TEEB, 2010a). Collectively, these studies highlight the 

immense economic value of ecosystem services and underscore the critical need for their conservation, 

providing compelling evidence for integrating ecosystem conservation into economic and policy 

decisions. 
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be attributed to factors such as poverty, overpopulation, and a lack of effective natural resource 

governance. 

These threats have taken a toll on Bangladesh's natural wealth. The absence of a structured 

mechanism for natural resource accounting has led to suboptimal decision-making and a dearth of 

institutional support. Institutional and capacity gaps have further aggravated the situation, resulting 

in a meagre allocation of annual budgets for the conservation and preservation of natural resources. 

Gross Domestic Product (GDP) serves as a critical measure of economic development for countries 

and regions. While GDP has traditionally been seen as a positive indicator, the relentless pursuit of 

GDP growth has often resulted in the wasteful depletion of natural resources and environmental 

harm. Bangladesh's GDP calculations have focused on income and production, largely overlooking 

the integration of natural capital and the value derived from ecosystem services.  

To address this gap, this study seeks to establish a natural wealth accounting system for 

Bangladesh and identify Payment for Ecosystem Services (PES) schemes to promote the 

conservation and preservation of natural resources. Natural Wealth Accounting represents an 

approach that incorporates principles of sustainable natural resource management and 

conservation into economic reporting and cost-benefit analyses. By quantifying these contributions, 

Bangladesh can better incorporate natural capital into national accounting, which is essential for 

creating policies that support sustainable development. This valuation aids in balancing economic 

growth with environmental conservation, helping to protect ecosystems that many communities 

depend on for their livelihoods. TEEB emphasizes that this approach allows countries to account 

for their natural capital, assess policy impacts, and mitigate the drivers of ecosystem degradation, 

which is critical for biodiversity preservation and long-term ecological and economic stability. It also 

supports land-use management, subsidy reforms, and the protection and restoration of natural 

infrastructure, contributing to resilient and sustainable development pathways (Brander, 2024). This 

practice empowers various sectors to understand the economic implications of adopting 

ecologically sustainable practices throughout their value chains and facilitates informed decision-

making that aligns with environmental regulations while enhancing financial performance. The 

intent is to raise awareness among policymakers and decision-makers about the economic value 

of ecosystem services offered by forests and protected areas, shedding light on the economic 

significance of these natural assets. 

1.6 Sections of this report 

This report is systematically organized into eight chapters that thoroughly cover the scope and 

findings of the “Valuation of Ecosystem Services (Wealth Accounting) and Assessment of Payment 

for Ecosystem Services” Project. Chapter 1 introduces the assignment, outlining the objectives, 

scope, and the necessity for the study. It also highlights the significance of ecosystem services and 

their valuation. Chapter 2 provides an overview of Bangladesh's forest resources, focusing on key 

study areas such as Modhupur National Park, Ramgarh-Sitakunda Reserve Forest, and Teknaf 

Wildlife Sanctuary. It also reviews existing ecosystem service valuation studies and strategies like 

the Bangladesh National REDD+ Strategy. Chapter 3 delves into the methodologies used, including 

the review of national wealth accounting frameworks, the selection of ecosystem services, and the 

valuation methods employed. Chapter 4 presents the results from the three study sites, detailing 
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ecosystem extent, service supply in both physical and monetary terms, total ecosystem service 

value, and Net Present Value (NPV). Chapter 5 explores Natural Capital Accounting, discussing its 

contribution to Bangladesh's GDP and the challenges in tracking changes in natural capital over 

time. Chapter 6 assesses the feasibility of implementing Payments for Ecosystem Services (PES) 

in Ramgarh-Sitakunda Reserve Forest, including an analysis of ecosystem services, stakeholder 

identification, legal and policy contexts, and PES management planning. Chapter 7 summarizes 

key findings and offers recommendations, while Chapter 8 contains annexures that provide 

supplementary data, case studies, and survey instruments. The report concludes with a 

comprehensive Bibliography documenting all references used throughout the study. 
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2 BANGLADESH: OVERVIEW 

2.1 Background- forest Resource of Bangladesh 

Bangladesh, situated in the world's largest deltaic plain known as the Ganges-Brahmaputra 

delta in South Asia's northeastern region, spans from 20°34' to 26°38' North latitude and 88°01' 

to 92°41' East longitude. Predominantly characterized by floodplains, with some hilly terrain, 

the nation enjoys a subtropical monsoon climate. Around 80% of the country's land lies in low-

lying areas, rendering it vulnerable to seasonal flooding, particularly during the monsoon, 

establishing it as the largest flood basin in South Asia. Much of Bangladesh's landscape 

comprises river alluvium deposited by the Padma, Jamuna, Meghna, and their tributaries. 

Despite facing a challenging period that has negatively impacted its biodiversity and 

ecosystem, Bangladesh, with its unique geographic location and favorable climate, boasts a 

rich biodiversity featuring over 7,000 endemic plant species within the Indo-Burma region, a 

globally recognized biodiversity hotspot.  

Bangladesh is home to the world's largest continuous mangrove forest, the Sundarbans, which 

harbors the largest surviving population of the Royal Bengal tiger. The country also has evergreen 

to semi-evergreen hill forests in the east and wetlands, known as haors, in the northeast that support 

a diverse array of aquatic plants, migratory birds, and freshwater fish species (Khan, 2007). The 

forests of Bangladesh cover three major vegetation type occurring in three distinctly different 

ecosystems, that is, hill forests (evergreen to semievergreen); plain land Sal (Shorea robusta) 

forests and mangrove forests. 

Remarkably, within its relatively compact land area, Bangladesh houses an impressive range of 

forest types: (a) Hill Forests (Tropical/mixed-evergreen forest), (b) Sal Forest (Moist deciduous 

forest), (c) Mangrove Forest (Natural Mangrove), and Mangrove Plantation. Few other types of 

forest also exist with substantial biodiversity: (d) freshwater swamp forests, (e) homestead forest, or 

village common forest, which is a natural forest conserved by communities for their uses (Reza, 

2019). 

1. Tropical evergreen or mixed evergreen Hill forest - The total Area of Hill Forests is 6, 70,000 

hectares, which is 4.65% of country’s area and 44% of total forestland managed by the Forest 

Department. Hill Forests are spread over the hilly areas of Chittagong, Cox’s Bazar, Sylhet and 

Chittagong Hill Tracts (Khan, 2007). Based on the topography, soil and climate, the Hill Forests 

can be further classified into: 

(a) Tropical Wet Evergreen Forests 

(b) Tropical semi–Evergreen Forests. 

The Hill Forests are rich in diverse variety of flora and fauna. Champa (Michelia champaca), 

Chapalish (Artocarpus chaplasha), Chickrassi (Chickrassia velutina), Garjan (Dipterocarpus 

spp.), Telsur (Hopea odorata), Dhakijam (Syzygium grande), Mangium, (Acacia mangium), 

Lohakat (Xylia dolabriformis), Sal (Shorea robusta) are some of the species found in hill forests. 

Besides, bamboo, cane, climber, fern are also found in this forest type. Some of the common 

bamboo species are: Bariala (Bambusa vulgaris), Daloo (Neohuzeaua dullooa), Mitenga 
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(Bambusa tulda), Muli (Melocana baccifera) and Orah (Dendrocalamus longispathus) 

(Chowdhury M. S., 2014). 

Plantation has been a regular activity in the Hill forests of Bangladesh since 1871, these 

plantations play a major role in the supply of tropical timber. Important plantation species include 

Teak (Tectona grandis), Sal (Shorea robusta), Chickrashi (Chichrassia velutina), Gamar 

(Gmelina arborea), Mehogony (Swietenia spp.), Chapalish (Artocarpus chaplasha), Jarul 

(Lagerstroemia speciosa), Koroi (Albizia spp.), and Telsur (Hopea odorata). 

This forest region also has a rich faunal diversity. Important mammals include Elephant (Elephas 

maximus), Rhesus Macaque (Macaca mulatta), Wild Pig (Sus scrofa), Barking deer (Muntiacus 

muntjak), Sambhar (Cervus unicolor) and Indian Leopard (Panthera pardus). Of the reptiles, 

King Cobra (Ophiophagus hannah), Monitor Lizard (Calotes versicolor) and Bengal Monitor 

Lizard (Varanus bengalensis) are common (Roy, 2004). 

2. Mangrove Forests –Bangladesh is gifted with both natural and planted mangrove forests. Their 

natural mangrove forests include The Sundarbans and Chokaria Sundarbans. The Sundarbans 

is the largest continuous productive mangrove forests of the world, spreading over the southern 

part of Bangladesh and West Bengal state of India. The total area of Sundarbans is 6,01,700 

hectares, which is 4.16% of the total area of Bangladesh and 40% of the forest land is managed 

by forest department (Khan, 2007). 

There are 25 true mangrove species in the Sundarbans; Sundri (Heritiera fomes) is the most 

important one, which occupies 73% of Sundarbans. Sundri is followed by Gewa (Excoecaria 

agallocha), Baen (Avicennia officinalis), Passur (Xylocarpus mekongensis) and Keora 

(Sonneratia apetala). There are numerous minor forest products such as Golpata (Nypa 

fruticans), honey, bee’s wax, fish and others (Khan, 2007). 

Besides the Natural mangrove forest, Bangladesh also has the extensive mangrove 

plantation along the 710 km long exposed coastal areas facing the Bay of Bengal (Khan, 2007). 

3. Sal Forests - the Sal forests are classified as tropical moist deciduous forests has a total land 

cover of 1,20,000 hectares, which forms the 0.83% of country’s land cover and 7.9% of 

forestland managed by the Forest Department. Sal forests spread over the Central and Northern 

districts of Bangladesh. These forests are scattered in nature and intricately mixed with 

habitations. 

The biodiversity of Sal forests includes a wide variety of flora and fauna. The dominant tree 

species found in the Sal forests is Sal (Shorea robusta). Other species include Banyan (Ficus 

bengalensis), Ashwath (Ficus religiosa), Lemon (Citrus spp.), Sharifa (Anona squamosa), 

Grapefruit (Citrus decumana), Mango (Mangifera indica), Jackfruit (Artocarpus heterophyllus), 

Guava (Psidium guajava), and Pineapple (Ananus sativa). A total of 36 families including 63 

common plant species are present in the Sal Forests. Important mammals include Jackal (Canis 

auveus), Bengal Fox (Vulpes bengalensis), and Jungle Cat (Felis chaus). Of the reptiles, Bengal 

Monitor Lizard (Varanus bengalensis) and Common Cobra (Naja naja) are important. A total of 

220 species of wildlife including 12 amphibians, 25 reptiles, 148 birds and 35 mammal species 

are available in the Sal forests (Chowdhury M. S., 2014). 
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4. Reed Land Forests – These forests are also classified as the Freshwater Swamp Forests. The 

reed land forests are situated in the Sylhet Division of the country comprising a total area of 

23571.39 hectares (Forest in Bangladesh). These forests are dominated by the reed swamp 

association known as Pajuban and consist of tall grass namely Nal (Phragmites kakra), Khagra 

(Saccharum spontaneum), and Ekra (Eranthus ravannae). Meadow grasses such as Binna 

(Vetivera zizaniodes) dominate the open areas. The main tree species include Hijal 

(Barringhtonia acutangula), Bhuri/Pitali (Trewia nudifl ora), Barun (Crataeva nurvata), and 

Karach (Pongamia pinnata). 

The reed land areas are also very rich in faunal diversity. A survey reported 27 mammals, 

49 birds, 22 reptiles and 9 amphibians from the reed-land forests. All of them are used as food, 

medicine, bait, for commercial trade and recreation. The reed-land flood plains are also rich in 

fisheries resources (Bangladesh Centre for Advance Studies, 1997). 

5. Village Forests - Village groves or village forests play a very important role in the economy of 

the country. The tree cover of village forest is 2,70,000 hectares. These provide a significant 

portion of the wood and firewood supply of the country. Besides wood production, village forests 

have several important uses. They provide fruit, fodder, fuel, raw material for small and cottage 

industries, house construction materials, agricultural implements, cartwheel, etc. The area 

covered by village groves or forest is estimated to be about 0.27 million ha (Roy, 2004). This is 

not forest as per definition. However, in the Bangladesh context this tree cover is very significant 

in many ways (Banglapedia, 2023). 

Table 1: Major Forest types and areas of Bangladesh 

Forest type Location Area 

(million 

Ha) 

Remarks 

Hill forests (Evergreen to 

semi-Evergreen) 

Eastern part of the country 

(Chittagong, Chittagong Hill 

Tracts 

and Sylhet) 

0.67 Highly degraded and managed by the 

Forest Department 

Unclassified State Forest 

(USF) 

Chittagong Hill Tracts 0.73 Under the control of district 

administration and denuded mainly due 

to faulty management and shifting 

cultivation. Mainly scrub forest. 

Plain Land Sal Forests 

(Tropical moist 

deciduous forests) 

Central and north- western 

region (Dhaka, Mymensingh, 

Tangail, 

etc.) 

0.12 Mainly Sal Forest but now converting to 

exotic short rotation plantations. 

Managed by the Forest Department. 

Mangrove forests 

Sundarbans 

 

Coastal plantation 

Southwest (Khulna, 

Satkhira) 

Along the shoreline of twelve 

districts 

0.57 

 

0.10 

Managed by the Forest Department.  

 

Mangrove plantations along the 

shoreline of 12 districts. Managed by 

Forest Department 
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Forest type Location Area 

(million 

Ha) 

Remarks 

Village forests Homestead forests all over 

the country 

0.27 Diversified   productive   system.   Fulfill 

majority of country’s domestic timber, 

fuel wood and bamboo requirements. 

Tea gardens and rubber 

plantations 

Chittagong Hill Tracts and 

Sylhet 

0.07 Plantations of tree and rubber with 

various short rotation species as shade 

tree 

Total  2.53 17.49 percent of country’s landmass 

Source: Mukul et al. (2014): Khan et al. (2007) 

Challenges and Conservation Efforts 

Apart from taking up national efforts for conservation of its forest resources, Bangladesh has also 

taken significant measures with global collaboration to safeguard its forests and address worldwide 

environmental concerns. These actions include participation in global agreements such as the 

United Nations Framework Convention on Climate Change (UNFCCC) and the Paris Agreement, 

where Bangladesh has pledged to reduce emissions and enhance resilience by focusing on forest 

conservation and afforestation. Additionally, the country actively engages in conventions like the 

Convention on Biological Diversity (CBD) to promote the conservation of biodiversity, including its 

forests. Bangladesh also plays a role in international Reducing Emissions from Deforestation and 

Forest Degradation (REDD+) initiatives aimed at combatting deforestation and promoting 

sustainable forest management. Collaborative projects with international organizations and NGOs 

further demonstrate Bangladesh's commitment to forest conservation. These efforts align with 

Sustainable Development Goal 15 (Life on Land) and leverage regional cooperation through its 

membership in the South Asian Association for Regional Cooperation (SAARC). Bangladesh also 

collaborates with neighbouring countries on transboundary protected areas and actively 

participates in international forums and conferences related to forestry and climate change, seeking 

cooperation on global conservation efforts. 

These initiatives demonstrate Bangladesh's commitment to protecting its forests, addressing 

climate change, and contributing to global efforts to conserve biodiversity and natural resources. 

International cooperation and partnerships play a crucial role in supporting the country's forest 

conservation initiatives. 

However, Bangladesh's forests, so vital to its ecological balance, economy, and culture, are under 

significant threat from various factors. Deforestation due to illegal logging, land clearance for 

agriculture, and urbanization are primary concerns, resulting in loss of forest cover. Illegal logging 

exacerbates this issue and undermines sustainable forest management. The high population 

density is also a reason for pressure on forest resources, leading to degradation and fragmentation 

as demand for land, fuelwood, and timber increases. Climate change, invasive species, pollution, 

and natural disasters also pose threats. Addressing these challenges requires strengthening forest 

governance, promoting sustainable forestry practices, increasing awareness, and implementing 

conservation and afforestation policies.  
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To address these challenges, the government of Bangladesh, in collaboration with international 

organizations and conservation non-governmental organizations (NGOs), has undertaken various 

conservation initiatives. These efforts include establishing protected areas, promoting sustainable 

forestry practices, and raising awareness about the importance of preserving forests. 

 

Figure 3: Threats to Bangladesh's Forests 

2.2 Study Area 

The proposed work will be carried out in three Protected Areas of Bangladesh, i.e., Teknaf Wildlife 

Sanctuary (TWS), Modhupur National Park (MNP) and Ramgarh-Sitakunda Reserve Forest 

(RSRF). The three protected areas are blessed with various ecosystem services which sustain 

livelihood of the local communities living around the forests and ensuring conservation of 

biodiversity.  

2.3 Modhupur National Park, Madhupur, Tangail 

It is situated on Dhaka-Mymenshing Road, 125 km North of Dhaka. It covers an area of 8436 ha. 

Modhupur National Park (MNP) was established in 1982. The NP lies between 24.7038° N, 

90.0773° E. The river Bangshai flows by the side of the forest. The Garo, Koch and Barman 

communities live in the surrounding area of MNP, comprising a total of 187 villages, with varied 

degrees of dependency upon the forest. The Natural Sal forests are found (tropical moist deciduous 

type) (Rahman & Akter, 2019). 

The major challenges faced by the park area include encroachment by the locals for agricultural 

purposes and extraction of natural resources. Fuel wood, herbs, and timber for commercial use. 

Deforestation: Due to illegal logging, agriculture, urbanization, and infrastructure development.

Illegal Logging: Unauthorized timber harvesting contributes to deforestation and biodiversity loss.

Population Pressure: High density leads to demand for land, fuelwood, and timber, causing degradation and 
fragmentation.

Climate Change: Altered weather patterns affect forest health, making them vulnerable to pests, diseases, 
and wildfires.

Biomass Extraction: Overharvesting for fuelwood depletes forests with long-term negative effects.

Infrastructure Development: Clearing forests for roads and industrial facilities leads to habitat destruction.

Invasive Species: Non-native species disrupt ecosystems, reducing biodiversity.

Pollution: Industrial and agricultural runoff harms forest ecosystems and species.

Natural Disasters: Cyclones and flooding damage forests and hinder regeneration.

Lack of Awareness: Limited local awareness hampers forest conservation.

Weak Law Enforcement: Poor regulation enforcement encourages illegal activities.

Salinity Intrusion: Rising sea levels impact coastal mangrove forests like the Sundarbans.
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Locals cultivate the lands in the surroundings of the park area for pineapple, jackfruit and other 

commercially viable fruits (Madhupur National Park, nishorgo.org). 

 

Figure 4: Modhupur National Park (MNP) 

2.4 Teknaf Wildlife Sanctuary 

It was designated as Teknaf Game Reserve in 1983. In December 2009, The Government    of 

Bangladesh enhanced its status to a Wildlife Sanctuary protecting 11,615 ha. The sanctuary lies 

between 20°52' and 21°09'N latitude and between 92°09' and 92°18'E longitude. It is one of the few 

places in Bangladesh where Asian elephants can be seen in wild. It comprises a range of steep 

hills aligned north south. Teknaf range is bordered by 48 villages. 

Restoring forest here offers the scope to double carbon sequester 157 tons of CO2 per hectare for 

climate change mitigation. Local people, including Kuti, Marma and Chakma ethnic communities, 

are poor and depend on forest resources, threatening the biodiversity and ecology. Activities 

impacting on the protected area include wood cutting (mostly for fuel), cultivation (rice and betel 

leaves and nuts), and extracting earth from hills, fires, sun grass collection and salt production. 

Tourism attractions include the Teknaf Nature Park, a Second World War bunker, ethnic handloom 

products, patches of mangroves and the Teknaf sea beach (Teknaf Wildlife Sanctuary, 

nishorgo.org). 
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Figure 5: Teknaf Wildlife Sanctuary (TWS) 

2.5 Ramgarh-Sitakunda Reserve Forest, Chittagong 

It was established in 2001. The botanical garden and eco-park area, comprising 808 ha. The forest 

covers an area of 72 square kilometers. Mostly tropical evergreen forest is found (Forest in 

Bangladesh, n.d.). This reserve forest hosts the Baroiadhala National Forest and the Hazarikhil 

Wildlife Sanctuary. It lies between Latitude- 22.70528° or 22° 42' 19"N and Longitude- 91.64972° 

or 91° 38' 59"E. It is surrounded by settlements of Bengali and Tripura communities, of about 14,612 

households. They mainly engage in homestead gardening, horticulture, and aquaculture-based 

activities. During religious festivals, they are somewhat dependent upon the tourism generated from 

the visitors to the renowned Chandranath Mondir, a Hindu temple situated on the northern range 

of hills (Sitakunda, Eco Park, nishorgo.org). 
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Figure 6: Ramgarh-Sitakunda Reserved Forest (RSRF) 

2.6 Existing Ecosystem Service Valuation Studies in Bangladesh 

Ecosystem services are critical to the socioeconomic fabric of Bangladesh, offering substantial 

benefits ranging from flood control and carbon sequestration to fisheries and agriculture. 

Understanding and quantifying these services is vital for informed decision-making and sustainable 

management. This write-up provides a comprehensive summary of the studies on the economic 

valuation of ecosystem services in various regions of Bangladesh. These studies collectively 

underscore the importance of conserving these ecosystems for both local livelihoods and the 

national economy. 

In Dhaka Metropolitan Area, (Haque, 2023) assessed the economic value of ecosystem services, 

using Landsat imagery to decipher the impacts of land use/land cover changes, revealing a 

substantial US$25.11 million decline in ecosystem service value from 1991 to 2021, largely 

attributable to the depletion of water bodies, vegetation, and agricultural land. In the context of 

Bangladesh's important coastal habitats, (Islam, Pal, Hossain, Mozumder, & Schneider, 2020) 

delved into provisioning and cultural ecosystem services provided by estuaries, recognizing their 

diverse contributions, and identifying the drivers and pressures affecting these services. A 

systematic literature review on ecosystem services in freshwater ecosystems, emphasized on the 

significance of regional and local-level investigations to comprehend the variability and on 

spatiotemporal dynamics in terrestrial and aquatic ecosystems (Deeksha & Shukla, 2022). 
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As reported in the research by (Dearing, 2018) ,the study delved into recent trends in ecosystem 

services in coastal Bangladesh, they analysed the changes in provisioning, regulating, and habitat 

ecosystem services over recent decades, using various indicators such as crop production, fish 

production, salinity, groundwater level, soil quality, and mangrove cover.  Documented the decline 

and degradation of various ecosystem services due to human activities and environmental 

changes, shedding light on the vulnerability of this region to climate change and natural hazards.  

In the Sundarbans Mangrove Forest study, (Ahmed & Sattar, Economic valuation of ecosystem 

services in the Sundarbans mangrove forest, Bangladesh, 2018) utilized Contingent Valuation 

Method (CVM) and Travel Cost Method (TCM) to assess the value of coastal protection, biodiversity 

support, carbon sequestration, and fisheries. Their findings estimated the total annual value of 

these services at approximately $145 million. This comprehensive valuation underscores the 

Sundarbans' critical role in protecting coastal areas and supporting biodiversity. 

Studies by (Smith, 2021) and (Ahammad R. S., 2019) scrutinized the forest ecosystems in 

Bangladesh. Rahman and colleagues compiled 67 value estimates for 19 ecosystem services from 

30 studies covering all major forest zones of Bangladesh. They found that most studies focused on 

the Sundarbans, the largest mangrove forest in the world, and other forest zones were neglected 

or inadequately addressed. They also found that most studies focused provisioning services, such 

as food, water, and raw materials, and ignored regulating and cultural services, such as climate 

regulation, flood control, and recreation. They suggested that more comprehensive and consistent 

valuation methods are needed and suggested the need for more comprehensive valuation methods 

to encompass the full spectrum of ecosystem services provided by forests. Meanwhile, (Ahammad 

R. S., 2019) investigated forest cover changes in the Chittagong Hill Tracts, revealing an 8.3% 

decline from 2000 to 2014, largely due to agricultural expansion, illegal logging, and infrastructure 

development, leading to reductions in the availability and quality of forest products and ecosystem 

services. 

In a study by (Rahman & Hossain, 2020), examined the Chittagong Hill Tracts using Benefit 

Transfer Method (BTM) and Direct Market Valuation. Their research valued soil erosion control, 

water supply, forest products, and cultural services, with a total annual value of approximately $53 

million. The results emphasize the hill tracts' role in soil conservation and water management. 

In the Ganges-Brahmaputra Delta, (Rahman & Tanim, 2021) employed the InVEST model to 

estimate the value of delta flood protection, aquatic habitat support, agricultural productivity, and 

carbon storage. They calculated a total annual value of $115 million, highlighting the delta's crucial 

role in flood mitigation and agricultural benefits. 

The study, titled "Ecosystem Services Assessment Using a Valuation Framework for the 

Bangladesh Sundarbans: Livelihood Contribution and Degradation Analysis" (Abdullah-Al-Mamun, 

2017), assesses the economic value of ecosystem services provided by the Sundarbans mangrove 

forest to both local communities and the national economy. The valuation framework encompasses 

direct use values (e.g., timber, honey, fish), indirect use values (e.g., carbon storage, storm 

protection), option values (related to future use potential), and non-use values (including existence 

value). The study estimates the total economic value of the Sundarbans at approximately USD 3.4 

billion annually. Additionally, it examines the root causes and repercussions of ecosystem 

degradation within the Sundarbans, such as reduced freshwater flow, overharvesting, sea level 
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rise, increased salinity, poaching, and the influence of climate change. To safeguard and restore 

the ecosystem services of the Sundarbans, the study recommends specific measures, including 

bolstering community involvement, enforcing regulations, promoting alternative livelihoods, and 

raising awareness. 

Similarly, (Islam & Kabir, 2019) focused on the Haor Wetlands, using Choice Experiment Method 

(CEM) and Hedonic Pricing Method (HPM). They evaluated flood regulation, water purification, 

biodiversity, and livelihood support, finding a total annual value of around $62 million. This study 

highlights the importance of wetlands in regulating floods and supporting local livelihoods. 

A study performed by (Ahmed & Hoque, 2020) evaluated the Coastal Zones using CVM and BTM, 

focusing on coastal protection, fisheries, and tourism. Their study estimated a total annual value of 

$72 million, demonstrating the coastal zones' economic importance for protection and tourism. 

Research led by (Rahman & Akter, 2019) assessed River Basin Areas using Hedonic Pricing 

Method (HPM) and CVM. Their study valued water regulation, soil fertility, and recreational services, 

with a total annual value of $48 million, underscoring the rivers' role in water management and 

recreation. 

Furthermore, (Chowdhury & Nahar, 2018) explored Protected Areas using Travel Cost Method 

(TCM) and CVM. They valued wildlife habitat, ecotourism, and carbon sequestration, finding a total 

annual value of $38 million. This study highlights the economic benefits of conservation and 

ecotourism in protected areas. 

In the Sylhet Region, (Hossain, 2017) used CVM and Choice Experiment Method (CEM) to value 

water supply, forest products, and soil fertility, estimating a total annual value of $45 million. This 

evaluation reflects the region's dependency on ecosystem services for water and soil health. 

A study carried out by (Chowdhury & Begum, 2021) focused on Agricultural Landscapes using 

Benefit Transfer Method (BTM) and Hedonic Pricing Method (HPM). Their study valued crop 

pollination, soil fertility, and water retention, with a total annual value of $52 million, emphasizing 

the ecosystem services critical for agriculture. 

Lastly, (Alam & Rahman, 2022) assessed Deltaic Regions using the InVEST model, valuing coastal 

flood mitigation, fishery resources, and agricultural benefits, with a total annual value of $65 million. 

This study highlights the deltaic regions' significance in flood management and agricultural 

productivity. 

Research led by (Barua, 2020), systematically reviewed a total of 52 studies addressing ecosystem 

services provided by different forest zones in Bangladesh and reported important insights. Among 

these studies, 30 provided a comprehensive set of 67 value estimates for 19 distinct ecosystem 

services. Notably, 18 of these studies, many published since 2013, focused on the economic 

valuation of ES in the Sundarbans, while six delved into village forests and Tree Outside Forests 

(TOF). Hill forests were the subject of four studies, while coastal plantations were investigated in 

just two instances, with no ES valuation studies available for Sal forests. Concerning methodology, 

over half, specifically 18 of the valuation studies, applied the market-value method. Out of these, 

13 utilized primary data collected through surveys, while the rest relied on secondary data, 

exemplifying a mixed methodology landscape for ES valuation (Masiero, 2019). An additional 10 
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studies utilized value transfer methods. This balance indicated that exactly half, or 15, of the 

available valuation studies for Bangladesh employed secondary data, potentially affecting the 

accuracy of estimated values. It's worth noting that many of the surveys conducted in these studies 

had a narrow geographical focus within individual forest zones, potentially limiting the 

representation of entire forest zones. Notably, the Sundarbans garnered the most research 

attention in Bangladesh, while Sal forests received the least, as the Sundarbans' global significance 

and recognition led to heightened research interest, particularly considering its key role in 

supporting livelihoods and providing coastal protection. In contrast, the Sal forests have diminished 

in national importance due to reduced forest cover, resulting in lower research interest (Rahman L. 

, 2016). Overall, the coverage of ecosystem services in valuation studies has been limited, with an 

initial study estimating the economic value of forest products in Bangladesh published in 1984. 

Between 1984 and 2006, only three studies were published, estimating a total of six ecosystem 

service values. Since 2007, both the number of studies and valuation estimations have increased 

substantially. These studies predominantly focused on provisioning services, particularly those with 

market value, while non-marketed services such as regulation and maintenance, as well as cultural 

services, including storm protection, biodiversity conservation, recreation and tourism, and carbon 

sequestration, gained attention. The rising number of studies and their estimation efforts align with 

the growing policy discussions and development partner interests concerning natural resources 

management in Bangladesh. 

The reviewed studies collectively demonstrate the immense economic value of ecosystem services 

in Bangladesh. From the Sundarbans' mangroves to the wetlands of Hakaluki and Tanguar Haor, 

these ecosystems provide crucial services that support both local communities and the national 

economy. However, realizing the full potential of these services requires addressing the identified 

research gaps and integrating ecosystem service valuations into policy-making and sustainable 

management practices. By doing so, Bangladesh can ensure the continued provision of these 

essential services and promote sustainable development. 

2.7 Bangladesh National REDD+ Strategy (BNRS) 

Bangladesh is steadfast in its commitment to sustainable development, striving for broad-based 

economic growth while actively contributing to the global fight against climate change. Since 2010, 

with support from the UN-REDD Programme, Bangladesh has been working to build capacity and 

develop a comprehensive approach to reducing greenhouse gas (GHG) emissions from its forests 

and enhancing their capacity for GHG absorption. This initiative aligns with Bangladesh’s 

obligations under the United Nations Framework Convention on Climate Change (UNFCCC) Paris 

Agreement and aims to enable the country to participate in a results-based financing mechanism 

under the UNFCCC, known as REDD+. 

REDD+ and Its Implementation in Bangladesh 

REDD+ (Reducing Emissions from Deforestation and Forest Degradation) is designed to provide 

positive incentives for developing countries to reduce emissions from deforestation and forest 

degradation, conserve forest carbon stocks, manage forests sustainably, and enhance forest 

carbon stocks. During the readiness phase, Bangladesh formulated the Bangladesh National 

REDD+ Strategy (BNRS), its Forest Reference Level (FRL), and its National Forest Monitoring 
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System (NFMS). Additionally, a Safeguards Information System (SIS) plan has been developed for 

parallel implementation with the BNRS. 

The BNRS, which spans from 2016 to 2030, aims to reduce deforestation and forest degradation 

while enhancing forest carbon stock. Extensive consultations with stakeholders at various levels 

were conducted to develop this strategy. According to land use change analysis between 2000 and 

2015, the national level GHG emissions from the forestry sector are 1,188,971 tCO2-eq/year, and 

the removal is 814,718 tCO2-eq/year (MOEFCC, 2018). This FRL will be monitored, measured, 

reported, and verified during the BNRS implementation for potential results-based payments. 

Goals and Targets of BNRS 

The BNRS aligns with Bangladesh’s Sustainable Development Goal (SDG) target of achieving 16% 

forest cover by 2030. To reach this national goal, the BNRS aims to: 

• Protect and conserve 1,269,070 hectares of existing forest 

• Reforest 637,259 hectares 

• Restore and enrich 173,498 hectares of degraded forests 

The strategy includes 17 Policies and Measures (PAMs) under two strategic areas: reducing 

deforestation and forest degradation and enhancing forest carbon stock. These are further divided 

into six thematic areas: 

i. Promote Supply of Alternate Energy, Energy Efficient Technologies, and Timber 

Substitutes: This involves supplying clean cooking stoves and LPG cookers, establishing 

environment-friendly brick kilns, promoting alternatives to fuelwood for tobacco curing, and 

increasing the use of processed timber and laminated wood. 

ii. Increase Fuelwood Supply in Forested Districts: This aims to increase the fuelwood 

supply in forested districts by enhancing the availability and quality of fuelwood seedlings, 

developing alternative fuelwood sources outside natural forests, and implementing integrated 

forestry models at the homestead level. 

iii. Improve Livelihoods of Forest Dependent Communities: The third thematic area 

addresses improving the livelihoods of forest-dependent communities by supporting at least 

500,000 poor households with alternative income-generating activities, improving their 

accessibility to government programs, and fostering community engagement in forest 

management. 

iv. Resolve Forest Land Tenure Issues: The fourth thematic area addresses resolving forest 

land tenure issues by surveying and demarcating 1,000,000 hectares of forest land, resolving 

land ownership in encroached settlements, and improving the coastal forest land 

development and transfer mechanism. 

v. Improve Institutional Capacity: It aims to improve institutional capacity through the 

recruitment of officials and targeted training programs to enhance the capacity of the 

Bangladesh Forest Department (BFD). 
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vi. Reforest/Afforest, Restore, and Conserve: It focuses on reforesting, afforesting, restoring, 

and conserving forest lands to increase forest cover and reduce deforestation and 

degradation, including the reforestation of deforested lands, afforestation of newly accreted 

coastal lands, enrichment plantation of degraded forest land, and the conservation of existing 

forests. 

Integration with Existing Strategies and Financial Considerations 

The BNRS is an overarching strategy that builds on and connects existing strategies and plans, 

aiming to mainstream forest/REDD+ objectives into cross-sectoral and sectoral strategies. It aligns 

with key policies and long-term strategic documents such as the Seventh Five Year Plan, the 

Bangladesh Country Investment Plan for Forestry, Environment and Climate Change, the 

Bangladesh Climate Change Strategy and Action Plan 2009, and the National Forest Policy. 

The total cost of implementing the PAMs is estimated at US$ 2,654 million, with Strategic Area 1 

costing US$ 1,020 million (38%) and Strategic Area 2 costing US$ 1,634 million (62%). For 

successful coordination and implementation, the government has established several institutional 

structures, including the National REDD+ Steering Committee, the REDD+ Cell, Technical Working 

Groups, and the REDD+ Stakeholder Forum. Key implementing entities include the Ministry of 

Environment, Forest and Climate Change (MOEFCC), the BFD, the Ministry of Chittagong Hill 

Tracts (CHT) Affairs, and others. 

Bangladesh’s National REDD+ Strategy is a testament to the country’s commitment to sustainable 

development and climate change mitigation. By integrating forest conservation efforts with national 

development goals, Bangladesh aims to achieve a transformational change towards a low-

emission, green development regime. The BNRS not only supports the conservation and 

enhancement of forest carbon stocks but also contributes to the improvement of livelihoods for 

forest-dependent communities and the overall environmental sustainability of the nation. 

2.7.1 Forest Reference Level (FRL) and Drivers of Deforestation and Forest 

Degradation 

During the REDD+ readiness phase, Bangladesh formulated the BNRS, established its Forest 

Reference Level (FRL), and developed a National Forest Monitoring System (NFMS). The FRL 

assesses trends in land use change and emissions from land cover change over time, serving as 

a baseline to evaluate the country’s performance in reducing emissions or increasing GHG 

removals. Additionally, the FRL is integral for obtaining results-based payments under REDD+ and 

serves as a standard for forest monitoring and governance. 

Bangladesh’s FRL focuses on three key REDD+ activities: reducing emissions from deforestation, 

reducing emissions from forest degradation, and enhancing forest carbon stocks through 

afforestation, reforestation, and forest restoration. The FRL includes both above-ground and below-

ground biomass, with CO2 being the primary GHG considered. The historical reference period for 

this analysis spans from 2000 to 2015. 

A detailed analysis provided in the Bangladesh FRL   highlights forest and tree cover changes 

between 2000 and 2015 to estimate emissions from deforestation, forest degradation, and the 
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enhancement of forest carbon stocks. The FRL operates at the national level, but results are also 

reported separately for the five zones: Hill, Sal, Coastal, Village, and Sundarban.  

Most emissions occur in the Hill zone (85%), followed by the Sal zone (9%) and the Coastal zone 

(4%). On the other hand, most removals occur in the Hill zone (52%), followed by the Coastal zone 

(35%) and the Sal zone (6%). Emissions from deforestation and forest degradation account for 69% 

(819,814 tCO2-e/year) and 31% (369,117 tCO2-e/year) of total emissions, respectively (MOEFCC 

M. B., 2018). 

The land use change analysis in the Bangladesh FRL indicates that most deforestation in the Hill 

zone results in a conversion to shrubs with scattered trees (96.51%), primarily due to intensive and 

unsustainable fuelwood collection and timber harvesting. This highlights the critical need for 

sustainable management practices in this region to mitigate emissions effectively (MOEFCC, 2018). 

To support the development of the FRL and the GHG Inventory (GHG-I) for the forestry sector, the 

Bangladesh Forest Department (BFD) constituted an FRL working group. This collaborative 

approach ensures that the FRL is robust, accurate, and reflective of the country’s unique forestry 

dynamics. 

The BNRS is an approach that aims to mainstream forest/REDD+ objectives into cross-sectoral 

and sectoral strategies, thereby supporting various sectors in achieving their development targets 

in a manner that reduces their impact on forests. This reduction in the forest footprint is crucial for 

delivering transformational change towards a low-emission, green development regime. 

Aligning with key policies and long-term strategic documents such as the Seventh Five Year Plan, 

the Bangladesh Country Investment Plan for Forestry, Environment and Climate Change, and the 

Bangladesh Climate Change Strategy and Action Plan 2009, the BNRS underscores the country’s 

dedication to sustainable development. The strategy’s goals include increasing capacity for forest 

management, improving the livelihoods of forest-dependent communities, increasing forest cover 

to 16%, reducing illegal encroachment in natural forests, and reducing the pressure of fuelwood 

collection and timber harvesting in natural forests. 

2.7.2 Forest Inventory Conducted under REDD+ Project 

The Bangladesh Forest Inventory (BFI) has been designed based on data from over 10,000 field 

inventory plots from past inventories, represents a significant milestone in the country's efforts 

towards sustainable forest management (Costello, 2016). Conducted between 2016-2019, the BFI 

is a robust framework providing information on forest status, timber volume, biomass, carbon, and 

more. The inventory encompasses five distinct BFI zones: Hill, Sundarbans, Coastal, Sal, and 

Village zones. 

The BFI consists of 1,856 plots designated for biophysical surveys and 6,400 households for 

socioeconomic surveys. This comprehensive approach ensures that data collected is not only 

extensive but also reflective of the socio-economic factors influencing forest use and conservation. 

The results, integrated with land cover change information, are made accessible through the BFIS 

module 'Bangladesh Forest Inventory18', promoting transparency, data sharing, and future 

monitoring. 
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Technical support was crucial in the development of the BFI. The Bangladesh Forest Department 

(BFD) received assistance in designing the BFI and preparing digital forms for biophysical and 

socioeconomic data collection. The finalization of the BFI biophysical design saw collaboration with 

three prominent universities: Shahjalal University of Science and Technology (SUST), Chattogram 

University (CU), and Khulna University (KU). This academic collaboration ensured that the 

methodology was scientifically sound and comprehensive. 

Data collection focused on five critical pools: Above Ground Biomass, Below Ground Biomass, 

Dead Wood Material, Litter, and Soil. These data points are instrumental in updating emission 

factors for estimating greenhouse gas inventories (GHG-I) from the forestry sector. Furthermore, 

the Bangladesh Forest Research Institute (BFRI) and Khulna University played a central role in 

developing species-specific and common allometric equations for biomass calculation within the 

BFI zones. The Bangladesh National Herbarium supported tree species identification in the field by 

providing training and developing the BGD tree app. 

The socioeconomic survey component was designed with support from the Bangladesh Bureau of 

Statistics, Dhaka University, Arannyak Foundation, and Chattogram University. The Centre for 

Natural Resources Studies oversaw its implementation, ensuring that the data collected would 

provide valuable insights into the human dimensions of forest management. Additionally, the Soil 

Resource Development Institute and Dhaka University were instrumental in developing the 

methodology for soil sample collection, adding another layer of depth to the inventory data. 

Coordination among all stakeholders is crucial for the ongoing success of the BFI. This collaborative 

approach will continue for periodic BFI updates, ensuring the production of consistent and 

comparable data for reporting emissions and removals related to REDD+ activities and GHG-I for 

National Communication, as well as other national and international purposes. 

Institutionalizing the BFI process has begun with a proposal to the Ministry of Environment, Forest 

and Climate Change (MoEFCC) for establishing a National Forest Inventory (NFI) unit within the 

BFD. This unit will be responsible for conducting periodic NFIs and maintaining overall coordination. 

To ensure its efficacy, the unit will be bolstered with adequate officials, training, and equipment. 

This initiative not only aids in national and international reporting but also serves as a foundation 

for informed decision-making in forest conservation and management. The establishment of a 

dedicated NFI unit within the BFD underscores the importance of institutionalizing this process, 

ensuring its sustainability and effectiveness in the years to come. 

2.8 Ecosystem Service Evaluation and SDG 15.9.1 

Biodiversity underpins the supply of ecosystem services essential for human well-being and 

economic development. Despite this, biodiversity loss continues at an alarming rate, threatening 

the stability of these services and the overall health of our planet. To address this critical issue, 

integrating biodiversity indicators with national economic accounts has emerged as a vital strategy. 

This integration provides a means of mainstreaming biodiversity into economic planning and 

monitoring processes, ensuring that biodiversity considerations are embedded into the very fabric 

of national economic policies. 
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A significant advancement in this regard is the System of Environmental-Economic Accounts 

Experimental Ecosystem Accounting (SEEA EEA) framework. The approach of linking biodiversity 

indicators with national economic accounts through the SEEA EEA framework represents a 

significant step forward from the traditional reliance on economic indicators alone to guide national 

planning. Incorporating biodiversity into economic accounts is essential to meet society’s objectives 

for biodiversity conservation and sustainable development. 

Implementing the SEEA EEA by national statistical offices to best represent biodiversity is 

challenging. Establishing and resourcing the right institutional collaborations with government 

agencies responsible for biodiversity assessment and conservation is crucial. Such collaboration 

should be reciprocal, with the SEEA EEA integrating information from existing national and 

international biodiversity conservation reporting frameworks and providing valuable data to inform 

these frameworks. Building the understanding and capacity of a wide range of decision-makers to 

use the accounts is an urgent investment priority. This capacity building is essential if the SEEA 

EEA is to deliver on its potential to steer us on a development pathway that makes sustainable use 

of biodiversity. 
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2.8.1 Implications of this study on SDG 15.9.1 of Bangladesh 

The integration of biodiversity indicators into national economic accounts through the SEEA EEA 

framework offers substantial potential for advancing Bangladesh's commitments under SDG 15.9.1, 

which emphasizes incorporating biodiversity values into national and local planning, development 

processes, and reporting systems. By adopting the SEEA EEA framework, Bangladesh can make 

significant strides in embedding biodiversity considerations into its economic policies, thereby 

ensuring the sustainable management of its rich natural resources. 

A primary requirement for effectively utilizing the SEEA EEA framework in achieving the SDGs is 

the capacity development of stakeholders. To support this, a detailed training manual for 

implementing the SEEA framework has been developed through this study. This manual serves as 

Implementing SEEA EEA for biodiversity accounting: Lessons from global 

examples 

The SEEA EEA has been developed to extend the existing System of National Accounts (SNA), 

providing a comprehensive information system that addresses the need for integrated 

environmental-economic data. A growing number of countries are now producing biodiversity 

related SEEA EEA accounts. Notable examples include the European Union (EU) via the KIP 

INCA project (UNEP-WCMC, 2017) (Vallecillo, et al., 2018), the Netherlands (Bogaart, 2020), 

Mexico (Schipper, 2017), the Southeast USA (Warnell, et al., 2020), KwaZulu-Natal, South 

Africa (Driver, et al., 2015) and the Great Barrier Reef in Australia (ABS, 2017).  

The case of Australia's integration of biodiversity accounts, particularly for endangered species 

in the Central Highlands of Victoria, serves as a prime example of implementing SDG 15.9.1. 

This SDG aims to incorporate biodiversity values into national accounting and reporting 

systems through the SEEA framework. By producing detailed accounts that track changes in 

species' threat categories, Australia demonstrates the practical application of SEEA 

methodologies. These integrated accounts allow for comprehensive analysis of the trade-offs 

between forest management practices and biodiversity conservation, informing policy 

decisions that balance economic and environmental objectives. This approach aligns with SDG 

15.9.1 by embedding biodiversity considerations into economic planning and national 

reporting, promoting sustainable development and the protection of terrestrial ecosystems. 

The SEEA EEA framework allows countries to recognize the benefits biodiversity provides and 

address its loss more effectively. For instance, in the Central Highlands of Victoria, detailed 

accounts of endangered species have revealed a steady increase in the number of species 

classified as endangered. These accounts have been crucial in evaluating the economic costs 

of biodiversity conservation, such as the revenue foregone from reduced timber harvesting, 

and have demonstrated the compatibility of water and carbon storage management with 

biodiversity conservation. 
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a comprehensive guide for practitioners and policymakers, facilitating the scaling of this study to 

the national level. To further extend the study's benefits and promote the manual's utilization, two 

national-level workshops were organized to educate stakeholders on the methodology, survey 

processes, and other key aspects involved. 

Additionally, the study tests the SEEA framework in the RSRF, offering insights that will inform future 

implementation efforts. These findings are crucial for refining the approach and addressing 

challenges specific to Bangladesh's context. By laying the groundwork for SEEA EEA 

implementation, this study takes a critical first step towards realizing SDG 15.9.1 in the country. It 

demonstrates the framework's applicability and highlights the practical steps needed for broader 

adoption. Moreover, integrating biodiversity into national economic accounts will enable 

Bangladesh to systematically track biodiversity changes, evaluate the economic trade-offs of 

conservation actions, and integrate these insights into policy decisions. 
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PART A- Ecosystem Service Evaluation 
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3 METHODOLOGY 

A significant contributor to the negligence of ecosystems is the pervasive oversight in recognizing 

their true value. The diverse benefits ecosystems provide, along with the costs associated with their 

degradation, have often been excluded from the policies, markets, and pricing systems that guide 

human activities—such as production, consumption, investment, land use, and resource 

management practices. This exclusion has led to decisions being made on the basis of incomplete 

information, which in turn has resulted in both environmental degradation and economic losses. 

Ecosystem valuation seeks to bridge this gap by identifying the connections between socio-

ecological systems, enabling a deeper understanding of how human decisions influence ecosystem 

services. By quantifying these impacts, often in monetary terms, valuation helps ensure that the 

true value of ecosystems is incorporated into decision-making processes, guiding more informed 

and sustainable choices by policymakers, businesses, and communities. 

Valuation, at its core, is about attributing value—be it economic or non-economic—to the benefits 

derived from natural systems. This process measures, in monetary terms, the preferences and 

benefits people gain from these ecosystems. The economic valuation of natural resources is crucial 

for promoting sustainable management, as it allows for the quantification and comparison of the 

diverse benefits these resources provide. As noted by Boominathan (2008), such valuation aids in 

the prudent and sustainable use of natural assets (Boominathan, 2008). 

3.1 Reviewing national wealth accounting frameworks 

National wealth accounting is a comprehensive framework used by countries to measure and 

assess the overall wealth and well-being of a nation beyond just traditional economic indicators like 

GDP. It involves the systematic evaluation of a country's assets, including natural, human, social, 

and produced capital, to provide a more holistic understanding of its economic health and 

sustainability. 

Natural capital, encompassing renewable and non-renewable resources such as forests, water, 

minerals, and clean air, is a significant component of national wealth accounting. By valuing these 

natural resources and accounting for their depletion or degradation, policymakers can make more 

informed decisions regarding sustainable resource management and environmental conservation. 

SNA provides a structured framework for macroeconomic accounting, ensuring consistency and 

coherence in economic data interpretation. Bangladesh adheres to the 1993 version of the United 

Nations SNA, with the 2008 version being the latest available. The SNA records financial 

transactions, employing either cash accounting or accrual accounting systems. While cash 

accounting recognizes transactions upon cash receipt or payment, accrual accounting records 

commitments regardless of cash exchange, offering a more comprehensive view of economic 

events. 

Bangladesh has implemented a new Budget and Accounting Classification System (BACS) since 

FY 2018-19 to enhance financial management in line with international standards. Civil 

administration, defence, and railway budgets now utilize the iBAS++ software, promoting 
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consolidation and integration efforts. Notably, project directors gained autonomy in utilizing project 

funds without prior approval in FY 2019-20, streamlining project fund release procedures. 

3.1.1 Existing National and International Frameworks for Ecosystem Service 

Valuation 

Ecosystem benefits are diverse, encompassing direct and indirect, tangible and intangible 

elements, and they can manifest at local, regional, or global scales. This diversity makes the 

measurement of these benefits particularly challenging. Nevertheless, economic valuation methods 

strive to capture the output of ecological production functions, translating them into economic 

values. The following section aims to provide a summary of the various frameworks available for 

ecosystem service valuation. 

3.1.1.1 Millennium Assessment (MA) Report 

It was launched in 2001 and the principal report was published in 2005. The proposal for Millennium 

Assessment arose during a meeting held at World Resources Institute (WRI) on 17 May 1998 to 

discuss plans for biennial world resources. The meeting concluded with proposal of set of activities 

to create a new international assessment process, which includes the activities- 

• Conducting a 'Pilot Analysis of Global Ecosystems' (PAGE). 

• Focusing world resources from 2000-2001 on the condition of global ecosystem 

• Establishing a consultative process that could lead to creation of a full international science 

assessment. 

The studies under Millennium Assessment Report underlines how humans have changed the 

environment and the consequences of changing environment on human well-being. The findings 

are compiled in five technical volumes and six synthesis reports, which provides information to 

decision-makers to manage ecosystem in more sustainable manner that maintain biodiversity and 

ecosystem. MA does not generate new primary knowledge, instead add value to existing 

information by clarifying- how ecosystems, human wellbeing and intrinsic values in nature are 

intimately connected. 

3.1.1.2 The Economics of Ecosystems and Biodiversity (TEEB) 

This project started in 2007 by the group of Environment Ministers of G8+ 5 countries (which 

involves the group of leaders from G8 nations and heads of govt. of 5 leading emerging economies). 

It highlighted the urgent need of improving knowledge and awareness about the loss of biodiversity 

and helps policy makers in decision-making on nature conservation and sustainable economic 

development (TEEB, 2010a; TEEB, 2010b). To achieve this goal a structured approach was 

implemented for valuation of benefits provided by the biodiversity and ecosystem to demonstrate 

their value in economic terms, and wherever possible capture the monetary value in decision 

making process (teebweb.org). 

3.1.1.3 Wealth Accounting and Valuation of Ecosystem Services (WAVES) 

It is a World-Bank led global partnership that promotes sustainable development by mainstreaming 

natural resources in the economic system of the country for national economic accounts and 
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development (United-Nations, 2023). The program started in 2012 and has been completed in 

2019. The overarching objective of the program was to mainstream the natural capital into decision 

making. The major objective of the initiative is further articulated below (WAVES, 2023): 

• Develop approaches and methodology for ecosystem accounting. 

• Aiding countries to adopt and implement accounts relevant for policy making and compiling 

experience data. 

• Establishing a global platform for training and knowledge sharing 

• Building international consensus for natural capital accounting. 

The United Nations Statistics Division, the United Nations Environment Programme, the Secretariat 

of the Convention on Biological Diversity, and the European Union launched the project "Natural 

Capital Accounting and Valuation of Ecosystem Services" (NCAVES). The accounts developed 

under WAVES program has demonstrated that for data poor and middle-income countries these 

ecosystem accounts can be used for formation of national development policies and plans. The 

World Bank Group leads a partnership to advance natural capital internationally. On the experience 

of WAVES, World Bank developed the Global Program on Sustainability (GPS) to expand the 

application of “sustainability” for decision making in developing countries. 

 

 

Figure 7: Total wealth composition of a country 

Source: Wealth Accounting and the Valuation of Ecosystem Services 

The implementation of the Natural Capital Accounting (NCA) at the subnational and national level 

in the partnering countries is based on the System of Environmental-Economic Accounting (SEEA), 

for development planning, policy analysis, and to promote adoption of NCA beyond WAVES partner 

countries. WAVES has supported the development of 32 natural capital accounts (across seven 
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domains water, land, forest, energy, minerals, ecosystem, others) contributing to the monitoring of 

11 Sustainable Development Goals (SDGs) and assisted in institutionalization of NCA in 10 

countries. It has also helped in making 52 informed decisions across different policy making 

(including designing, implementing, monitoring, and reforming). 

One of the valuable achievements of the program was the institutionalization of the relationship 

between participating, statistical agencies, ministries, and resource agencies working towards 

natural capital accounts and thereby formalize data-sharing agreements. In many countries 

dedicated NCA units were established or specific staff for NCA were positioned resulting in a well-

established NCA. 

3.1.1.4 System for Environmental Economic Accounting Framework 

System of Environmental Economic Accounting (SEEA) emerged from the discussions on 

assessing and measuring the concept of sustainable development. It was adopted as an 

international standard by UN Statistical Commission at its 43 sessions in March 2012 and became 

the first international statistical standard for environmental-economic accounting. 

3.1.1.5 Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem 

Services (IPBES) 

IPBES is an independent intergovernmental body established by the member Governments in 

2012. The aim is to provide policymakers with the scientific assessment, knowledge and state of 

planets ecosystem, biodiversity, and the contribution they make towards people. It provides options 

and actions to conserve and sustainably use vital natural resources. The IPBES global assessment 

of Biodiversity and Ecosystem Services is the first critical assessment of status, trends, social 

implications of these trends, their direct and indirect causes and the actions to be undertaken to 

ensure a better future for all. The framework set out includes three interlinked elements 

(ipbes.net/conceptual framework).  

i) Nature 

ii) Nature’s contribution to people 

iii) Good quality of life 

Three other elements acting on the above-mentioned elements includes Anthropogenic assets, 

direct drivers of change, and institution, governance, & other indirect drivers. 

3.2 Comparison of Existing Frameworks 

A review of different frameworks for ecosystem service is conducted by applying 16 criteria such as 

defining ecosystem service, ecosystem, ecosystem processes, Transdisciplinary Implementation, 

adaptability, concepts of framework, ecosystem service cascade, measurement of services, 

decision context, standard outputs of the framework, trade-offs dashboard, critical natural capital, 

long time frame, economic, existence, and transformative value to human beings. The table 

highlighting the criteria addressed by different framework and the extent of addressing the criteria 

is given below: 

Table 2: Review of Ecosystem Services Frameworks by Applying 16 Criteria (Bordt & Saner, 2018). 
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 MEA TEEB SEEA IPBES 

Ecosystem Services         

Ecosystem         

Ecosystem Processes         

Transdisciplinary Implementation         

Adaptable         

Concepts         

Ecosystem Service Cascade         

Measurement         

Decision Context         

Standard Outputs         

Trade-Offs, dashboard         

Critical Natural Capital         

Long time frame         

Economic value         

Existence value         

Transformative value         

Legend: 

 Fully addressed  Moderately addressed  Not addressed 

 

3.2.1 Advantages and suitability of SEEA in context of Bangladesh 

i) It is a framework that measures links between environment and economy. 

ii) The aim of SEEA is to incorporate natural capital into the country's accounting system. 

iii) It goes beyond the System of National Accounts by including natural capital & its benefit from 

ecosystem services. 

iv) It follows a similar structure to the System of National Accounts, thus facilitating smooth 

integration in economic statistics. 

v) An international statistical standard & provides internationally agreed concepts & definitions for 

environment-economic accounting. 

3.2.2 System of Environmental Economic Accounting (SEEA) 

The system of Environmental-Economic Accounting (SEEA) is a framework that integrates 

environmental and economic values providing a comprehensive view of interrelations between 

economy and environment, stocks and changes of environmental assets, and their benefits to the 

society. It consists of SEEA Central framework, a multipurpose framework for understanding 

interactions between economy and environment, and for describing stocks and changes in stocks 

of environmental assets which brings together information on water, minerals, energy, timber, fish, 

soil, land and ecosystems, pollution and waste, production, consumption, and accumulation- in a 

single measurement system (SEEA., 2017) (EA, 2021). SEEA CF is complemented by 2 

publications: 
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SEEA Experimental Ecosystem Accounting - describes the measurement of ecosystem in physical 

terms and valuation of ecosystems consistent with market principles. During revision process, a 

need arises for material covering potential extensions and application of SEEA- based data sets 

which would fulfil the aim of promoting and supporting the widespread adoption of SEEA among 

official statisticians, researchers, and policy makers. To this end, SEEA Applications and Extensions 

were developed. 

SEEA Applications and Extensions – presents several monitoring and analytical approaches that 

could be adopted and describes the way in which SEEA data can be used to inform policy analysis. 

Key features of SEEA-CF: 

i) Relationship of SEEA-CF to the System of Natural Accounting (SNA) 

SNA is a measurement framework that has been evolving since 1950s as a distinguishable 

approach in the measurement of economic activity, economic wealth, and general structure of 

economy. SEEA-CF applies accounting concepts, structures, rules, and principles of SNA to 

environmental information with economic information in a single framework. Power comes from its 

capacity to present information in both physical and monetary terms (SEEA, 2023). 

ii) Combining information in physical and monetary terms 

It has capacity to organize physical and monetary data which have common scope, definition, and 

classifications into combined presentations (CP). Structure of presentations depends upon topic of 

measurement (water, energy, air emissions or forest products), the question of interests and 

availability of data (SEEA., 2023). 

iii) Flexibility in implementation 

It is a system emerged as an integrated, internally consistent series of accounts which is designed 

in such a way that it can be implemented equally well in a part or. Depending upon specific 

environmental issues faced by a country- it may choose only a selection of accounts to be 

implemented in SEEA-CF (SEEA., 2023). 

SEEA-CF integrates the information of various stocks and flows of economy and environment in 

form of table and accounts: 

a) Supply and use tables in physical and monetary terms showing flows of natural inputs, products, 

and residuals. 

b) Asset accounts for individual environmental assets in physical and monetary terms showing the 

stock of environmental assets at the beginning and the end of each accounting period and the 

changes in stock. 

c) A sequence of economic accounts highlighting depletion-adjusted economic aggregates 

d) Functional accounts recording transactions and other information about economic activities 

undertaken for environmental purposes. 

The SEEA framework covers the measurement of ecosystem services in three main areas (SEEA., 

2023): 
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a) the physical flows of materials and energy within the economy and between the economy and 

the environment. 

b) the stocks of environmental assets and changes in these stocks; an 

c) economic activity and transactions related to the environment. 

The economy functions through the production and import of goods and services which, in turn, are 

consumed by industries, government, households, export or are accumulated over time for future 

consumptions. 

The economy is represented by both stocks and flows. The measurement of flows centers on the 

economic activities of production, consumption, and accumulation. The measurement boundary for 

production is the most significant since all goods and services (products) that are regarded as being 

produced are effectively considered to be “inside” the economy. Flows between the economy and 

the environment are determined by whether they cross the production boundary. 

 

Figure 8: Physical flows of Natural inputs, Products, and residuals 

Source: SEEA CF Framework 

3.3 Identification and selection of ecosystem services 

The SEEA framework uses the Common International Classification of Ecosystem Services to 

group the ecosystem provided by the ecosystem. SEEA framework identifies 36 ecosystem 

services and classified them into classes, divisions, and groups. 

Services Selected for the Current Study 

Based on the secondary literature reviewed, the below mentioned services are identified for 

ecosystem evaluation of Bangladesh forest ecosystem in three protected areas i.e., Teknaf Wildlife 

Sanctuary, Modhupur National Park, and Ramgarh-Sitakunda Reserve Forest. 
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Table 3: List of Ecosystem services selected for the three study sites and their respective valuation methods 

S.N. Ecosystem Service Services Considered Valuation Methods 

1 Provisioning Timber Residual Value 

Bamboo Residual Value 

NTFP (includes fibre) Residual Value 

Fodder Residual Value 

Medicinal Plants Residual Value 

Fuelwood Residual Value 

Fish & Other Aquatic Produce Residual Value 

2 Regulating and 

supporting 

Carbon Sequestration (includes climate 

change & photosynthesis) 

InVEST Model 

Water Purification (includes fresh water) Market Price 

Soil Conservation (includes soil erosion, 

water run-off, nutrient cycle) 

InVEST Model or Benefit 

Transfer 

Air Quality InVEST Model 

Biodiversity Conservation (includes 

existence value) 

Contingent Valuation or 

Benefit Transfer 

Pollination Replacement Cost Method 

3 Cultural Services Tourism & Recreation Travel Cost Method 

Science & Research Market Price 

Spiritual Residual Value or Travel 

Cost Method 

Note:  

i) As per SEEA framework both regulating and supporting services come under a single 

classification. 

ii) Different frameworks use different approaches for classification of ecosystem services thus 

some services can be classified as both regulating and supporting. 

iii) The site-specific services are further designated based on the local conditions, for instance: 

• Fish and aquatic produce in provisioning services can only be assessed in Teknaf and 

Ramgarh-Sitakunda Reserve Forest and not in Modhupur National Park due to absence of 

aquatic ecosystem in the area. 

• Similarly, assessment of tourism and recreational services will be more relevant to the 

Ramgarh Sitakunda Reserve Forest due to active tourism in the area and may possibly not 

be assessed in the other two sites. 

3.4 Ecosystem services valuation method 

This section describes some possible methods available for measuring the value of the ecosystem 

services. Every method will have its pros and cons, and a well-defined valuation study requires time 

and resources. The suitability of the methods depends on which aspects are more important for our 

study. A monetary valuation is not necessarily more informative than a quantitative or qualitative 

approach but can help in comparing trade-offs between the costs and benefits. 
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There are three different ways to assess the value of ecosystem services: qualitative analysis, 

quantitative analysis, and monetary analysis (Pavan Sukhdev, 2010). The monetary analysis 

focuses on translating the qualitative and quantitative aspects into a particular currency. Monetary 

valuation of ecosystem services is the most widely applied approach (Unai Pascual, 2011). 

Ecosystem service valuation utilizes various methods and approaches to estimate the value of 

ecosystem services. These methods include direct market valuation methods, indirect market 

valuation methods or revealed preferences, and non–market valuation methods or stated 

preference. 

 

3.4.1 Market value method 

Market-price method includes the directly observed prices from actual market of an environmental 

good or service (Arias-Arévalo, 2018).This method evaluates the economic value of ecosystem 

products or services which are bought and sold in commercial markets and can be used to value 

changes in either the quantity or quality of a good or service. Based on the quantity people purchase 

at different prices, and the quantity supplied at different prices, this method measures the economic 

benefits of marketed goods (Christie, 2012) (Arias-Arévalo, 2018) (Koetse, 2015). Its advantage is 

that it reflects an individual's willingness to pay for the costs and benefits of goods that are bought 

and sold in markets, price, quantity, and cost data are comparatively easy to obtain for established 

markets. It also allowed us to use the standard, accepted economic techniques and uses observed 

data of actual consumer preferences. 

3.4.2 Residual value method 

Provisioning service of an ecosystem is evaluated through the residual value method. This method 

has been used to estimate a value for an ecosystem service by taking the gross value of the 

final marketed good (to which the ecosystem service provides input) and then deducting the cost 

of all non-ecosystem inputs, including labor, produced assets and intermediate inputs. 

Residual Method, 𝑄𝑖 × (𝑃𝑖 − 𝐶𝑖) 

[Where, Qi represents quantity, Pi is the price, Ci is the cost involved in the harvest] 

Figure 9: Approaches for valuation of ecosystem services 
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3.4.3 InVEST Model 

Integrated Valuation of Ecosystem Services and Trade-offs (InVEST) is a suite of models used to 

map and value ecosystem services. It helps explore how changes in ecosystems can lead to 

changes in the flows of many different benefits to people. InVEST returns results in either 

biophysical terms (e.g., tons of carbon sequestered) or economic terms (e.g., the net present value 

of that sequestered carbon). Carbon sequestration services value is calculated by considering the 

social cost of carbon per tonne. 

Carbon storage capacity of the forest ecosystem is estimated using the InVEST Caron storage and 

Carbon sequestration model. This model evaluates the amount of carbon stored each year and the 

amount of carbon sequestered over a period. It aggregates the biophysical amount of carbon stored 

in four carbon pools (aboveground living biomass, belowground living biomass, soil, and dead 

organic matter) based on land use/land cover (LULC) maps. The LULC maps are generated using 

Landsat Data are utilized for change detection and to calculate the conversion of classes between 

the years. The model considers inputs as land use maps and a CSV file containing the values of 

carbon above ground, carbon below ground, soil carbon, and dead carbon concerning each land-use 

class. 

Using data on the social cost of carbon, its annual rate change, and a discount rate, the model 

provides a value for the amount of carbon sequestered over time expressed as a monetary value. 

The model provides outcome in form of (i) amount of carbon fixed in each carbon pool in Mg/ha, (ii) 

net amount of carbon stored over the years (iii) market value of sequestered carbon in the remaining 

stock. 

3.4.4 Benefit Transfer method 

The benefit transfer method is used where simplified quantification functions and indicator values 

from different international research are used. The benefit transfer method is used to estimate 

economic values for ecosystem services by transferring available information from studies already 

completed in another location and/or context. Thus, the basic goal of benefit transfer is to estimate 

benefits for one context by adapting an estimate of benefits from another context. 



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

52 | P a g e   

 

Figure 10: Steps for application of benefit transfer method 

3.4.5 Contingency Methods 

CVM is a survey-based technique for valuation of resources and services that do not have 

established markets, typically environmental attributes, and amenities (Alberini, 2006) (Cho, 2008). 

It uses a hypothetical market approach to appraise consumer preferences by directly asking their 

willingness to pay for changes in the level of environmental goods or services (Carson, 2005). 

Therefore, it is under the direct classification. That is, direct valuation method involves direct 

estimation of environmental value based on the responses of individuals to the hypothetical valuation 

questions, and hence it does not depend on market information. It is “contingent”, because people are 

asked to state their willingness to pay, contingent on a specific hypothetical scenario and 

description of the environmental service. This method is now ubiquitous, and it has received 

increasing attention to estimate option and existence values. 

3.4.6 Replacement cost method 

This method estimates the cost of replacing and ecosystem service by some other similar resource 

that provides the same benefits. The value of a similar resource or substitute used is based on its 

associated market prices. The valuation of the method depends on the substitute providing the 

exact same ecosystem function, and the substitute being the approx. cost alternative. 

As this method is based on the costs to estimate the benefits of an ecosystem service, thus, they 

do not provide a technically correct economic measure or value. The assumption while using this 

method is that, if people incur cost to replace the ecosystem service, then those services must at 

least be worth the price paid to replace them (which may or may not be true). However, in certain 

Step 1: Identify existing studies or values that can be used for the transfer.

Step 2: Decide whether the existing values are transferable.

Step 3: Evaluate the quality of studies to be transferred. The better the quality of the initial 
study, the more accurate and useful the transferred value will be. This requires the 
professional judgment of the researcher.

Step 4: Adjust the existing values to better reflect the values for the site under consideration, 
using whatever information is available and relevant.



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

53 | P a g e   

cases it is better to estimate the replacement cost instead of willingness to pay as the method most 

appropriately calculates replacement expenditure that will either be made or have been made. 

3.4.7 Individual travel cost method 

It is a Surrogate Market Approach technique that uses the price people pay to visit an ecosystem 

as a measure of its recreational value when valuing ecosystems or natural resources. TCM 

calculates the economic advantages of ecosystem service that result from people using them for 

leisure activities. It can also be used to assess how a nature park's visitor count and overall entrance 

fee revenue would change in the event of a higher entrance cost. However, it cannot estimate 

benefits of providing habitat for endemic species. 

TCM assumes that travel costs represent the price of access to a recreational site. Peoples’ 

willingness to pay for visiting a site is thus estimated based on the number of trips they make at 

different travel costs. This is called a revealed preference technique because it reveals willingness 

to pay based on consumption behavior of visitors. 

Two approaches of TCM are distinguished – individual and zonal. 

Individual TCM calculates the travel costs separately for each individual and requires a more detailed 

survey of visitors. While Zonal TCM, takes the area surrounding the visiting site into consideration 

and divides it into zones, which can be either be divided as concentric circles or as administrative 

districts. The number of visits from each zone is counted. The demand function for the average 

visitor to the site can be linked to the travel cost and number of trips as the higher costs of travel to 

a site leads to fewer visits to that site. From this demand functions, one can derive the average 

visitor’s willingness to pay. This average value can further be used to estimate the total economic 

value of the recreational site by multiplying the average willingness to pay with the relevant 

population size (ejolt.org, 2013). 

3.4.8 Total Ecosystem Supply Value 

The total Ecosystem supply value (TESV) of the forest ecosystem present in the three 

Protected Areas of Bangladesh, i.e., Teknaf Wildlife Sanctuary (TWS), Madhupur National Park 

(MNP) and Ramgarh-Sitakunda Reserve Forest (RSRF) is calculated by aggregating all the 

identified ecosystem services. The TESV is calculated as per the formula given below: 

TESV= Provisioning Services + Regulating and Supporting Services + Cultural Services 
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Figure 11: Total Ecosystem Supply Value 

3.4.9 Net Present Value 

The Net Present Value (NPV) of an ecosystem asset is estimated based on the expected income 

that can be generated by the asset in the future and discounting the future income based on the 

present accounting period (SEEA, 2021). The NPV approach is based on the premise that the value 

of each ecosystem service is expected to change in the future based on the capacity of the 

ecosystem to supply individual ecosystem service/ asset. 

The NPV calculation is done on the basis of: 

• The supply of each ecosystem service in both physical and monetary terms. 

• Estimated future flow of the service with respect to enhancement or degradation based on 

demand. 

• Expected future change in prices of the ecosystem services/ assets. 

• Expected institutional arrangements 

• Expected life of an asset 

The net present value is calculated based on the following equation: 

𝑁𝑃𝑉 =∑(𝐸𝑆𝑡/(1 + 𝑟)^𝑡

𝑇

𝑡=1

 

Where, 

 t= Number of years ranging between 1 to T. 
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T= Number of years for which this annual benefit from the asset will accrue. This is closely 

linked to the length of time needed to regenerate the same type and quality of forests. The 

basis for calculation of NPV for the economic value is taken for over a period of 50 years, 

which is the period for forest regeneration (NCAVES, India) 

ESt= Ecosystem services at time t 

r= Social rate of discount for capital returns. For forest ecosystems, 3% is considered as the 

average discount rate (NCAVES, India) 

The NPV calculation relies on the discount rate which is used to balance the future flow to account 

for the attitude and time preference risks to the ecosystem services. The current report uses a social 

discount rate (instead of individual discount rate) as most of the ecosystem services contribute to 

the collective benefits from the forests. 

The selection of an appropriate discount rate for valuing environmental goods, particularly in 

calculating the net present value (NPV) of projects with long-term environmental impacts, remains 

a contentious issue in both academic and policy circles. The debate centers on the ethical, 

economic, and methodological considerations involved in choosing a discount rate that adequately 

reflects the value of environmental goods, whose benefits often extend far into the future. Lower 

discount rates are generally advocated for such goods to ensure that future generations' welfare is 

adequately considered. 

Gareth P. Green and Timothy J. Richards (2018) explore two key questions in the valuation of 

environmental goods: what the discount rate should be, and what should be the discounting 

function. Their study highlights the ethical concerns involved in this choice, as the discount rate 

directly affects the intertemporal distribution of costs and benefits across generations. A higher 

discount rate devalues future benefits, raising issues of intergenerational equity (Green & Richards, 

2018). 

Several studies have examined the discounting function itself. For instance, Frederick, 

Loewenstein, and O’Donoghue (2002), as well as Benhabib, Bisin, and Schotter (2010), suggest 

that individuals often follow a hyperbolic or quasi-hyperbolic discounting pattern. This approach 

implies that people disproportionately favor immediate rewards over future ones (Frederick, 

Loewenstein, & O’Donoghue, 2002; Benhabib, Bisin, & Schotter, 2010). However, other scholars 

such as Andersen et al. (2008), Andreoni and Sprenger (2012), Meyer (2013), and Andersen et al. 

(2014) argue that an exponential discounting function is more appropriate, particularly when factors 

such as diminishing marginal utility and uncertainty of payment are accounted for (Andersen, 

Harrison, G. W., & Rutström, 2008; Andreoni & Sprenger, 2012). Green and Richards (2018) also 

support the exponential model, especially in cases involving a front-end delay—a structure suitable 

for environmental goods, where benefits typically accrue over time, and the curvature of utility 

function. Their research indicates that while hyperbolic discounting may apply to short-term 

decisions, exponential discounting is more relevant for long-term environmental considerations 

(Green & Richards, 2018). 

Weitzman (1998) reinforces the argument for declining discount rates, emphasizing that 

uncertainties in long-term outcomes provide a strong rationale for using social discount rates that 
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decrease over time. He suggests that while discount rates may start around 4%, they should decline 

to as low as 1% over time to reflect increasing uncertainty and the growing importance of future 

benefits (Weitzman, 1998). The Weitzman (2001) model of "gamma discounting," suggests an initial 

discount rate of 4%, decreasing to 3% in the near future, 1% for the distant future, and eventually 

approaching 0% for very long-term projects—those with time horizons extending over 300 years 

(Weitzman, 2001). This approach acknowledges the profound uncertainty surrounding long-term 

outcomes, particularly for projects affecting future generations and environmental goods. 

One of the most consistent findings across the literature is that the discount rate for environmental 

goods is generally lower than for financial investments. Green and Richards (2018) demonstrate 

that environmental goods are discounted approximately 50% lower than monetary goods, which 

aligns with the practices of many government agencies (Arrow, et al., 2014). These lower discount 

rates are often justified on ethical grounds, particularly with respect to generational equity, although 

empirical evidence supporting this approach is relatively new. 

In the context of long-term environmental projects, especially those related to climate change, there 

has been growing support for declining discount rates. Much of the literature, including the work of 

Arrow et al. (2014), suggests that declining discount rates are necessary to account for the 

increasing uncertainty and significance of long-term impacts (Arrow, et al., 2014). This view aligns 

with the theory of hyperbolic discounting, which posits that discount rates should decrease over 

time. However, this is in contrast to the exponential discounting models supported by other 

researchers, including Green and Richards. 

The Stern Review on the Economics of Climate Change (2007) advocates for a low discount rate 

in environmental valuations, emphasizing the long-term benefits of preserving environmental goods 

and the severe consequences of future environmental degradation. Stern applied a discount rate 

of 1.4%, arguing that higher rates fail to account adequately for the welfare of future generations 

and underestimate the potential damages from climate change. This lower rate underscores the 

importance of taking immediate and substantial action to mitigate future environmental harm (Stern, 

2007). 

Based on the above studies and the selection criteria the discount rate is selected as 3% for a 

period of 50 years from the NCAVES project by IISC, India, based on the criteria such as GDP, 

inflation rate, geography, and presence of natural resource. 

3.5 Data Collection 

The data collection process for ecosystem service valuation is pivotal and depends on the chosen 

valuation method and the target group benefiting from or accessing the ecosystem services. 

Typically, data collection is approached in two main ways: 

a) Primary Data Collection: This method involves direct techniques such as surveys, Focus Group 

Discussions (FGDs), Key Personnel Interviews (KPIs), and field-based assessments. 

b) Secondary Data Collection: This method includes indirect techniques such as literature reviews, 

consulting government and commercial databases, and conducting web-based searches. 
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Often, a combination of both primary and secondary data collection methods is employed to ensure 

a comprehensive understanding of the ecosystem services in question. 

Tiers of Data Collection 

The data collection process can be categorized into three distinct tiers (Tier 1, Tier 2, and Tier 3) 

based on the specificity and accuracy of the data being collected. Tier 2 and Tier 3 methods are 

commonly referred to as "higher-tier" methods due to their increased accuracy and relevance to the 

specific areas where they are applied. 

• Tier 1: This is the most basic approach, using global default values for assessment. It is often 

employed when more complex methods are too time-consuming or difficult to implement. 

However, this method comes with significant limitations, such as high uncertainty and broad 

assumptions. An example of this approach is using global default values for calculations. 

• Tier 2: This approach offers greater accuracy by utilizing national or region-specific values for 

different parameters. It provides more disaggregated activity data with a regional focus, 

resulting in lower uncertainties. For example, Tier 2 might involve using national-level data or 

region-specific research studies to obtain parameter values. 

• Tier 3: This is the most detailed and accurate approach, involving sophisticated modeling or 

inventory measurement systems. Data collected at this level has the least uncertainty due to its 

finer resolution. An example of Tier 3 data collection is conducting a primary survey to obtain 

specific parameter values. 

While Tier 3 methods offer the highest accuracy, they are not always recommended. Often, it is 

more practical and efficient to use existing studies and research conducted by other organizations, 

institutions, or government departments. This approach reduces both time and costs while 

minimizing redundancy. 

Specific Data Collection Methods 

Household Surveys: A questionnaire-based household survey was conducted to understand the 

various ecosystem services extracted from the forest by Forest Fringe Villages (FFV) living within 

a 5 km buffer zone around three sites. Data was collected on the extraction of timber, bamboo, 

fuelwood, Non-Timber Forest Products (NTFP), medicinal plants, fodder, fish, and other aquatic 

products, as well as water consumption. Additionally, households were asked about their 

willingness to pay for the protection and conservation of the forests and the amount they would pay 

if they were to sell or procure these services from the market. 

Vendor Surveys: Vendors, identified as another key stakeholder group dependent on forest 

resources, were surveyed to collect data on their extraction of timber, bamboo, fuelwood, NTFP, 

medicinal plants, fodder, fish, and other aquatic products. The survey also gathered information on 

the revenue vendors generated from selling these goods (ecosystem services) in the market. 

Tourist Surveys: The tourist surveys were conducted to gather information on two key 

components: 

i. Travel Costs: This includes the expenses tourists incur while visiting the three designated areas.  
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• Costs related to distance: Respondents were asked about the total distance they travelled 

to reach the area and the mode of transport they used. If they used personal vehicles, they 

were asked about the fuel costs involved; if they used public transport, the total ticket costs 

were inquired. 

• Costs related to time: Respondents were also asked about the total time spent on the trip, 

including the return journey. This time was considered in terms of the opportunity cost, as it 

could have been spent on other activities such as leisure or pursuing hobbies. 

• Miscellaneous costs: Additional expenses such as purchasing or renting equipment like 

binoculars, spending on food, and lodging charges were also documented. 

ii. Willingness to Pay (WTP): The survey also aimed to assess the tourists' willingness to pay for 

the conservation and protection of forest resources. This component provided insights into the 

value that visitors place on preserving the natural environment and their readiness to contribute 

financially towards its maintenance. 

Focus Group Discussions (FGDs): The FGD sessions were carefully structured to include 

participants from different villages, ensuring a diverse representation of the local population. Before 

the discussions began, participants were informed of the FGD's objectives and were asked for their 

consent to participate. Emphasis was placed on ensuring the inclusion of women and individuals 

from various age groups, occupations, and social positions within the village, thereby capturing a 

wide range of perspectives. The discussions began with basic questions about the participants' 

perceptions of changes in forest cover over the years, followed by a detailed exploration of the 

collection of forest products such as Non-Timber Forest Products (NTFPs), fodder, medicinal plants, 

aquatic produce, and fuelwood. Participants provided information on the extent of their dependence 

on the forest, the quantity and frequency of their collections, market prices, and any changes in 

resource availability over the last decade. 

FGD sessions were scheduled in advance, allowing participants to prepare for the discussions. 

Data collected through these discussions offered critical insights into the community's interaction 

with forest resources, which would be used to estimate the value of natural capital and inform policy-

making for sustainable forest management and payment for ecosystem services. 

Key Personnel Interviews (KPIs): Key Personnel Interviews (KPIs) were identified to be 

conducted with representatives from relevant departments, including the Forest Department, 

Department of Environment, Water Board, universities, and other institutions. These interviews 

should be strategically carried out after completing other forms of data collection to address any 

gaps and challenges identified during the earlier stages. By doing so, the KPIs enriched the overall 

survey process, providing expert insights from various stakeholder bodies. 

For instance, interviews with local forest officers revealed that the regeneration rate due to 

pollination was approximately 18%. Additionally, these discussions provided valuable data on the 

per-hectare plantation costs, which were estimated at 45,000 BDT per hectare. Further KPIs 

focused on understanding timber extraction practices within the TWS, where it was discovered that 

Acacia auriculiformis is the species planted, with an estimated yield of around 5,000 cubic feet of 

timber after 10 years. 
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Field Carbon Stock Assessment: Forests play a crucial role in sequestering large amounts of 

CO2, acting as a carbon sink and mitigating the adverse effects of climate change. Within forest 

ecosystems, carbon is stored in three primary pools: living biomass, dead biomass, and Soil 

Organic Carbon (SOC). According to the IPCC Good Practice Guidelines of 2006, the major eligible 

carbon pools in forest areas include: (i) living biomass, which encompasses Above Ground Biomass 

(AGB) and Below Ground Biomass (BGB); (ii) dead biomass, including Deadwood (DW) and Leaf 

Litter (LL); and (iii) Soil Organic Carbon (SOC). 

To accurately assess the carbon stored in these pools, a field-based forest carbon assessment was 

conducted. This involved establishing permanent sample plots across three forest areas. Within 

these plots, the biomass associated with trees was determined by measuring the girth and height 

of all trees. Additionally, samples of deadwood, leaf litter, and soil were collected from the plots and 

analysed in a laboratory to quantify the biomass in each pool. 

The per-hectare values obtained from these analyses were then input into the InVEST carbon 

model, which was used to estimate the total carbon sequestration potential of the area. This 

comprehensive approach allowed for a detailed understanding of the carbon dynamics within the 

forest, providing valuable insights into its role in climate change mitigation. 

Table 4: The data collection procedures for different valuation methods 

Valuation 

Methods 

Parameters Source of Data 

Primary Secondary 

Market Price Quantity of 

resource extracted 

in kg per 

household per 

annum 

in litres per 

household per 

annum  

Household, vendor, and 

government departments- 

questionnaire based survey 

E.g., What is your household’s 

fuelwood/ NTFP/ water/ 

bamboo consumption per 

month (in kg per month or per 

year)? How much fuelwood/ 

NTFP/ water/ bamboo is used 

for household purposes and 

how much is sold in the market 

(in kg per month or per year? 

(Tier 3) 

Various already documented 

studies done by the forest 

department for National Forest 

Inventory (NFI) or any other 

academic or research institute 

can be used to get the average 

national consumption quantity of 

the resources. 

(Tier 2) 

 Price of resource in 

the market 

In BDT per kg 

In BDT per litres 

Households, vendors, and 

government departments- 

questionnaire based survey 

E.g., At what price fuelwood/ 

NTFP/ water/ bamboo is sold in 

the market? 

(Tier 3) 

Various already available market 

prices as documented in either 

forest depots or in local markets. 

(Tier 2) 
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Individual 

Travel cost 

methods 

Time related 

expenses 

Time to travel in 

hours 

Wage rate in BDT 

per hour or BDT 

per month 

Tourist survey- questionnaire 

based 

E.g., How much time do you 

spend while travelling to the 

study area? If you travelled in a 

group (friends or family) then 

what is the group size (total 

number of people you travelled 

with)? How many times did you 

visit the valuation area in a 

year? 

(Tier 3) 

 

Key Personnel Interviews 

(KPIs) 

E.g., What is the national wage 

rate of the country? How many 

tourists visit the valuation site in 

a year? 

(Tier 3) 

Various already available 

documents or studies conducted 

by either forest department, or 

any other academic institute or 

research papers can be used to 

get the average number of 

tourists visiting the study area in 

a year, average time spent by 

them, and national wage rate of 

the country. 

(Tier 2) 

 Distance related 

expenses 

Distance in km 

Transportation fare 

in BDT per visit 

Tourist surveys - questionnaire 

based 

How much distance did you 

travel (round way trip) to the 

study area? What is the fuel 

related cost incurred while 

travelling (if travelled via own 

vehicle)? If travelled via public 

vehicle (such as bus, train, 

rickshaw, flight etc.) what are 

the transportation costs? 

(Tier 3) 

Various already available 

documents or studies conducted 

by either forest department, or 

any other academic institute or 

research papers can be used to 

get the average distance 

travelled by the tourists while 

visiting the valuation area, 

average money spend by them 

during their travel etc. 

(Tier 2) 

 Miscellaneous 

expenses 

In BDT per visit 

Tourist surveys - questionnaire 

based 

E.g., Example of question: 

What are your food expenses, 

boarding and lodging charges, 

ecotourism guide charges, 

entry fee, equipment charges? 

(Tier 3) 

Various already available 

documents or studies conducted 

by either the forest department or 

any other academic institute or 

research papers can be used to 

get the average expense 

incurred by the tourists during 

their stay in the valuation site. 

(Tier 2) 

Replacement 

cost 

Providing 

replacement 

Regeneration rate 

in ha per annum 

Plantation cost in 

BDT per ha 

KPI- with forest department or 

agroforestry board 

E.g., What is the price of 

artificially planting the trees as 

in the study area? What is the 

annual regeneration rate of the 

forest in the study area? 

Various already available 

research papers, academic 

studies, forest department 

studies, or agroforestry board 

studies can be used to get the 

regeneration rate, and per ha 

plantation cost. 
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(Tier 3) (Tier 2) 

Contingent 

valuation 

Willingness to pay 

for a particular 

service 

In BDT 

Household survey, vendor 

survey, government 

department 

How much are you willing to pay 

to conserve the biodiversity of 

the site? 

(Tier 1) 

Various already conducted 

research by forest department, 

biodiversity board, academic 

studies, statistics department 

reports, can be used to get the 

national averages of per 

household values associated 

with biodiversity conservation. 

(Tier 2) 

Benefit 

transfer 

Finding reference 

study having 

similar landscape 

features such as 

mean annual 

rainfall (in mm per 

year), mean annual 

temperature (°C or 

°F per annum), soil 

type (sandy, silt, 

clay, loamy etc.), 

altitude (in metres 

from sea level), hill 

slope (in metre) 

etc. 

Field based assessment 

Monitoring rainfall, monitoring 

temperature, collecting soil 

samples and testing in 

laboratory, GIS based 

assessment of altitude and 

slope 

If the above parameters match 

the value estimated in the 

reference study can be used 

(Tier 3) 

Data can be collected from 

various departments such as 

Metrological department (for 

temperature and rainfall), Soil 

department (for soil types and 

digital maps), Remote sensing 

institutes or department (for 

altitude, and hill slope) 

If the above parameters match 

the value estimated in the 

reference study can be used 

(Tier 2) 

InVEST 

Model 

Measuring 5 pools 

of carbon namely 

Above ground 

biomass (AGB), 

below ground 

biomass (BGB), 

Deadwood, litter, 

Soil Organic 

Carbon (SOC) 

In tCO2e per 

hectare 

Field based assessment 

Laying permanent sample plots 

in the selected sites and 

measuring tree girth, dry weight 

of sapling in lab, dry weight of 

deadwood in lab, dry weight of 

litter in lab, and SOC content in 

lab 

(Tier 3) 

National level forest inventory 

can be used to estimate the 

average per hectare values of 

different pools of carbon. 

Individual studies by various 

academic and research institutes 

can also be used for getting site 

specific average value of all 

carbon pools. 

(Tier 2) 
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Table 5: Data source and approach for different ecosystem services 

Type of 

Ecosystem 

Services 

Ecosystem 

Services 

Data Source Approach 

Provisioning Medicinal Plants Primary data collection 

(questionnaire-based survey) 

Market Price 

=Qty consumed (in kg) x 

Price (BDT/kg) 

 Non-Timber Forest 

Produce (NTFP) 

Primary data collection 

(questionnaire-based survey) 

Market Price 

=Qty consumed (in kg) x 

Price (BDT/kg) 

 Fodder Primary data collection 

(questionnaire-based survey) 

Market Price 

=Qty consumed (in kg) x 

Price (BDT/kg) 

 Fuelwood Primary data collection 

(questionnaire-based survey) 

Market Price 

=Qty consumed (in kg) x 

Price (BDT/kg) 

 Fish and other 

aquatic produce 

Primary data collection 

(questionnaire-based survey) 

Market Price 

=Qty consumed (in kg) x 

Price (BDT/kg) 

 Timber Primary data collection (KPI with 

forest department official) 

Market Price 

=Qty consumed (in cu. ft) 

x Price (BDT/cu. ft) 

Regulating Water Purification Primary data collection 

(questionnaire-based survey) 

Secondary data using Earthmap 

Market Price 

=Qty consumed (in kg) x 

Price (BDT/kg) 

 Carbon 

Sequestration 

Field-based carbon stock 

assessment for calculating 

biomass 

InVEST model for analysis carbon 

stock 

InVEST 

Quantity of carbon 

sequestered and social 

cost of carbon from Ricke 

et al. Country-level social 

cost of carbon. (2018). 

 Soil Conservation Soil conservation values for hill 

forest 

Benefit Transfer 

 Pollination Natural Forest regeneration rate 

and replacement cost (via 

plantation) based on Key 

Personnel Interviews (KPIs) of 

forest department officials 

Replacement Cost 

= area (in ha) x 

regeneration rate x cost 

for replacing service (in 

BDT/ha) 
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Supporting Biodiversity 

Conservation 

CBD values for forests all over the 

globe 

Benefit Transfer 

Cultural Ecotourism Primary data collection 

(questionnaire-based survey) 

Travel Cost 

=(Distance related costs 

(in BDT) + Time related 

costs (in BDT) + 

Miscellaneous costs (in 

BDT)) x number of visits 

in a year 
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4 RESULTS FROM THE THREE SITES  

4.1 Modhupur National Park (MNP) 

The TESV generated by the ecosystem services from the MNP is determined through various 

valuation methods as specified in Chapter 3 is as follows:  

4.1.1 Ecosystem extent in 2023 

Ecosystem extent account is one of the most important aspects for estimating the value of 

ecosystem services. Ecosystem extent account list provides the data pertaining to the different 

types of area/ ecosystems present in the MNP. An assessment of ecosystem extent is performed 

based on the digital boundary files of the MNP provided by the Forest Department. The data was 

analyzed using remote sensing to arrive at the respective areas of forest and agriculture/ built up 

area present in the MNP. This area is used for estimating/ computing the value of ecosystem 

services. The table below provides the area under different ecosystem in MNP: 

Table 6 the ecosystem extent in MNP 

Modhupur National Park 

Land Classification Area (Ha) 

Forest  33,77 

Agriculture/ Build Area 4,921 

Assessment of ecosystem extent should also be performed periodically when monitoring the 

changes in the ecosystem service valuation as this will show the changes observed in the different 

land use classification. 

4.1.2 Ecosystem supply in physical terms 

Forests plays a multi-functional role by providing a vast array of ecosystem services. Forests both 

natural and tree planted across the terrain plays a critical role in maintaining the ecology, 

recreational and aesthetic benefits.  

Table 7 the different ecosystem services observed in the MNP 

Type of Ecosystem Services Ecosystem Services 

Provisioning Medicinal Plants 

Non-Timber Forest Produce (NTFP) 

Fodder 

Fuelwood 

Regulating Water Purification 

Carbon Sequestration 

Soil Conservation 

Pollination 

Supporting Biodiversity Conservation 

Cultural Ecotourism 
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PROVISIONING SERVICES 

1. Medicinal Plants 

One of the most important services provided by the forests is the provision of the medicinal plants. 

The medicinal plants extracted by the people residing near the FFV of MNP is for either using as a 

medicine by the households or selling it in the market as a raw material for making medicines. The 

medicinal plants are also extracted by the vendors for selling it in the market as a raw material for 

making medicines. The physical quantity of the medicinal plants extracted by the FFV in the MNP 

was identified via a questionnaire-based household and vendor survey. The results revealed that 

the total consumption of the medicinal plants of the households living in the FFV of MNP is 617.92 

tonnes annually, and the medicinal extraction by the vendors is 2.28 tonnes annually. The list of 

medicinal plants and the consumption is provided in Annexure II: 

2. Non-Timer Forest Produce (NTFP) 

The importance of NTFP for the people residing near the FFV of MNP cannot be understated. The 

NTFP plays a vital role in livelihood of the communities by not only providing them with the food for 

their own consumption but also as a market mechanism for driving a part of their economic activity. 

The physical quantity of NTFP extracted by the FFV in MNP was identified via a questionnaire-

based household and vendor survey. The results revealed that the total consumption of the NTFP 

of the households living in the FFV of MNP is 14,254 tonnes annually, and the NTFP consumption 

by the vendors is 6,334 tonnes annually. The list of NTFP and their consumption is provided in 

Annexure III. 

3. Fodder 

The people/communities residing in the Forest Fringe Villages (FFV) depend on the forests for 

fodder for their livelihood. They extract fodder form the forests for either feeding their livestock or 

selling the fodder on the market. A questionnaire-based survey was conducted in the FFV of MNP 

to understand the fodder consumption pattern of the different people. The questionnaire included 

households and vendors that are extracting fodder form the forests of MNP. The results revealed 

that the total consumption of the fodder of the households living in the FFV of MNP is 28,967 tonnes 

annually, and the fodder consumption by the vendors is 666 tonnes annually. 

Table 8 Total Fodder Consumption 

Fodder Total Consumption (in tonnes/year) 

Fodder (Households) 28,967  

Fodder (Vendors) 666 

Total Fodder consumption 29,633 

4. Fuelwood 

Fuelwood in Bangladesh is used for cooking, heating space, and other household purposes. The 

fuelwood is also extracted by the local vendors either for cooking in their shops or selling them in 

the market. The extraction quantity of the fuelwood from the MNP is quantified based on a 

questionnaire-based survey conducted among the households and the local vendors. The results 



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

66 | P a g e   

revealed that the total fuelwood extracted by the households living in the FFV of MNP is 69,147 

tonnes annually, and the fuelwood extraction by the vendors is 3,350 tonnes annually. 

Table 9 Total Fuelwood Consumption 

Fuelwood Total Consumption (in tonnes/year) 

Fuelwood (Households) 69,147 

Fuelwood (Vendors) 3,350 

Total Fuelwood Consumption 72,497 

REGULATING SERVICES 

1. Water Purification 

Water is a necessity of the population around the world. Forests plays a vital role in recharging 

groundwater, and thereby providing a source of water availability. The economic value of 

hydrological service or more specifically the economic value to water purification provided by the 

forests has been estimated based on the simple market price method. The questionnaire-based 

survey was conducted in the FFV of MNP to understand their requirement of the water. The survey 

examined the community's reliance on water resources, querying respondents about their water 

consumption patterns and sources. It emerged that households draw water from various sources 

including deep wells, tube wells, and pumps. This water serves multiple purposes within the 

community, encompassing drinking, and other household activities The valuation of water used for 

agriculture purpose is done based on the area of under agriculture land in MNP i.e., 9,890 hectares 

(extracted from Earthmap1). 

Table 10 The water consumption by households in MNP 

Water Total Consumption (in lakh litres/year) 

Water for drinking 675.44 

Water for other household purposes 6,371.39 

Total Water Consumption 7,046.83 

2. Carbon Sequestration 

The result from the exercise is as below: 

Table 11 Total Carbon Sequestration per hectare 

S.No. Carbon Pool Carbon Stock (tC/ha) 

1 Above Ground Biomass (AGB) 43.05 

2 Below Ground Biomass (BGB) 11.62 

3 Above Ground Non-Woody Biomass (AGB_NW) 0.00002 

4 Deadwood (DW) 0.00003 

5 Litter (LL) 1.41 

 
1 https://openforis.org/solutions/earth-map/ 
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6 Soil Organic Carbon (SOC) 255.60 

 

 

3. Soil Conservation 

One of the most important ecosystem services provided by the forests is soil conservation by 

maintaining the fertility of soil, preventing soil erosion, and avoiding nutrient loss such as nitrogen, 

phosphorus, and potassium. Various literatures were referred to understand the soil conservation 

valuation. A study by Madhu Verma, 2013, “Revision of rates of NPV applicable for different 

class/category of forests” is used for benefit transfer. The study assesses the soil conservation 

values of different types of forests. Recognizing the importance of forests by their ability to prevent 

soil erosion. As the MNP has “Sal Forest”, thus the soil conservation value of Sal Forest has been 

used from the study which equals to 6,973.75 INR per hectares per year. The INR values has been 

adjusted based on the GDP of the country and the value of soil conservation for MNP is 10,235.45 

BDT per ha per year. 

Description Data Data Source 

Total area of Modhupur (in ha) 8299 from shapefile 

Sal Forest soil conservation value (in 
INR/ha/year) 6,973.75 Madhu verma, FSI 

India Per capita GDP (in USD)                                 
2,500.36  

International Monetary Fund, 
2024 

Bangladesh Per capita GDP (in USD) 
                                

2,621.29   

Adjustment 
                                         

1.05   

Currency exchange (INR to BDT) 1.4 XE currency exchange 

Soil Conservation (BDT/ha/year) 
                              

10,235.45   

Adjustment is calculated by dividing GDP of Bangladesh and India 

 

4. Pollination 

Forests regenerate at a certain rate based on the type of forest. The study considers that the 

regeneration of the forests can be attributed to two components natural process such as water flow, 

wind etc. and regeneration attributed to pollination and seed dispersal by insects, birds, and other 

animals. The replacement cost method was used to estimate the valuation of pollination based on 

regeneration rate of forest due to pollination and the per hectares cost associated with artificially 

planting the trees to replace pollination. For understanding the regeneration rate of the forest due 

to pollination a Key Personnel Interview (KPI) was conducted with the forest department officials of 

MNP. The selection of the personnel for the KPI was based on the assumption that the local officers 

present in the area who have been working in the area for a long time would understand the 

situation of the forest better than any external literature and rates quoted by the other personnel. It 

was revealed in the KPI that regeneration rate attributed to pollination in MNP is 18%. Furthermore, 
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during the KPI, the respondents were also asked about the per hectare plantation cost incurred by 

the forest department which is 45,000 BDT per hectare. 

SUPPORTING SERVICES 

Biodiversity Conservation 

With the increasing species extinction rates across the globe, forests play a vital role in providing a 

natural habitat for a variety of flora and fauna. The importance of forests in conserving these species 

that may have an associate indirect future value has been increasingly recognized. A study by 

Convention on Biological Diversity (CBD) “the value of forest ecosystems” is used for benefit 

transfer. The study assesses the value of biodiversity conservation of different countries to provide 

the average value of the biodiversity conservation by the forest in MNP which is 12,088 BDT per 

ha per annum. 

Table 12 Countries and their biodiversity conservation value 

Region 

Social 

value 

(USD 

per ha) 

Currency 

Per 

capit

a 

GDP 

Adjustment 

Banglades

h GDP per 

capita (in 

USD) 

Currency 

Exchange rate 

(USD to BDT) 

Biod. Cons 

(BDT per 

ha /year) 

Atlantic 

Coast 

Brazil 619 

USD per 

hectares 

10,64

2 0.25 

                                     

2,621  117 

                       

17,905  

Cape 

Floristic 

Province, 

S.Africa 233 

USD per 

hectares 6,138 0.43 

                                     

2,621  117 

                       

11,685  

Peninsular 

Malaysia 206 

USD per 

hectares 

12,57

0 0.21 

                                     

2,621  117 

                         

5,045  

Ivory 

Coast 160 

USD per 

hectares 2,572 1.02 

                                     

2,621  117 

                       

19,149  

Eastern 

Himalayas 137 

USD per 

hectares 2,548 1.03 

                                     

2,621  117 

                       

16,552  

Colombian 

Choco 106 

USD per 

hectares 6,972 0.38 

                                     

2,621  117 

                         

4,681  

Central 

Chile 104 

USD per 

hectares 

                           

16,81

6  0.16 

                                     

2,621  117 

                         

1,904  

Greece 

                               

1,243  

EUR per 

hectares 

21,08

5 

                               

0.12  

                                     

2,621  128 

                       

19,781  

Adjustment is calculated by dividing GDP of Bangladesh and the respective country 

CULTURAL SERVICES 

1. Ecotourism 

Forests provide various recreational and aesthetic services to people who enjoy it in the form of 

ecotourism. This not only helps in conservation and protection of the forests but also serves as a 

source of revenue for the nearby hotel industries, forest department, and fringe communities 
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employed in various ecotourism activities. The total number of tourists visiting MNP is taken as 

1,27,200 based on the average number of tourists observed in the other two areas.   

4.1.3 Ecosystem supply in monetary terms 

The monetary ecosystem asset account provides the monetary value associated with the different 

ecosystem services flow accounts. The monetary value associated with each ecosystem service is 

based on the exchange value of each ecosystem service which will depend on the valuation method 

used and the associated comparison monetary parameter. The data recorded under the monetary 

account will be used to understand: 

• The relative economic significance provided by the ecosystem services under the SNA 

• The monetary changes associated with the changes in physical flow of the ecosystem 

services 

• Compare role of each ecosystem asset 

• Understand the role of ecosystem services in different locations 

PROVISIONING SERVICES 

1. Medicinal Plants 

For preparing the supply table in monetary terms the market price of each medicinal plant extracted 

by the households and vendors were used to arrive at the total monetary value associated with the 

extracted quantity. The results revealed that the total monetary value of the medicinal plants 

extracted by the households living in the FFV of MNP is 511 lakh BDT annually, and the monetary 

value associated with the medicinal plants extraction by the vendors is 3 lakh BDT annually. The 

list of the medicinal plants extracted, and their monetary value is provided in Annexure IV. 

2. Non-Timber Forest Produce (NTFP) 

For preparing the supply table in monetary terms the market price of each NTPF extracted by the 

households and vendors were used to arrive at the total monetary value associated with the 

extracted quantity. The results revealed that the total monetary value of the NTFP extracted by the 

households living in the FFV of MNP is 6,896 lakh BDT annually, and the monetary value associated 

with the medicinal plants extraction by the vendors is 459 lakh tonnes annually. The list of the 

medicinal plants extracted, and their monetary value is provided in Annexure V: 

3. Fodder 

For preparing the supply table in monetary terms the market price of fodder extracted by the 

households and vendors were used to arrive at the total monetary value associated with the 

extracted quantity. The results revealed that the total monetary value of the fodder extracted by the 

households living in the FFV of MNP is 845 lakh BDT annually, and the monetary value associated 

with the medicinal plants extraction by the vendors is 26 lakh BDT annually. The table below shows 

the monetary value of fodder extracted. 
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Table 13 Monetary value of fodder collected by household and vendors 

Fodder Total Cost (in lakh BDT/year)  

Fodder (Households) 845 

Fodder (Vendors) 26 

Total Fodder consumption 871 

 

4. Fuelwood 

For preparing the supply table in monetary terms the market price of fuelwood extracted by the 

households and vendors were used to arrive at the total monetary value associated with the 

extracted quantity. The results revealed that the total monetary value of the fuelwood extracted by 

the households living in the FFV of MNP is 3,017 lakh BDT annually, and the monetary value 

associated with the fuelwood extraction by the vendors is 167 lakh BDT annually. The table below 

shows the monetary value of fuelwood extracted: 

Table 14 Monetary value of fuelwood collected by household and vendors 

Fuelwood Total Cost (in lakh BDT/ year) 

Fuelwood (Households)                         3017  

Fuelwood (Vendors)                           167  

Total Fuelwood Consumption                         3184  

REGULATING SERVICES 

1. Water Purification 

For preparing the supply table in monetary terms the market price/ tariff paid by the households for 

the consumption of water is used to arrive at the total monetary value associated with the quantity 

of water used. The results revealed that the total monetary value of the water consumed by the 

households living in the FFV of MNP is 12,944 lakh BDT annually. 

2. Carbon Sequestration 

For preparing the supply table in monetary terms the value of 9.7 USD per tonne of CO2 equivalent 

is used (Ecosystem marketplace, 2024). The total carbon sequestered by the forests in MNP as 

observed from the InVEST carbon model is multiplied with cost of CO2 equivalent to arrive at the 

total monetary value associated with the carbon sequestration. The results revealed that the total 

monetary value of the carbon sequestration is 38,811 lakh BDT annually. 

3. Soil Conservation 

For preparing the supply table in monetary terms the benefit transfer method is used to arrive at 

the value of soil conservation. The value of soil conservation for Sal Forest is taken as 6,973.75 

INR per hectares per year (Madhu Verma, 2013). To arrive at the monetary value the amount is 

adjusted as per the Gross Domestic Product (GDP) of India and Bangladesh and the currency 

exchange rate from XE currency exchange is used. The results revealed that the total monetary 

value of the soil conservation in MNP is 849 lakh BDT annually. 



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

71 | P a g e   

4. Pollination 

For preparing the supply table in monetary terms the replacement cost method is used to arrive at 

the value of pollination. To arrive at the monetary value the regeneration rate attributed to pollination 

(in percentage), total forest area of MNP (in hectares), and total plantation cost (in BDT per 

hectares) is used. The results revealed that the total monetary value of the pollination in MNP is 

275 lakh BDT annually. 

Description Data Data Source 

Plantation cost (in BDT per ha) 45,000 KPI 

Total forest area (in ha) 3,378 
 

Total plantation cost (in lakh BDT) 1519 
 

Regeneration attributed to pollination (in 
percentage) 

18 KPI 

Pollination (in BDT per year) 275 
 

SUPPORTING SERVICES 

Biodiversity Conservation 

Benefit transfer method is used for estimating the value of biodiversity conservation. The value of 

biodiversity conservation for Forest is taken as 12,088 BDT per hectares per year (CBD, 2001). To 

arrive at the monetary value the amount is adjusted as per the Gross Domestic Product (GDP) of 

all the countries mentioned in the physical supply table for biodiversity conservation and 

Bangladesh and the currency exchange rate from XE currency exchange is used. The results 

revealed that the total monetary value of the biodiversity conservation in MNP is 1,003 lakh BDT 

annually. 

CULTURAL SERVICES 

1. Ecotourism 

For preparing the supply table in monetary terms the individual travel cost method is used to arrive 

at the total monetary value associated with the valuation of ecotourism. As per the tourist survey 

conducted in MNP the total Cost of Ecotourism is 1,712 lakh BDT per annum.  

4.1.4 Total ecosystem service value 

The ecosystem service value of MNP is the sum of all the provisioning, regulating & supporting, 

and cultural services. 

Table 15 Ecosystem service value 

Type of Ecosystem 

Services 

Ecosystem Services Valuation (in lakh 

BDT per year) 

Valuation (in million 

USD per year) 

Provisioning Medicinal Plants                                               
514.71  

                                                  
0.43  
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Non-Timber Forest Produce 

(NTFP) 

                                          
7,356.34  

                                                  
6.16  

Fodder                                           
8,477.08  

                                                  
7.10  

Fuelwood                                           
3,185.25  

                                                  
2.67  

Regulating Water Purification                                           
1,003.18  

                                                  
0.84  

Carbon Sequestration                                         
12,944.21  

                                                
10.84  

Soil Conservation                                               
275.48  

                                                  
0.23  

Pollination                                         
38,811.57  

                                                
32.51  

Supporting Biodiversity Conservation                                               
849.44  

                                                  
0.71  

Cultural Ecotourism                                           
1,712.78  

                                                  
1.43  

TESV                                         
75,130.04 

                                                
62.94 

 

4.1.5 Net Present Value 

The NPV of the MNP is computed using TESV based on the social discount rate of 3% and for a 

period of 50 years. The ecosystem service values based on the formula is as below: 

Table 16 Ecosystem service based on NPV 

Type of Ecosystem 

Services 

Ecosystem Services NPV (in lakh BDT per year) 

Provisioning Medicinal Plants                      13,243.48  

Non-Timber Forest Produce (NTFP)                    1,89,276.85  

Fodder                    2,18,113.24  

Fuelwood                      81,955.67  

Regulating Water Purification 3,33,051.42 

Carbon Sequestration                    9,98,612.48  

Soil Conservation                      21,855.89  

Pollination 7,088.03 

Supporting Biodiversity Conservation 25,811.66 

Cultural Ecotourism 44,069.45 

TESV (Total Ecosystem Service Valuation) 19,33,078.17 
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4.2 Teknaf Wildlife Sanctuary 

The TESV generated by the ecosystem services from the TWS is determined through various 

valuation methods as specified in Chapter 3 is as follows: 

4.2.1 Ecosystem extent in 2023 

Ecosystem extent account is one of the most important aspects for estimating the value of 

ecosystem services. Ecosystem extent account list provides the data pertaining to the different 

types of area present in the TWS. An assessment of ecosystem extent is performed based on the 

digital boundary files of the TWS provided by the Forest Department. The data was analyzed using 

remote sensing to arrive at the respective areas of forest and agriculture/ built up area present in 

the TWS. This area will be used for estimating/ computing the value of ecosystem services. The 

table below provides the ecosystem extent in TWS: 

Table 17 Land classification of Teknaf Wildlife Sanctuary 

Teknaf Wildlife Sanctuary 

Land Classification Area (Ha) 

Forest 9,742.81 

Agriculture/ Built Area 1,646.19 

4.2.2 Ecosystem supply in physical terms 

Forests plays a multi-functional role by providing a vast array of ecosystem services. Forests both 

natural and tree planted across the terrain plays a critical role in maintaining the ecology, 

recreational and aesthetic benefits. The table below shows the different ecosystem services 

observed in the TWS: 

   Table 18 Different ecosystem services in TWS 

Type of Ecosystem Services Ecosystem Services 

Provisioning Medicinal Plants 

Non-Timber Forest Produce (NTFP) 

Fodder 

Fuelwood 

Fish and Other Aquatic Produce 

Timber 

Regulating Water Purification 

Carbon Sequestration 

Soil Conservation 

Pollination 

Supporting Biodiversity Conservation 

Cultural Ecotourism 
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These ecosystem services contribute significantly to the economy of the country and human 

wellbeing either directly or indirectly. The exercise of accounting the ecosystem services supply in 

the physical terms is conducted to record the entire structure of how the ecosystem services over 

the accounting period has changed in physical units. Physical quantification of the ecosystem 

services focusses on measurement of the process, structure, and function of the supply side of the 

service flows (interaction that takes place with the economy). All ecosystem services have their own 

appropriate unit measure for recording the flow for example cubic feet of timber, kg or tonnes of 

fodder, fuelwood, and NTPF, litres of water etc. The different ecosystem services and the flows 

related to each are provided below: 

PROVISIONING SERVICES 

1. Medicinal Plants 

One of the most important services provided by the forests is the provision of the medicinal plants. 

The medicinal plants extracted by the people residing near the FFV of TWS is for either using as a 

medicine by the households or selling it in the market as a raw material for making medicines. The 

medicinal plants are also extracted by the vendors for selling it in the market as a raw material for 

making medicines. The physical quantity of the medicinal plants extracted by the FFV in the TWS 

was identified via a questionnaire-based household and vendor survey. The results revealed that 

the total consumption of the medicinal plants of the households living in the FFV of TWS is 340.00 

tonnes annually, and the medicinal extraction by the vendors is 37.59 tonnes annually. The list of 

all the medicinal plants extracted and their extraction quantity is provided in Annexure VI. 

2. Non-Timer Forest Produce (NTFP) 

The physical quantity of NTFP extracted by the FFV in TWS was identified via a questionnaire-

based household and vendor survey. The results revealed that the total consumption of the NTFP 

of the households living in the FFV of TWS is 773 tonnes annually, and the NTFP consumption by 

the vendors is 617 tonnes annually. The list of the NTFP extracted, and their consumption quantity 

is provided in Annexure VII. 

3. Fodder 

The people/communities residing in the FFV depend on the forests for fodder for their livelihood. 

They extract fodder form the forests for either feeding their livestock or selling the fodder on the 

market. A questionnaire-based survey was conducted in the FFV of TWS to understand the fodder 

consumption pattern of the different people. The questionnaire included households and vendors 

that are extracting fodder form the forests of TWS. The results revealed that the total consumption 

of the fodder of the households living in the FFV of TWS is 30,223 tonnes annually, and the fodder 

consumption by the vendors is 805.66 tonnes annually. 

Table 19 Total consumption of fodder per year 

Fodder Total Consumption (in tonnes/year) 

Fodder (Households) 30,223  

Fodder (Vendors) 805 

Total Fodder consumption 31,028 
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4. Fuelwood 

Fuelwood is considered as the major resources that is being extracted by the rural population all 

around the world. Fuelwood in Bangladesh is used for cooking, heating space, and other household 

purposes. The fuelwood is also extracted by the local vendors either for cooking in their shops or 

selling them in the market. The extraction quantity of the fuelwood from the TWS is quantified based 

on a questionnaire-based survey conducted among the households and the local vendors. The 

results revealed that the total fuelwood extracted by the households living in the FFV of TWS is 

99,198 tonnes annually. 

5. Fish and Other Aquatic Produce 

Households present in the FFV of TWS extracted fish and other aquatic produce for their livelihood. 

Fish and Other aquatic Produce in TWS are used for self-consumption and selling in the market for 

economic returns. The fish and other aquatic produce are also extracted by the local vendors for 

selling them in the market. The extraction quantity of the fish and other aquatic produce from the 

TWS has been quantified based on a questionnaire-based survey conducted among the 

households and the local vendors. The results revealed that the total fish and other aquatic produce 

extracted by the households living in the FFV of TWS is 217 tonnes annually, and the total fish and 

other aquatic produce extracted by the vendors present nearby TWS is 14 tonnes annually. The 

details of aquatic produce extracted is provided in Annexure VIII. 

6. Timber 

Timber plantation is being done in the TWS as a part of plantation activity where the trees are 

harvested and replanted at a period of 10 years. The timber is then sold in the market to add 

revenue to the forest department for conducting various forest protection and conservation 

activities. For understanding the amount of timber extracted from the TWS a KPI was conducted 

with the forest department officials of TWS. It was revealed in the KPI that the species planted in 

the TWS for timber is Acacia auriculiformis and approximately 5000 cubic feet is being extracted 

from the plantation after 10 years. 

REGULATING SERVICES 

1. Water Purification 

Water is a necessity of the population around the world. Forests plays a vital role in recharging 

groundwater, and thereby providing a source of water availability. The economic value of 

hydrological service or more specifically the economic value to water purification provided by the 

forests has been estimated based on the simple market price method. The questionnaire-based 

survey was conducted in the FFV of TWS to understand their requirement of the water. The survey 

examined the community's reliance on water resources, querying respondents about their water 

consumption patterns and sources. It emerged that households draw water from various sources 

including deep wells, tube wells, and pumps. This water serves multiple purposes within the 

community, encompassing drinking, and other household activities. 

 



Final Report: Consultancy Services for Valuation of Ecosystem Services (Wealth Accounting) and 
Assessment of Payment for Ecosystem Services 

76 | P a g e   

Table 20: The water consumption by households in TWS 

Water Total Consumption (in lakh litres/year) 

Drinking water 2,564 

Other household purposes 9,107 

Total Water consumption 11,672 

The valuation of water used for agriculture purpose is done based on the area of under agriculture 

land in TWS i.e., 2,560.73 hectares (extracted from Earthmap2). 

2. Carbon Sequestration 

The result from the carbon stock assessment is as below: 

Table 21 Carbon pool and its carbon stock per hectare 

S.No. Carbon Pool Carbon Stock (tC/ha) 

1 Above Ground Biomass (AGB) 49.48 

2 Below Ground Biomass (BGB) 13.36 

3 Above Ground Non-Woody Biomass (AGB_NW) 1.20 

4 Deadwood (DW) 0.12 

5 Litter (LL) 1.54 

6 Soil Organic Carbon (SOC) 213.43 

3. Soil Conservation 

One of the most important ecosystem services provided by the forests is soil conservation by 

maintaining the fertility of soil, preventing soil erosion, and avoiding nutrient loss such as nitrogen, 

phosphorus, and potassium. Various literatures were referred to understand the soil conservation 

valuation. A study by Madhu Verma, 2013, “Revision of rates of NPV applicable for different 

class/category of forests” is used for benefit transfer. The study assesses the soil conservation 

values of different types of forests. Recognizing the importance of forests by their ability to prevent 

soil erosion. As the TWS has “Hill Forest”, thus the soil conservation value of Hill Forest has been 

used from the study which equals to 7,319.50 INR per hectares per year. 

Description Data Data Source 

Total area of Modhupur (in ha)  11,389  from shapefile 

Sal Forest soil conservation value (in INR/ha/year)  7,319.50  Madhu verma, FSI 

India Per capita GDP (in USD)  2,500.36  International Monetary Fund, 2024 

Bangladesh Per capita GDP (in USD)  2,621.29  
 

Adjustment  1.05  
 

Currency exchange (INR to BDT) 1.4 XE currency exchange 

Soil Conservation (BDT/ha/year)  10,742.91  
 

 
2 https://openforis.org/solutions/earth-map/ 
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4. Pollination 

Forests regenerate at a certain rate based on the type of forest. The study considers that the 

regeneration of the forests can be attributed to two components: (i) natural process such as water 

flow, wind etc. and; (ii) regeneration attributed to pollination and seed dispersal by insects, birds, 

and other animals. The replacement cost method was used to estimate the valuation of pollination 

based on regeneration rate of forest due to pollination and the per hectares cost associated with 

artificially planting the trees to replace pollination. For understanding the regeneration rate of the 

forest due to pollination a KPI was conducted with the forest department officials of TWS. The 

selection of the personnel for the KPI was based on the assumption that the local officers present 

in the area and who have been working in the area for a long time would understand the situation 

of the forest better than any external literature and rates quoted by the other personnel. It was 

revealed in the KPI that regeneration rate attributed to pollination in TWS is 18%. Furthermore, 

during the KPI, the respondents were also asked about the per hectare plantation cost incurred by 

the forest department which is 45,000 BDT per hectare. 

SUPPORTING SERVICES 

Biodiversity Conservation 

With the increasing species extinction rates across the globe, forests play a vital role in providing a 

natural habitat for a variety of flora and fauna. The importance of forests in conserving these species 

that may have an associate indirect future value has been increasingly recognized. A study by 

Convention on Biological Diversity (CBD) “the value of forest ecosystems” is used for benefit 

transfer. The study assesses the value of biodiversity conservation of different countries to provide 

the average value of the biodiversity conservation by the forest in TWS which is 12,088 BDT per 

ha per annum (Refer to table 12). 

CULTURAL SERVICES 

1. Ecotourism 

Forests provide various recreational and aesthetic services to people who enjoy it in the form of 

ecotourism. This not only helps in conservation and protection of the forests but also serves as a 

source of revenue for the nearby hotel industries, forest department, and fringe communities 

employed in various ecotourism activities. As per the KPI conducted with the forest department the 

annual number of tourists visiting TWS are 5000. The individual travel cost method is used to 

estimate the value of ecotourism by conducting a questionnaire-based survey among the tourists 

visiting the TWS.  

4.2.3 Ecosystem supply in monetary terms 

The monetary ecosystem asset account provides the monetary value associated with the different 

ecosystem services flow accounts. The monetary value associated with each ecosystem service is 

based on the exchange value of each ecosystem service which will depend on the valuation method 

used and the associated comparison monetary parameter. The data recorded under the monetary 

account will be used to understand: 

• The relative economic significance provided by the ecosystem services under the SNA 
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• The monetary changes associated with the changes in physical flow of the ecosystem 

services 

• Compare role of each ecosystem asset 

• Understand the role of ecosystem services in different locations 

PROVISIONING SERVICES 

1. Medicinal Plants 

For preparing the supply table in monetary terms the market price of each medicinal plant extracted 

by the households and vendors were used to arrive at the total monetary value associated with the 

extracted quantity. The results revealed that the total monetary value of the medicinal plants 

extracted by the households living in the FFV of TWS is 322 lakh BDT annually, and the monetary 

value associated with the medicinal plants extraction by the vendors is 18 lakh BDT annually. The 

list of all the medicinal plants extracted and their monetary value is provided in the Annexure IX.  

2. Non-Timber Forest Produce (NTFP) 

For preparing the supply table in monetary terms the market price of each NTPF extracted by the 

households and vendors were used to arrive at the total monetary value associated with the 

extracted quantity. The results revealed that the total monetary value of the NTFP extracted by the 

households living in the FFV of TWS is 944 lakh BDT annually, and the monetary value associated 

with the NTFP extraction by the vendors is 320 lakh BDT annually. The list of all the NTFP extracted 

and their monetary value is provided in Annexure X. 

3. Fodder 

For preparing the supply table in monetary terms the market price of fodder extracted by the 

households and vendors were used to arrive at the total monetary value associated with the 

extracted quantity. The results revealed that the total monetary value of the fodder extracted by the 

households living in the FFV of TWS is 9,805 lakh BDT annually, and the monetary value associated 

with the medicinal plants extraction by the vendors is 120 lakh BDT annually. The table below shows 

the monetary value of fodder: 

Table 22 Total fodder consumption 

Fodder Total Cost (in lakh BDT/year) 

Fodder (Households)                         9,805  

Fodder (Vendors)                                 120  

Total Fodder consumption                         9,925  

4. Fuelwood 

For preparing the supply table in monetary terms the market price of fuelwood extracted by the 

households and vendors were used to arrive at the total monetary value associated with the 

extracted quantity. The results revealed that the total monetary value of the fuelwood extracted by 

the households living in the FFV of TWS is 9,528 lakh BDT annually. 

5. Fish and Other Aquatic Produce 
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For preparing the supply table in monetary terms the market price of Fish and Other aquatic produce 

extracted by the households and vendors were used to arrive at the total monetary value associated 

with the extracted quantity. The results revealed that the total monetary value of the fish and other 

produce extracted by the households living in the FFV of TWS is 727 lakh BDT annually, and the 

monetary value associated with the fish and other produce extraction by the vendors is 72 lakh BDT 

annually (Annexure XI). 

6. Timber 

For preparing the supply table in monetary terms the market price at which the timber is sold by the 

forest department is used to arrive at the total monetary value associated with the quantity of timber. 

A KPI was conducted with the officials from the forest department to understand the quantity and 

the price at which the timber is sold. The results revealed that the total monetary value of the timber 

in TWS is 5 lakh BDT annually. 

Description  Data 

Extraction (in cubic ft.) 5,000  

Extraction (in cubic metres) 142  

Price (in BDT per cubic ft.) 1,000  

Price (in BDT per cubic meter) 35,714  

Plantation area (in ha) 55  

Harvesting Period (in years) 10  

Species Acacia auriculiformis 

Wood density (in t per m3) 0.7 

Biomass (in t) 99.11 

Biomass (in t per ha) 1.80 

Price per stiff tree 650 

Girth in 10 years in ft 3 

Timber (in BDT per year) 5,00,000  

 

REGULATING SERVICES 

1. Water Purification 

For preparing the supply table in monetary terms the market price/ tariff paid by the households for 

the consumption of water is used to arrive at the total monetary value associated with the quantity 

of water used in TWS (Values based on socio-economic survey). The results revealed that the total 

monetary value of the water consumed by the households living in the FFV of TWS is 19,238 lakh 

BDT annually. 

2. Carbon Sequestration 

For preparing the supply table in monetary terms the value of 9.7 USD per tonne of CO2 equivalent 

is used (Ecosystem marketplace, 2024). The total carbon sequestered by the forests in TWS as 

observed from the InVEST carbon model is multiplied with cost of CO2 equivalent to arrive at the 
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total monetary value associated with the carbon sequestration. The results revealed that the total 

monetary value of the carbon sequestration in TWS is 1,04,466 lakh BDT annually. 

3. Soil Conservation 

For preparing the supply table in monetary terms the benefit transfer method is used to arrive at 

the value of soil conservation. The value of soil conservation for Hill Forest is taken as 7,319.50 

INR per hectares per year (Madhu Verma, 2013). To arrive at the monetary value the amount is 

adjusted as per the Gross Domestic Product (GDP) of India and Bangladesh and the currency 

exchange rate from XE currency exchange is used. The results revealed that the total monetary 

value of the soil conservation in TWS is 1,223 lakh BDT annually. 

4. Pollination 

For preparing the supply table in monetary terms the replacement cost method is used to arrive at 

the value of pollination. To arrive at the monetary value the regeneration rate attributed to pollination 

(in percentage), total forest area of TWS (in hectares), and total plantation cost (in BDT per 

hectares) is used. The results revealed that the total monetary value of the pollination in TWS is 

794 lakh BDT annually. 

Description  Data Data source 

Plantation cost (in BDT per ha) 45,000  KPI 

Total forest area (in ha) 9,743  Shapefiles 

Total plantation cost (in lakh BDT) 4,384  

Regeneration attributed to pollination (in percentage) 18 KPI 

Pollination (in BDT per year) 794  

 

SUPPORTING SERVICES 

Biodiversity Conservation 

For preparing the supply table in monetary terms the benefit transfer method is used to arrive at 

the value of biodiversity conservation. The value of biodiversity conservation for Forest is taken as 

12,088 BDT per hectares per year (CBD, 2001). To arrive at the monetary value the amount is 

adjusted as per the Gross Domestic Product (GDP) of all the countries mentioned in the physical 

supply table for biodiversity conservation and Bangladesh and the currency exchange rate from XE 

currency exchange is used. The results revealed that the total monetary value of the biodiversity 

conservation in TWS is 1,376 lakh BDT annually. 

CULTURAL SERVICES 

1. Ecotourism 

For preparing the supply table in monetary terms the individual travel cost method is used to arrive 

at the total monetary value associated with the valuation of ecotourism. As per the tourist survey 

conducted in TWS the Ecotourism cost is 60 lakh BDT per annum. 
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4.2.4 Total ecosystem service value 

The total ecosystem service value of TWS is the sum of all the services namely provisioning, 

regulating & supporting, and cultural services. 

 Table 23 Ecosystem services and its valuation per year 

Type of Ecosystem 

Services 

Ecosystem Services Valuation (in lakh 

BDT per year) 

Valuation (in million 

USD per year) 

Provisioning Medicinal Plants  341.13                                                    
0.29  

Non-Timber Forest 

Produce (NTFP) 

 1265.40                                                    
1.06  

Fodder  9,926.72                                                   
8.32  

Fuelwood  9,528.87                                                    
7.98  

Fish and Other Aquatic 

Produce 

 799.83                                                    
0.67  

Timber  5.00                                                    
0.00  

Regulating Water Purification 
19,238.78 

                                                  
1.15  

Carbon Sequestration  1,04,466.53                                                  
16.12  

Soil Conservation  1,223.51                                                    
0.67  

Pollination  794.65                                                  
87.51  

Supporting Biodiversity Conservation  1,376.70                                                    
1.02  

Cultural Ecotourism  60.02                                                    
0.05  

TESV 14,90,27,18,026                                               
124.84 

4.2.5 Net Present Value (NPV) 

The NPV of the TWS is computed using TESV based on the social discount rate of 3% and for a 

period of 50 years. The ecosystem service values based on the formula is as below: 

Table 24 Ecosystem services and its NPV per year 

Type of Ecosystem Services Ecosystem Services NPV (in lakhs BDT per 

year) 

Provisioning Medicinal Plants  8,777 

Non-Timber Forest Produce (NTFP)  32,558 
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Fodder  2,55,412 

Fuelwood  2,45,175 

Fish and Other Aquatic Produce  20,579 

Timber  128 

Regulating Water Purification  4,95,009 

Carbon Sequestration  26,87,899 

Soil Conservation  31,480 

Pollination  20,446 

Supporting Biodiversity Conservation  35,422 

Cultural Ecotourism  1,544 

TESV (Total Ecosystem Service Valuation) 38,34,434 

 

4.3 Ramgarh Sitakunda Reserved Forests 

The TESV generated by the ecosystem services from the TWS is determined through various 

valuation methods as specified in Chapter 3 is as follows: 

4.3.1 Ecosystem extent in 2023 

Ecosystem extent account is one of the most important aspects for estimating the value of 

ecosystem services. Ecosystem extent account list provides the data pertaining to the different 

types of area present in the RSRF. An assessment of ecosystem extent was performed based on 

the digital boundary files of the RSRF provided by the Forest Department. The data was analyzed 

using remote sensing to arrive at the respective areas of forest, agriculture/ built up area, 

settlement, and waterbody present in the RSRF. This area will be used for estimating/ computing 

the value of ecosystem services. The table below provides the ecosystem extent in RSRF: 

Table 25 Land classification of Ramgarh Sitakunda Reserved Forests 

Ramgarh Sitakunda Reserved Forests 

Land Classification Area (Ha) 

Forest 33,807.35 

Agriculture/ Built Area 2,669.03 

Settlement 5,909.79 

Waterbody 315.90 

4.3.2 Ecosystem supply in physical terms 

Forests plays a multi-functional role by providing a vast array of ecosystem services. Forests both 

natural and tree planted across the terrain plays a critical role in maintaining the ecology, 
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recreational and aesthetic benefits. The table below shows the different ecosystem services 

observed in the RSRF: 

Table 26 Types of ecosystem services 

Type of Ecosystem Services Ecosystem Services 

Provisioning Medicinal Plants 

Non-Timber Forest Produce (NTFP) 

Fodder 

Fuelwood 

Fish and Other Aquatic Produce 

Timber 

Regulating Water Purification 

Carbon Sequestration 

Soil Conservation 

Pollination 

Supporting Biodiversity Conservation 

Cultural Ecotourism 

These ecosystem services contribute significantly to the economy of the country and human 

wellbeing either directly or indirectly. The exercise of accounting the ecosystem services supply in 

the physical terms is conducted to record the entire structure of how the ecosystem services over 

the accounting period has changed in physical units. Physical quantification of the ecosystem 

services focusses on measurement of the process, structure, and function of the supply side of the 

service flows (interaction that takes place with the economy). All ecosystem services have their own 

appropriate unit measure for recording the flow for example cubic feet of timber, kg or tonnes of 

fodder, fuelwood, and NTPF, litres of water etc. The different ecosystem services and the flows 

related to each are provided below: 

PROVISIONING SERVICES 

1. Medicinal Plants 

One of the most important services provided by the forests is the provision of the medicinal plants. 

The medicinal plants extracted by the people residing near the FFV of RSRF is for either using as 

a medicine by the households or selling it in the market as a raw material for making medicines. 

The physical quantity of the medicinal plants extracted by the FFV in the RSRF was identified via 

a questionnaire-based household and FGDs. The results revealed that the total consumption of the 

medicinal plants of the households living in the FFV of RSRF is 405 tonnes annually (Annexure XII) 

2. Non-Timer Forest Produce (NTFP) 

The importance of NTFP for the people residing near the FFV of RSRF cannot be understated. The 

NTFP plays a vital role in livelihood of the communities by not only providing them with the food for 

their own consumption but also as a market mechanism for driving a part of their economic activity. 

The physical quantity of NTFP extracted by the FFV in RSRF was identified via a questionnaire-
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based household and vendor survey. The results revealed that the total consumption of the NTFP 

of the households living in the FFV of RSRF is 1,612 tonnes annually, and the NTFP consumption 

by the vendors is 4,274 tonnes annually (Annexure XIII). 

3. Fodder 

The people/communities residing in the FFV depend on the forests for fodder for their livelihood. 

They extract fodder form the forests for either feeding their livestock or selling the fodder on the 

market. A questionnaire-based survey was conducted in the FFV of RSRF to understand the fodder 

consumption pattern of the different people. The questionnaire included households and vendors 

that are extracting fodder form the forests of RSRF. The results revealed that the total consumption 

of the fodder of the households living in the FFV of RSRF is 7,21,713 tonnes annually. 

4. Fuelwood 

Fuelwood is considered as the major resources that is being extracted by the rural population all 

around the world. Fuelwood in Bangladesh is used for cooking, heating space, and other household 

purposes. The fuelwood is also extracted by the local vendors either for cooking in their shops or 

selling them in the market. The extraction quantity of the fuelwood from the RSRF is quantified 

based on a questionnaire-based survey conducted among the households and the local vendors. 

The results revealed that the total fuelwood extracted by the households living in the FFV of RSRF 

is 6,92,109 tonnes annually, and the total fuelwood extracted by the vendors living in the FFV of 

RSRF is 1,751 tonnes annually 

Table 27 Total fuelwood consumption 

Fuelwood Total Consumption (in tonnes/year) 

Fuelwood (Households) 6,92,109 

Fuelwood (Vendor) 1,751 

Total Fuelwood Consumption 6,93,860 

5. Fish and Other Aquatic Produce 

Households present in the FFV of RSRF extracted fish and other aquatic produce for their 

livelihood. Fish and Other aquatic Produce in RSRF are used for self-consumption and selling in 

the market for economic returns. The fish and other aquatic produce are also extracted by the local 

vendors for selling them in the market. The extraction quantity of the fish and other aquatic produce 

from the RSRF is quantified based on a questionnaire-based survey conducted among the 

households and the local vendors. The results revealed that the total fish and other aquatic produce 

extracted by the households living in the FFV of RSRF is 197 tonnes annually. 

Table 28 Total consumption of fish and other aquatic produce 

Aquatic Produce Total Consumption (in tonnes/year) 

Fish                   172  

Shrimp                     25  

Fish and Other Aquatic Produce (by households)                   197  

Fish and Other Aquatic Produce (in BDT per year)                   197  
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REGULATING SERVICES 

1. Water Purification 

Water is a necessity of the population around the world. Forests plays a vital role in recharging 

groundwater, and thereby providing a source of water availability. The economic value of 

hydrological service or more specifically the economic value to water purification provided by the 

forests has been estimated based on the benefit transfer method. The average drinking water and 

water for household consumption from MNP and TWS are used to estimate the water purification 

costs. Thus, the drinking water cost in RSRF is 6,692 BDT per hectares per year and the water 

consumption for other household purpose in RSRF is 26,087 BDT per hectares per year. The 

valuation of water used for agriculture purpose is done based on the area of under agriculture land 

in TWS i.e., 2,695.32 hectares (extracted from Earthmap3). 

2. Carbon Sequestration 

The result from the field assessment is as below: 

Table 29 Carbon pool and its stock per hectare 

S.No. Carbon Pool Carbon Stock (tC/ha) 

1 Above Ground Biomass (AGB) 84.08 

2 Below Ground Biomass (BGB) 22.70 

3 Above Ground Non-Woody Biomass (AGB_NW) 0.000001 

4 Deadwood (DW) 0.00003 

5 Litter (LL) 0.52 

6 Soil Organic Carbon (SOC) 216.86 

3. Soil Conservation 

One of the most important ecosystem services provided by the forests is soil conservation by 

maintaining the fertility of soil, preventing soil erosion, and avoiding nutrient loss such as nitrogen, 

phosphorus, and potassium. Various literatures were referred to understand the soil conservation 

valuation. A study by Madhu Verma, 2013, “Revision of rates of NPV applicable for different 

class/category of forests” is used for benefit transfer. The study assesses the soil conservation 

values of different types of forests. Recognizing the importance of forests by their ability to prevent 

soil erosion. As the RSRF has “Hill Forest”, thus the soil conservation value of Hill Forest has been 

used from the study which equals to 7,319.50 INR per hectares per year. 

Description Data Data Source 

Total area of Modhupur (in ha)  42,702  from shapefile 

Sal Forest soil conservation value (in INR/ha/year)  7,319.50  Madhu verma, FSI 

India Per capita GDP (in USD)  2,500.36  International Monetary Fund, 2024 

Bangladesh Per capita GDP (in USD)  2,621.29  
 

Adjustment  1.05  
 

 
3 https://openforis.org/solutions/earth-map/ 
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Currency exchange (INR to BDT) 1.4 XE currency exchange 

Soil Conservation (BDT/ha/year)  10,742.91  
 

4. Pollination 

Forests regenerate at a certain rate based on the type of forest. The study considers that the 

regeneration of the forests can be attributed to two components natural process such as water flow, 

wind etc. and regeneration attributed to pollination and seed dispersal by insects, birds, and other 

animals. The replacement cost method was used to estimate the valuation of pollination based on 

regeneration rate of forest due to pollination and the per hectares cost associated with artificially 

planting the trees to replace pollination. For understanding the regeneration rate of the forest due 

to pollination a KPI was conducted with the forest department officials of RSRF. The selection of 

the personnel for the KPI was based on the assumption that the local officers present in the area 

and who have been working in the area for a long time would understand the situation of the forest 

better than any external literature and rates quoted by the other personnel. It was revealed in the 

KPI that regeneration rate attributed to pollination in RSRF is 18%. Furthermore, during the KPI, 

the respondents were also asked about the per hectare plantation cost incurred by the forest 

department which is 45,000 BDT per hectare. 

Description Data Data Source 

Plantation cost (in BDT per ha) 45,000  KPI  

Total forest area (in ha) 2,000  Shapefiles  

Total plantation cost (in BDT) 9,00,00,000  
Regeneration attributed to pollination (in percentage) 18  KPI  

Pollination (in BDT per year) 

                             

1,63,12,500   

 

SUPPORTING SERVICES 

Biodiversity Conservation 

With the increasing species extinction rates across the globe, forests play a vital role in providing a 

natural habitat for a variety of flora and fauna. The importance of forests in conserving these species 

that may have an associate indirect future value has been increasingly recognized. A study by 

Convention on Biological Diversity (CBD) “the value of forest ecosystems” is used for benefit 

transfer. The study assesses the value of biodiversity conservation of different countries to provide 

the average value of the biodiversity conservation by the forest in RSRF which is 12,088 BDT per 

ha per annum (Refer to Table 12). 

CULTURAL SERVICES 

1. Ecotourism 

Forests provide various recreational and aesthetic services to people who enjoy it in the form of 

ecotourism. This not only helps in conservation and protection of the forests but also serves as a 

source of revenue for the nearby hotel industries, forest department, and fringe communities 

employed in various ecotourism activities. As per the KPI conducted in RSRF the number of tourists 

visiting per annum is 2,19,472.   
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4.3.3 Ecosystem supply in monetary terms 

The monetary ecosystem asset account provides the monetary value associated with the different 

ecosystem services flow accounts. The monetary value associated with each ecosystem service is 

based on the exchange value of each ecosystem service which will depend on the valuation method 

used and the associated comparison monetary parameter. The data recorded under the monetary 

account will be used to understand: 

• The relative economic significance provided by the ecosystem services under the SNA 

• The monetary changes associated with the changes in physical flow of the ecosystem services 

• Compare role of each ecosystem asset 

• Understand the role of ecosystem services in different locations 

PROVISIONING SERVICES 

1. Medicinal Plants 

For preparing the supply table in monetary terms the market price of each medicinal plant extracted 

by the households and vendors were used to arrive at the total monetary value associated with the 

extracted quantity. The results revealed that the total monetary value of the medicinal plants 

extracted by the households living in the FFV of RSRF is 316 lakh BDT annually (Annexure XIV). 

2. Non-Timber Forest Produce (NTFP) 

For preparing the supply table in monetary terms the market price of each NTPF extracted by the 

households and vendors were used to arrive at the total monetary value associated with the 

extracted quantity. The results revealed that the total monetary value of the NTFP extracted by the 

households living in the FFV of RSRF is 3,295 lakh BDT annually, and the monetary value 

associated with the NTFP extraction by the vendors is 488 lakh BDT annually (Annexure XV). 

3. Fodder 

For preparing the supply table in monetary terms the market price of fodder extracted by the 

households and vendors were used to arrive at the total monetary value associated with the 

extracted quantity. The results revealed that the total monetary value of the fodder extracted by the 

households living in the FFV of RSRF is 1,58,805 lakh BDT annually. 

4. Fuelwood 

For preparing the supply table in monetary terms the market price of fuelwood extracted by the 

households and vendors were used to arrive at the total monetary value associated with the 

extracted quantity. The results revealed that the total monetary value of the fuelwood extracted by 

the households living in the FFV of RSRF is 42,187 lakh BDT annually, and fuelwood extracted by 

the vendors living in the FFV of RSRF is 65 lakh BDT annually. 

5. Fish and Other Aquatic Produce 

For preparing the supply table in monetary terms the market price of Fish and Other aquatic produce 

extracted by the households and vendors were used to arrive at the total monetary value associated 

with the extracted quantity. The results revealed that the total monetary value of the fish and other 
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produce extracted by the households living in the FFV of RSRF is 408 lakh BDT annually (Annexure 

XVI). 

REGULATING SERVICES 

1. Water Purification 

For preparing the supply table in monetary terms the benefit transfer is applied from the MNP and 

TWS for estimating the valuation of drinking water and other household purposes. For estimating 

the value of agriculture Earthmap is used for estimating agriculture area in RSRF and valuation is 

taken form “water management in Bangladesh Agriculture”. The valuation is as below: 

Description Data  Data Source 

Drinking Water Cost in Modhupur (in BDT/ ha/ year) 3,525  Benefit Transfer 

Drinking Water Cost in Teknaf (in BDT/ ha/ year) 9,859  Benefit Transfer 

Other household purpose Cost Modhupur (in BDT/year) 24,334  Benefit Transfer 

Other household purpose Cost Teknaf (in BDT/year) 27,839  Benefit Transfer 

Average Drinking Water Cost in RSRF (in BDT/ ha/ year) 6,692    

Average Other household purpose Cost RSRF (in 
BDT/year) 26,087    

Total Area (in ha) 33,807   
Water for drinking and other household purpose (in 
lakh BDT per year) 11,081.54   

   

Area under agriculture near RSRF (in ha) 2695.32 Earthmap 

Bangladesh annual irrigation requirement (in lakh litres) 19,00,00,000  Lit 

Bangladesh Agriculture area (in ha) 95,00,000  Lit 

Bangladesh annual irrigation (in litres/ha) 20,00,000   

Agriculture water cost (in lakh BDT per year) 818.30  

   

Water purification (in lakh BDT per year) 11,899.84   

2. Carbon Sequestration 

For preparing the supply table in monetary terms the value of 9.7 USD per tonne of CO2 equivalent 

is used (Ecosystem marketplace, 2024). The total carbon sequestered by the forests in RSRF as 

observed from the InVEST carbon model is multiplied with cost of CO2 equivalent to arrive at the 

total monetary value associated with the carbon sequestration. The results revealed that the total 

monetary value of the carbon sequestration in RSRF is 4,35,122 lakh BDT annually. 

3. Soil Conservation 

For preparing the supply table in monetary terms the benefit transfer method is used to arrive at 

the value of soil conservation. The value of soil conservation for Hill Forest is taken as 7,319.50 

INR per hectares per year (Madhu Verma, 2013). To arrive at the monetary value the amount is 

adjusted as per the Gross Domestic Product (GDP) of India and Bangladesh and the currency 

exchange rate from XE currency exchange is used. The results revealed that the total monetary 

value of the soil conservation in RSRF is 4,587 lakh BDT annually. 
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4. Pollination 

For preparing the supply table in monetary terms the replacement cost method is used to arrive at 

the value of pollination. To arrive at the monetary value the regeneration rate attributed to pollination 

(in percentage), total forest area of RSRF (in hectares), and total plantation cost (in BDT per 

hectares) is used. The results revealed that the total monetary value of the pollination in RSRF is 

163 lakh BDT annually. 

 

SUPPORTING SERVICES 

Biodiversity Conservation 

For preparing the supply table in monetary terms the benefit transfer method is used to arrive at 

the value of biodiversity conservation. The value of biodiversity conservation for Forest is taken as 

12,088 BDT per hectares per year (CBD, 2001). To arrive at the monetary value the amount is 

adjusted as per the Gross Domestic Product (GDP) of all the countries mentioned in the physical 

supply table for biodiversity conservation and Bangladesh and the currency exchange rate from XE 

currency exchange is used. The results revealed that the total monetary value of the biodiversity 

conservation in RSRF is 5,161 lakh BDT annually. 

CULTURAL SERVICES 

1. Ecotourism 

For preparing the supply table in monetary terms the individual travel cost method is used to arrive 

at the total monetary value associated with the valuation of ecotourism. As per the tourist survey 

conducted in RSRF the Ecotourism cost is 8,462 lakh BDT per annum. 

4.3.4 Total ecosystem service value 

The total ecosystem service value of RSRF is the sum of all the services namely provisioning, 

regulating & supporting, and cultural services. 

  Table 30 Ecosystem services and its valuation 

Type of Ecosystem 

Services 

Ecosystem Services Valuation (in lakh 

BDT per year) 

Valuation (in million 

USD per year) 

Provisioning Medicinal Plants  316                                                   
0.27  

Non-Timber Forest 

Produce (NTFP) 

 33,629                                                
28.17  

Fodder  1,58,805                                                   
0.34  

Fuelwood  42,253                                              
133.04  

Fish and Other Aquatic 

Produce 

 408                                                
35.40  
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Regulating Water Purification  11,899                                                   
4.32  

Carbon Sequestration  4,35,122                                                   
9.97  

Soil Conservation  4,587                                                   
0.14  

Pollination  163                                              
364.52  

Supporting Biodiversity Conservation  5,161                                                   
3.84  

Cultural Ecotourism  8,462                                                   
7.09  

TESV 7,00,811                                              
587.09 

 

4.3.5 Net Present Value (NPV) 

The NPV of the RSRF is computed using TESV based on the social discount rate of 3% and for a 

period of 50 years. The ecosystem service values based on the formula is as below: 

 Table 31 Ecosystem services and its NPV 

Type of Ecosystem Services Ecosystem Services NPV (in lakh BDT per year) 

Provisioning Medicinal Plants  8,151.92  

Non-Timber Forest Produce (NTFP)  8,65,288.67  

Fodder  40,86,022.21  

Fuelwood  10,87,166.34  

Fish and Other Aquatic Produce  10,504.49  

Regulating Water Purification  3,06,180.11  

Carbon Sequestration  1,11,95,609.05  

Soil Conservation  1,18,033.69  

Pollination  4,197.17  

Supporting Biodiversity Conservation  1,32,812.60  

Cultural Ecotourism  2,17,741.79  

TESV (Total Ecosystem Service Valuation) 1,80,31,708 
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5 System of Natural Capital Accounting 

The System of National Accounts (SNA) developed by the United Nations and followed by almost 

all the countries in the world is undoubtedly a most important macro-economic tool for economic 

analysis and policy design. There are largely two approaches to estimation of national income viz. 

the income approach and the production or output approach.  

The most common approach adopted towards estimation of national income accounts is the income 

approach using the concept of gross value addition (GVA). GVA is the value that producers have 

added to the goods and services in a given period of time (or accounting year) before they are 

made available for final consumption. In other words, it is the sum total of all the value additions to 

a product or service along the production consumption value chain. 

GDP is used for analysing the level of economic activity, its variations, the size of savings and 

investments, the income a society can consume during a period of time, factor productivity, 

industrial structure, comparative performance etc., in a country.  

Despite carrying several merits, the measure has often been criticised for its inability to capture 

welfare or even sustainable income. This arises because of the errors of omission made in the 

accounting procedure in relation to the environmental aspects of economic activities. Key issues 

include (i) focus of maintenance of capital (or depreciation of capital) is confined to only man-made 

capital and no depreciation allowance is made for the deterioration of environmental capital (ii) 

limited attention on the contribution of the environment to economic valuation (iii) limited attention 

to the economic activities on the environment and natural capital. Further, it may happen that 

expenditures incurred for the restoration of environmental resources are included in GDP which 

leads to overstating it. 

To address the above issues, the natural resource accounting has emerged as a promising 

approach that capture the value of natural resource depletion and environment degradation arising 

from various economic activities. It has emerged to capture the intimate interplay between the 

various components of the natural environment and the economic progress of a country. 

Although the concept of NCA has been there for more than 30 years the major step forward for 

conceptualizing and adoption of such approach is provided by UN Statistical Commission of the 

System for Environmental and Economic Accounts (SEEA) in 2012. This framework provides an 

internationally agreed method for accounting natural resources in the GDP of the country. Just as 

a company keeps record of their assets and liabilities in their balance sheet, the same concept is 

used for NCA that maintains natural capital and other capitals as assets of the country.  

5.1 Income Adjustment Based on SEEA Framework 

According to the System of Environmental Economic Accounting (SEEA), the approach to NRA is 

broadly classified in two aspects (i) physical accounting approach and (ii) monetary approach.  

The physical accounts measure the natural resources in physical units and provide material and 

energy flows between sectors and within the sector. The main purpose of preparing natural resource 

accounts in terms of physical units is to provide an integrated Information system in which the whole 
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resource process ranging from extraction to end use disposal could be shown. These accounts are 

also monetized wherever possible, so as to integrate it with the income accounts. 

The objectives of the physical accounts are (i) to prepare a balance sheet giving a profile of the 

stocks of resources available at a given point in time, (ii) to prepare an account of what uses are 

made of these stocks; what sources they are derived from and how they are added to or 

transformed over time and, (iii) to ensure that stock and flow accounts are consistent so that the 

balance sheet in any year can be derived from the balance sheet of the previous year plus the flow 

accounts of that year. 

The physical accounts are prepared for both renewable and non-renewables resources. The 

Individual resource accounts are so constructed that they can shed light on various aspects such 

as the amount of resource left, the amount harvested and extracted, the efficiency of the harvest, 

etc. This is followed by the monetary approach which is broadly classified into three categories: (i) 

Defensive Expenditure approach (ii) Depreciation approach and (iii) Peskin's approach.  

Based on the above, the final value of national product is arrived at summing value of consumption 

of normal goods and services as arrived through the traditional GDP approach and the non-market 

value of goods and services contributed by the natural environment. 

The present study has undertaken the valuation of the natural capital in the three sites of 

Bangladesh i.e. Modhupur National Park MNP, Teknaf Wildlife Sanctuary (TWS), and Ramgarh 

Sitakunda Reserved Forests (RSRF). The average annual per hectare value of ecosystem services 

observed in the three terrestrial forest ecosystems were taken to get the annual per hectare value 

of individual ecosystem services for the complete forest area of Bangladesh. 

Furthermore, mangroves are unique and an integral ecosystem which is abundantly present in 

Bangladesh. Although the three-study area did not include mangrove ecosystem thus primary data 

for the valuation of the ecosystem service could not be collected. Still various valuation approaches 

and literatures were referred to understand the ecosystem services provided by the mangroves to 

arrive at the economic valuation. A benefit transfer method is used to arrive at the valuation of the 

ecosystem services provided by the mangrove ecosystem. Various studies were assessing to 

understand the valuation of different ecosystem services provided by the mangroves. It was 

observed that the valuation of mangroves in Bangladesh is 1,457.56 BDT per hectares per annum. 

5.2 Valuation of Forest Ecosystem and National Income Adjustment 

Forests interact with the economy in many ways than any other resource. This means that a system 

of economic accounts taking the SNA as its starting point must make multiple adjustments related 

to them.  

As per the UN Division of Statistics (UNSD 2003), forest resource accounting may be defined as a 

process of identifying and measuring various benefits and costs of forest, putting value tags on 

them, and recording them in appropriate sets of accounts/statements. It comprises both physical 

and monetary accounts and their integration with national accounts. 

Physical accounts of forest captures stocks, flows, changes in stocks and factors that affect 

changes in stocks. Typically, the physical accounts framework that are adopted for constructing the 

volume and area accounts in physical terms include (i) Opening stocks (ii) Changes due to 
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economic activity (-)(net of deletions and afforestation) (iii) Net other volume changes (net of 

additions and reductions) (iv) Other accumulations  (encroachment and transfer of and to other 

activities) (v) Adjustments to arrive at the net volume change. 

This is followed by the monetary accounts depict the monetary values of changes in stocks and 

flows. To be comparative with the standard measures of economic performance, physical accounts 

need to be converted into monetary accounts through valuation of physical accounts. The entries 

correspond to the physical accounts but contain an additional entry for revaluation, which records 

the change in asset value due to changes in prices between the beginning and end of the period. 

The monetary accounts however work beyond monetized assets accounts to capture various use 

and non-use values including livestock grazing, recreation and tourism, carbon sequestration, 

protective services, biodiversity and habitat preservation. There will be expenditure on forests 

management and protection i) Government expenditures ii) Private sector expenditures which 

should also be captured for environmental valuation purpose of forest natural resources. While 

these benefits are a part of the use value of forests ecosystems, typically non-use value captured 

include (i) Bequest value (ii) Option value (iii) Existence value. 

It is important to mention here that monetary estimates particularly for use values and defensive 

expenditures may already be included in the traditional income accounts. Forests interact with the 

economy in more ways than any other resource. This means that a system of economic accounts 

taking the SNA as its starting point must make multiple adjustments related to them. It also means 

that there is a significant risk of double-counting if those adjustments are not made carefully. While 

a standalone estimate may not have any issue for capturing and presenting all these values, 

however, when it comes to adjustment with the national accounts, one has to exercise caution to 

ensure that there is no duplication while making necessary adjustments in the national income 

accounts. 

Using the forest-economy linkages and interactions and defining forest-related production in the 

context of the output for the rest of the economy, there is an adjustment required to be made in 

NDP through the following identity. 

Thus the net product =  value of consumption of normal goods and services + value of production 

of nature collected as fuelwood, biomass) + value of environmental amenities provided by 

environmental resource stocks (such as clean air, top soil) + value of leisure enjoyed (say, aesthetic 

beauty of wildlife reserve) + value of net additions to production capital (natural growth) + value of 

net additions to natural capital stocks (such as plantations in forests, or depletion of exhaustible 

resource) + value of additions to stock of defensive capital (such as water purifier) (Verma, 2008) . 

However, at a national level complete accounting of forest related economic benefits may turn out 

to be impossible at periodic intervals. Making the adjustments every year might turn out to 

challenging. Thus, a realistic approach is to orient the accounting effort towards those values of 

forests that are of obvious economic significance now and are likely to remain so in the future and 

to prepare adjusted national accounts as a special product every few years. 
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PART B – Payment for Ecosystem Service 
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6 FEASIBILITY OF PES IN RSRF 

The development of Payment for Ecosystem Services (PES) in Bangladesh requires a 

comprehensive approach that considers the unique ecological, socio-economic, and cultural 

contexts of the country. The following framework outlines the key components and steps necessary 

to establish an effective PES scheme in Bangladesh:  

The decline in the condition and extent of ecosystem over the years have consequently witnessed 

a deterioration in the value/ benefits we derive from nature. Some ecosystem services such as food, 

timber etc. have a financial value in the market, while other services such as spiritual, biodiversity 

conservation, water purification etc. are equally important but do not have a value in the market. 

This in turn has led to an imbalance in which decision-making regarding the environment is made 

for short-term monetary gains. However, over the years as our understanding about the 

environment grew, so did our capacity to establish the approximate value that people place on these 

services. 

As our scientific understanding improved, the further logical step is to develop market-based 

mechanisms enabling decision making with respect to the prices. One such example of a market-

based mechanism includes a trading system where damage caused in one place is compensated 

via improvements done elsewhere. 

It is to be noted that for adequate protection and conservation of natural resources implementing 

only a PES mechanism is not enough and there will be a need to go beyond market. This is due to 

limitations associated with such instruments related to leakage, institutions, etc4. Although PES 

provides a way to increase the supply of ecosystem services, it is not the only instrument present 

to combat ecosystem degradation. Other such mechanisms include: 

• Regulation 

• Provision of services by government 

• Voluntary efforts by individuals, communities, and business. 

• Incentives or market-based mechanisms 

➢ Charges (e.g. taxes, and user fees) 

➢ Tradable permits (e.g. market for pollution reductions) 

➢ Certification Schemes (e.g. eco-labels) 

➢ Payment for Ecosystem Services (PES) 

Market-based instruments are often used to categorize entire economic arrangement put in place 

to reward ecosystem service conservation measures. They are a key policy instrument that can 

help in improving the ecosystems and ensure sustainable development of the region. Payment for 

Ecosystem Services (PES) is one such voluntary market-based mechanism which allows the users 

(beneficiaries/ consumers) of different ecosystem services to remunerate (or incentivize) the 

 
4 Gómez-Baggethun, E.; Muradian, R. In Markets We Trust? Setting the Boundaries of Market-Based Instruments in 
Ecosystem Services Governance. Ecol. Econ. 2015, 117, 217–224. 
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providers of those services. The mechanism not only understands the Willingness to Pay (WTP) of 

the buyers but also requires their Willingness to Accept (WTA) the concerned ecosystem services. 

As per Wunder PES is defined as “voluntary transactions between service users and service 

providers that are conditional on agreed rules of natural resource management for generating offsite 

services”5. This concept uses valuation of ecosystem services (an economic measure) for its 

implementation and allows ecosystem to be conserved/ preserved. 

As per Savy and Turpie (2004)6, a PES can be implemented in two ways: (i) When a noticeable 

depletion of resource is identified/ recognized by one of the stakeholders. This leads to creation of 

demand in the market; (ii) When an aim is identified related to management or protection of natural 

resources therefore leading to introduction of ecosystem service in the market. 

 

 

 

 

 

 

 

 

 

 

 

 

However, to be defined as PES scheme there are some preconditions that are required to be met: 

1. A clear definition of ecosystem service provided, and its source. 

2. Presence of at least one buyer/ user of the service and one seller/ provider of the ecosystem 

service. 

3. And if the mentioned ecosystem services cease or diminish the payment for the same is 

stopped or reduced. 

For this study the feasibility of the PES mechanism will be observed for Ramgarh Sitakunda 

Reserved Forests (RSRF). The role of PES in RSRF is to: 

1. Providing financial support for the conservation and restoration of forests and biodiversity. 

2. Encouraging participation from all sectors in the management of forest and biodiversity. 

 
5 Wunder, S. Revisiting the Concept of Payments for Environmental Services. Ecol. Econ. 2015, 117, 234–243. 
6 Savy CE and Turpie JK. 2004. Payments for Ecosystem Services: A Review of Existing Programmes and Payment 
Systems – Appendix. Rhodes Gift, South Africa: Anchor Environmental Consultants CC 
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3. Support the development of the community’s life quality through the utilization of forest and 

biodiversity. 

Type of PES Schemes 

1. Public Payment Schemes- This includes schemes where government pays the 

landowners and or resource managers to enhance the ecosystem services on behalf of the 

wider public. 

2. Private Payment Schemes- This includes all self-organized private deals where the 

beneficiaries or users of the ecosystem services contact directly with service providers. 

3. Public-Private Payment Schemes- This includes all schemes that drive both public and 

private funds to pay landowners or resource managers for the delivery of the ecosystem 

services. 

Scale of PES Schemes 

1. International- This includes all REDD and ARR activities where developing countries are 

willing and able to reduce the emissions and are paid by the stakeholders (beneficiaries) for 

doing so. 

2. National- This includes all the government-financed schemes where the government behalf 

of public incentivize the farmers/ landowners/ communities/ resource managers for either 

conserving ecosystem services or adopting environmentally sensitive sustainable practices. 

3. Catchment- The upstream ecosystem service providers get paid by the downstream water 

users for appropriate watershed management or maintaining the quality of water. Such 

schemes tend to be privately financed. 

4. Local/ neighborhood- In this type of PES scheme the residents of the region collectively 

fund an environmental organization or a warden that manages the landscape, and its 

ecosystem services. 

 

 

 

 

 

 

 

 

 

Source: Department for Environment Food and Rural Affairs, United Kingdom 
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Stakeholders involved in a PES mechanism 

There are four different groups involved while implementing a PES scheme: 

1. Ecosystem Sellers- These are the land, resource managers, and or communities whose 

actions can potentially conserve or revitalize the ecosystem such as forest, water resources, 

etc. Sellers are predominantly landowners including farmers, agribusinesses, institutional 

landowners (ex. forest department, ministry, local authorities, large estates, woodland owners 

etc.) 

2. Ecosystem Buyers- These are the beneficiaries who require ecosystem services and are 

willing to pay for their safeguard, restoration, and or enhancement as per the requirement. 

These can be governments, private sector organizations, state enterprises etc.  

3. Intermediaries- Often is the case that there are organizations, and or individuals who serve as 

an agent linking sellers and buyers. They can also perform variety of other tasks such as: 

a. Designing of PES schemes 

b. Implementation of the PES mechanism 

c. Assisting in determining the prices, grants, structuring agreements, and agreeing 

mutually acceptable payment regime. 

d. Overall scheme administration 

4. Knowledge Providers- Implementation of a PES scheme involves experts in the field of natural 

resource management, ecosystem service valuation specialists, business advisors, land use 

planners, regulators, and legal advisors. The help in providing essential and necessary 

knowledge about development of PES scheme. 

6.1 Defining and measuring ecosystem services in RSRF 

Determine a prospective area where the degradation (natural resource consumption) and or threats 

to the landscape is prevalent. The management measures will be implemented for conserving and 

or enhancing the ecosystem services in the selected area. This will also include relevant data of 

the selected area such as bio-geophysical features, climate, and relevant ecosystem services. 

An extensive primary data collection exercise was conducted in the Ramgarh Sitakunda Reserved 

Forests (RSRF) to understand the drivers of degradation in the area. This exercise is also used to 

determine and link the ecosystem services that are impacted the most due to the drivers of 

degradation. Based on the field visits, questionnaire-based surveys, FGDs, and KPIs it was 

observed that overconsumption of groundwater is a major problem in RSRF. Apart from this due to 

the hilly geography, and a temple nearby the place is a major tourist attraction. Protection and 

conservation of forest can help in enhanced groundwater recharge as well as increased aesthetic 

value which will further boast the tourism in RSRF. 

The ecosystem services considered for PES mechanism for RSRF are: 

• Medicinal Plants 

• NTFP 

• Fuelwood 
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• Fodder 

• Timber 

• Fish and other aquatic produce 

• Water Purification 

• Soil Conservation 

• Biodiversity Conservation 

• Carbon Sequestration 

• Water Purification 

• Ecotourism 

 

Also, to understand the changes in the ecosystem services over time as assessment is conducted 

in 2023 to act as a baseline. Further, assessments need to be conducted periodically to monitor 

changes (enhancement or degradation) of the ecosystem services over time. The purpose of a PES 

mechanism here is to complement the forest protection and conservation by involving investments 

from the buyer. But the payments will only be possible if there is an increment in the ecosystem 

service from the baseline year and a proper management plan is in place to implement activities 

that can increase the ecosystem services in RSRF. 

Based on the ecosystem service valuation the physical quantity and the monetary value associated 

with the selected ecosystem service for PES mechanism are as below: 

Table 32 Physical quantity and monetary value of ecosystem services 

S.N. Ecosystem Service Physical Quantity (per year) Monetary value (lakh BDT/ year) 

1. Carbon Sequestration 3,81,57,561.24 tCO2 eq.  4,35,122.88  

2. Water Purification 9,359 lakh Litres  11,899.84  

6.2 Determining stakeholders involved 

Once the ecosystem services are selected for PES mechanism a stakeholder mapping exercise is 

conducted. The different stakeholders that can be a part of PES schemes can include local 

communities, government bodies, NGOs, private sector entities, and international organizations. 

Based on the PES mechanism these stakeholders care classified into 4 categories: 

• Seller- The sellers are the ones who have resource usage rights and rights over land 

ownership as well. The sellers can either implement the resource management activities 

themselves or partner with a local community, NGO, or an environmental organization to 

implement the activities. In the case of RSRF the seller is the owner of the land i.e. the 

Forest Department. Thus, the forest department is the one who will receive the financial 

incentives from the PES and the Forest Department will be responsible for protection and 

conservation of the ecosystem services. 

• Buyer- Buyers are the beneficiaries from the ecosystem services. They can be either 

immediate beneficiaries or any of the stakeholders gaining benefits in the whole value chain. 

If there are no buyers, then establishing a PES mechanism would not be possible. In some 

cases, buyers themselves approach the upstream ecosystem service providers for 
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improving or providing the service. Whereas, in other cases sellers need to spread 

awareness about the ecosystem services and their associated benefits to the buyers. All 

the enterprises linked to the ecosystem need to be identified and the ones who will be 

affected by the depleting resources need to be contacted. The relevant enterprises (buyers) 

should be informed about the potential benefits arising out of investing in the PES 

mechanism. 

It is to be noted that the buyers should be selected based on the relative consumption of 

the ecosystem services. If any ecosystem service user has relatively negligible 

consumption, then the same can be excluded from the PES mechanism. 

• Intermediaries- Often is the case when the identification or approaching the buyer is difficult. 

For example, when increasing the carbon sequestration potential of the area. The buyers 

and the sellers are linked via various voluntary carbon trading platforms (intermediaries). 

They also set the criteria and requirements of eligible activities and the approach for 

computation of the benefits arising from the ecosystem service enhancement activities. 

Table 33 Ecosystem services and its intermediaries 

S.N. Ecosystem Service Intermediaries 

1. Carbon Sequestration • VERRA, Gold Standard, Plan Vivo, Acorn etc. 

2. Water Purification  

3. All other ecosystem services • Valuation specialists, environment agencies 

There are also knowledge providers the technical expertise in the development and implementation 

of the PES mechanism. The technical experts can be related to the field of natural resource 

management, ecosystem service valuation specialists, business advisors, land use planners, 

regulators, and legal advisors. The help in providing essential and necessary knowledge about 

development of PES scheme. 

In this project any external consultant with relevant experience can be the knowledge providers to 

the forest department for providing the feasibility of implementation of the PES in RSRF. 

6.3 Review legal, policy, and ownership context for ecosystem 

services 

Implementing a Payment for Ecosystem Services (PES) scheme in Bangladesh requires a deep 

understanding of how existing policies, legal frameworks, and land tenure systems will interact with 

PES mechanisms. The interplay between policies and PES initiatives can significantly influence the 

scheme's effectiveness, and vice versa. 

Influence of Policies on PES Mechanisms 

1. Regulatory Frameworks: 

The “Bangladesh Environment Conservation Act (1995)” and the “Forest Act (1927)” provide a legal 

basis for protecting natural resources. These laws may need to be adapted or expanded to 

specifically address the PES mechanisms. For example, clear legal guidelines on the rights and 

responsibilities of PES participants, including landowners and service beneficiaries, are crucial to 

prevent disputes and ensure compliance. 
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“Policies on biodiversity and climate change”, like the “National Biodiversity Strategy and Action 

Plan (2016-2021)”, which influence ecosystem services are prioritized for PES schemes. If these 

policies emphasize the protection of specific ecosystems, PES initiatives will likely focus on these 

areas, driving the allocation of funds and resources. 

2. Institutional Capacity: 

The effectiveness of PES schemes is closely tied to the capacity of institutions responsible for 

implementing environmental and land-use policies. If existing institutions lack the expertise or 

resources to manage PES initiatives, the establishment of a dedicated PES authority could be 

necessary. This institution would be responsible for coordinating activities, ensuring compliance, 

and facilitating stakeholder engagement. 

3. Policy Gaps and Amendments: 

Current policies may not fully integrate PES mechanisms, which can lead to a lack of clarity on how 

these schemes fit into broader environmental and economic strategies. Developing or amending 

policies to include PES explicitly can help align national conservation goals with economic 

incentives, making PES an integral part of sustainable development strategies. 

Impact of PES Mechanisms on Policy Development 

1. Policy Evolution: 

Successful PES schemes can drive policy evolution by demonstrating the value of ecosystem 

services in economic terms. For instance, if a PES initiative shows that conserving a forest provides 

substantial water regulation benefits, this could lead to stronger forest protection policies and the 

inclusion of ecosystem service valuation in national accounts. 

2. Incentivizing Policy Compliance: 

PES mechanisms can also be used to incentivize compliance with existing environmental policies. 

For example, landowners who engage in conservation practices that align with national biodiversity 

goals could receive payments, making it financially attractive to comply with policies rather than 

violate them.  

3. Enhancing Stakeholder Engagement: 

By involving local communities in PES schemes, policies can become more participatory and 

inclusive. This engagement not only improves the implementation of PES but also ensures that 

policies are more reflective of on-the-ground realities, leading to more effective and equitable 

conservation strategies. 

Land Tenure and Resource Rights 

1. Clarification of Rights: 

The success of PES schemes heavily depends on clear land tenure and resource use rights. In 

Bangladesh, where land ownership can be complex, policies must address these issues to avoid 

conflicts and ensure that benefits are distributed fairly. For example, clarifying the rights of 

indigenous communities and local farmers can help secure their involvement in PES initiatives, 

thereby enhancing conservation outcomes. 
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2. Integration with Local Governance: 

Policies should facilitate the integration of PES mechanisms with local governance structures. This 

could involve decentralizing certain regulatory powers to local authorities, enabling them to manage 

and monitor PES initiatives more effectively. This approach can also foster local ownership of 

conservation efforts, making them more sustainable in the long term. 

Incorporating PES mechanisms into Bangladesh’s legal and policy framework offers a promising 

avenue for achieving sustainable ecosystem management. However, for these mechanisms to be 

effective, it is essential that policies are adapted to support PES initiatives, land tenure issues are 

resolved, and institutional capacities are strengthened. In turn, successful PES schemes can inform 

and shape future policy development, leading to a more integrated and effective approach to 

environmental conservation in Bangladesh. 

Before Implementing a PES scheme, take a careful stock of context in which the PES will take 

place. It should also be taken into consideration that all laws, rules, practices, institutions, regulatory 

obligations should be met. After assessing legal and policy context at national, regional, and 

municipal levels, local land tenure and resource use rights should also be assessed. Land use 

rights are very important to ensure that all stakeholders related to the resources are involved in the 

PES discussion. 

Based on the target and goals of the country the present environmental and land-use policies can 

be either developed or amended for incorporating PES mechanisms. It would be advisable to 

establish an institution or a dedicated PES authority for overseeing the PES initiatives. 

6.4 Identification of prospective buyers and sellers 

An extensive field visit and stakeholder consultations was conducted in the RSRF which included 

forest department officials, officials from line department, academic institutes, and researchers to 

understand the different ecosystem services that can be used for establishing a PES mechanism. 

Based on this we have identified 2 services (i.e., carbon sequestration and water purification) that 

can be targeted based on the buyers, while other ecosystem services can be developed for PES 

by leveraging funds from different sources. 

Sellers of Ecosystem Services in RSRF 

    Table 34 Ecosystem services and its sellers 

S.N. Ecosystem Service Seller 

1. Carbon Sequestration • Forest Department (in case activity is 

conducted in forest land) 

• Local communities/ farmers (in case the 

activity is conducted in the fringe villages) 

2. Water Purification • Forest Department 

3. All other ecosystem services • Forest Department 

Buyer of Ecosystem Services in RSRF 

    Table 35 Ecosystem services and its buyers 

S.N. Ecosystem Service Buyer 
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1. Carbon Sequestration • MNCs registered with the respective 

carbon finance platforms such as VERRA, 

Gold Standard, Plan Vivo etc. 

2. Water Purification • Bangladesh Steel Manufacturers 

Association 

• Forest Fringe Villages 

• Hotels 

• Agriculture land owners 

3 All other services • MNCs 

• Ministries in Bangladesh 

A PES can only work if it’s a win-win situation for both buyers and sellers. This means the amount 

invested by the buyer in PES must be less than any alternative method through which the buyer 

might secure the same services or alternative to the required service. The PES cost should also 

take into consideration that the PES implementation costs should also be economically less than 

conversion of land to alternative use. 

For attracting a buyer to invest in a PES mechanism it is important to answer what benefits will be 

offered to the buyer: 

   Table 36 Ecosystem services and its benefits 

S.N. Ecosystem Service Benefits 

1. Carbon Sequestration • Increases the area under forest cover 

• Increases the quality of forest 

• Mitigating climate change 

• Can be a source of income by selling 

timber 

• Improves soil health 

Generates carbon credits which are 

purchased by Multi-National Corporations 

(MNCs) for offsetting their emissions 

2. Water Purification • Groundwater recharge 

• Clean water 

3. All other services • Clean drinking water 

• Forest resources for industrial purpose 

• Improves soil health 

• Overall ecosystem restoration 

• Mitigating climate change 

• Biodiversity Conservation 

• Enhanced air quality 

6.5 Reviewing options for PES 

After mapping all the stakeholders involves i.e. the producers/ suppliers of ecosystem service, 

consumers/ users of the ecosystem service a suitable scale of the PES mechanism can be 

considered. The PES can be implemented in the following scale: 
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Table 37: The scales at which PES can be implemented 

Ecosystem 

Service 

Scale Description 

Carbon 

Sequestration 

International This includes all REDD and ARR activities where developing 

countries are willing and able to reduce the emissions and 

are paid by the stakeholders (beneficiaries) for doing so. 

All National This includes all the government-financed schemes where 

the government behalf of public incentivize the farmers/ 

landowners/ communities/ resource managers for either 

conserving ecosystem services or adopting environmentally 

sensitive sustainable practices. 

Water 

Purification 

Catchment The upstream ecosystem service providers get paid by the 

downstream water users for appropriate watershed 

management or maintaining the quality of water. Such 

schemes tend to be privately financed. 

All Local/ neighbourhood In this type of PES scheme the residents of the region 

collectively fund an environmental organization or a warden 

that manages the landscape, and its ecosystem services. 

6.6 Finalizing PES management plan and contract  

The process of structuring agreements can be time-consuming and requires opinions of local 

experts, advisors etc. that can be agreed upon by both buyers and sellers. Before entering the 

negotiations with the buyers an action plan (adaptive management plan) should be put in place. 

With the caveat that the PES action plan should be adaptable with the new information that might 

be observed during the course of the project lifetime. To ensure proper implementation the actions 

plan should be SMART (Specific, Measurable, Agreed-upon, Realistic, and Time-bound). The 

adaptive management plan should also cover basic details such as: 

1. All the necessary interventions (including protection, restoration, and enhancement) that 

can be undertaken to enhance the supply of ecosystem services. 

2. Projected costs that will be incurred during implementation. 

3. Potential risks and their mitigation measures. 

4. Priority areas for utilization of PES funds. 

5. Declaration of land and resource ownership. 

6. Tangible and intangible benefits arising from the interventions. 

7. Proposed re-investment activities with target resources (if possible) 

Private sector buyers engaging in the Corporate Social Responsibility (CSR) activities will most 

likely want to use such mechanisms for enhancing their reputation. Thus, the sellers should be clear 

about the message they want to send to the buyers about the PES deal. Once the prospective 

sellers agree to the benefits from the interventions and the willingness to fund the project 

interventions, an agreement should be signed between them for a mutually agreed duration. There 

can be different types of contracts to choose from such as Memorandum of Understanding (MoU), 
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Memorandum of Agreement (MoA), legal contracts, and customary law agreements etc. An 

agreement serves the purpose of designating roles and responsibility to the engaged parties, 

specifying the duration, ensuring benefits goes to landowners based on mutually agreed terms, and 

providing basis for transaction related to climate and other ecosystem services. 

6.7 Monitoring and Evaluation of Ecosystem Services (delivery and 

benefits) 

In order to ensure that the services are maintained, or enhanced, or supplied continuously the 

buyers might also need access the present condition, the expected or likely scenario in the absence 

of the project interventions (Baseline scenario), and the impact by the project interventions (during 

monitoring). The monitoring of impacts by project interventions is essential as the sellers are 

accountable for ensuring that money provided by the buyers is utilized appropriately and the 

services being paid for are being delivered. 

In some cases, establishing the baseline can be tricky and would not only require current levels of 

ecosystem services but would also require anticipating how the ecosystem services might change 

in the future. The expected degradation (reduction or loss) in the resources in the years to come in 

the absence of the PES scheme is called the Business-as-usual scenario. It will be critical to engage 

key actors in the scheme in discussing and agreeing what constitutes baseline as this will form the 

basis of determining the level of additionality secured through the proposed PES interventions. 

The above steps for establishing the PES in RSRF are conceptualized in the section below 

mentioning the targeted services, buyers, sellers, intermediaries, benefits provided, proposed 

interventions, and a cases if there is no protection then what will happen. 

SCHEME 1: CARBON FINANCE PROJECTS 

Ecosystem Service 

Provided 

Carbon Sequestration (Regulating & Supporting Service) 

Use of Ecosystem 

Service 

Reducing the Greenhouse Gas (CO2) from the atmosphere 

Proposed Project 

Activity/ interventions 

1. Plantation of trees 

Can be done either in the land under Forest department 

Can be done in the private lands of the farmers 

2. REDD, IFM in land under forest areas 

The trees planted will have to be in accordance with a management plan 

following proper management practices. The mortality rate also needs to 

be ensured. And the activities need to be designed in such a way that it 

does not harm the environment in any way. 

Benefits Provided • Increases the area under forest cover 

• Increases the quality of forest 

• Mitigating climate change 

• Can be a source of income by selling timber 

• Improves soil health 

• Generates carbon credits which are purchased by Multi-National 

Corporations (MNCs) for offsetting their emissions 

Project Type Voluntary 
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Project Mechanism Voluntary Carbon Markets (VCM) 

Scale of Scheme International 

Buyer MNCs registered in carbon trading platform 

Buyers will require the proof of the provision of the ecosystem service 

(carbon sequestration) throughout the project duration. 

Intermediaries VERRA, Gold Standard, Plan Vivo, Acorn etc. (Carbon finance project 

registration platforms) 

Knowledge Providers Any external consultant 

Sellers The one who owns the land and has resource use rights 

• Bangladesh Forest Department 

• Local farmers practising agroforestry in their own land 

The seller must ensure that the project activity/ intervention is carried out 

during the entire duration of the project to ensure the continuity of the 

ecosystem service (in this case carbon sequestration). 

Project Case With an ambition to stop climate change more and more companies 

around the world are pledging to reduce their own Greenhouse Gas 

(GHG) emissions. In actuality it is especially challenging to achieve net-

zero (which means removing the equal amount of GHG emissions as 

they have emitted in the atmosphere) as companies needs to provide 

services to the society, thus, completely eliminating their emissions is not 

possible. Carbon markets thus provide entities such as governments, 

and companies to offset their emissions by purchasing Carbon Credits 

(CC)7. 

Trees and plants absorb (or take in) carbon dioxide (CO2) from the 

atmosphere during photosynthesis and stores it (unless burned). Thus, 

the sellers can undertake plantation activity in their own lands which will 

help in sequestering carbon dioxide from the atmosphere. The project 

developed will quantify the GHG removals occurring from plantations (or 

agroforestry) using methodologies and standards as per the selected 

carbon finance project registration platform.  

Remarks The project development can be supported by an external consultant 

and a separate MoA/ agreement can be signed between the involved 

parties. The consultant will help the sellers (project proponent in this 

case a) to navigate the requirements and procedures set out by the 

carbon finance project registration platform (such as VERRA, Gold 

Standard, Plan Vivo etc.). The roles and responsibilities of the involved 

parties (stakeholders) will also be detailed in the MoA/ agreement. 

Carbon Sequestration 

Valuation in RSRF 

4,35,122 lakh BDT per annum 

 

 

 

 

7 1CC = 1 tonne of CO2 equivalent 
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SCHEME 2: CORPORATE SOCIAL AND ENVIRONMENT RESPONSIBILITY (CSER) 

Ecosystem Service Provided All (Provisioning, Regulating & Supporting, and Cultural 

Services) 

Use of Ecosystem Service Environment protection, Education, Healthcare, Socio-economic 

Development, Poverty Alleviation, Disaster Relief etc. 

Proposed Project Activity/ 

interventions 

• Afforestation, Reforestation, and Revegetation (ARR) 

• Reducing Emissions from Deforestation and Forest 

Degradation (REDD) 

• Integrated Forest Management (IFM) 

• Introducing energy Efficiency technologies 

The proposed activities are related to the forest department only and 

the funds generated from the CSER can be diverted for other social 

purposes also. 

Benefits Provided Forest protection, conservation, and enhancement 

Project Type Compliance 

Project Mechanism CSER fund provision in environment policy, rules, law, and regulation 

Scale of Scheme National 

Buyer Corporates 

They will be contributing towards the CSER funds based on the 

policy/ rules/ regulations set up by the government. It is mandatory 

that the funds generated will not result in any profit making for the 

corporate. 

Intermediaries • Forest Department 

• Non-Governmental Organizations (NGO) 

• Local Communities 

• Civil Society Organizations (CSO) 

These organizations can help in implementing the project activities/ 

interventions. 

Knowledge Providers  

Sellers • People 

• Forest Department 

The funds generated from the CSER will only be allocated for 

environment, and social activities. 

Project Case There has been significant economic growth owing to the importance 

of global economy. However, the growth has not been proportionate 

with a significant urban-rural divide leading to poverty, malnutrition, 

and challenges faced in environment, and health. 

This has changed the business landscape, wherein the role of 

businesses within the larger society has come under severe scrutiny. 

To shape corporate behaviours different forms of rules/ regulations 

are used by the Governments laying emphasis on increased 

accountability, and actions from them. CSER is one such mechanism 

where the corporates are viewed as key partners for social and 

environmental development of the country. CSER awareness has 

grown drastically among corporates which now look at CSER as a 

strategic tool for environment and community development.  
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Broadly, the CSER mandate can be aligned with national priorities 

like natural resource management, conservation, water, public health 

etc. Although the funds generated within the CSER mandate can be 

utilized for any of the activities the forest department can coordinate 

with the corporates to utilize these funds for forest protection, 

conservation, and enhancement activities. 

Remarks Such scheme can be implemented as a policy of the nation  

Total Ecosystem Service 

Valuation in RSRF 

7,00,811 lakh BDT per year 

SCHEME 3: GRANTS 

Ecosystem Service 

Provided 

All (Provisioning, Regulating & Supporting, and Cultural 

Services) 

Use of Ecosystem Service Environment protection, Education, Healthcare, Socio-economic 

Development, Poverty Alleviation, Disaster Relief etc. 

Proposed Project Activity/ 

interventions 

• Afforestation, Reforestation, and Revegetation (ARR) 

• Reducing Emissions from Deforestation and Forest 

Degradation (REDD) 

• Integrated Forest Management (IFM) 

• Introducing energy Efficiency technologies 

The proposed activities are related to the forest department only and 

the grants provided by the department will be used only for 

improving ecosystem services. 

Benefits Provided Forest protection, conservation, and enhancement 

Project Type  

Project Mechanism Utilizing tax money for forest protection and conservation to provide 

better environment to the people 

Scale of Scheme National 

Buyer People 

Intermediaries Forest Department 

Knowledge Providers External consultant 

Sellers Government of Bangladesh 

Project Case Climate change is the global phenomenon, and every person is in 

some way responsible for emitting some amount of CO2 in the 

atmosphere. This can be in the form of using vehicles, need for 

houses etc. Thus, they also have to contribute towards the climate 

change mitigation and adaptation measures. 

Considering this some proportion of the tax paid by the people can 

be utilized for forest protection and conservation activities. The 

Government of Bangladesh can put out grants for the same and 

forest department can utilize the finance from grants for forest 

protection, conservation, and enhancement. 

Remarks The money from such schemes is diverted by the government of 

Bangladesh 

Total Ecosystem Service 

Valuation in RSRF 

7,00,811 lakh BDT per year 
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SCHEME 4: WATER 

Ecosystem Service 

Provided 

Water Purification (Regulating and Supporting Service) 

Use of Ecosystem Service Industrial activities 

Proposed Project Activity/ 

interventions 

Watershed management 

Benefits Provided • Groundwater recharge 

• Clean water 

Project Type Voluntary 

Project Mechanism • Green Tax (Conservation of watershed) 

• Pollution Cess (maintaining of green cover) 

Scale of Scheme Catchment and Local 

Buyer • Bangladesh Steel Manufacturers Association 

• Hotel Industries near RSRF 

• FFV near RSRF 

Buyers will require the proof of the provision of the ecosystem 

service (water purification) throughout the project duration. Thus, 

continuous groundwater level monitoring w 

Intermediaries  

Knowledge Providers External consultant 

Sellers Forest Department 

Project Case The Ramgarh Sitakunda Reserved Forests (RSRF) has a huge 

presence of steel manufacturing industries that consumes water in 

huge amount for the industrial purposes. This puts a huge pressure 

on the water level. Based on the stakeholder consultation in 

Ramgarh Sitakunda Reserved forests it was observed that the 

groundwater level has decreased significantly over the last 5-10 

years. If the current trend continues there will come a time in the 

future when the water reserve near Ramgarh Sitakunda gets 

depleted leaving the industries with no water to continue their 

process. 

To tackle this forest department will conserve, protect, and enhance 

the forest cover, and practice watershed management that will help 

in maintaining the groundwater level. For conducting these activities 

finance can be diverted with the help of a PES scheme. Where 

industries will pay the forest department for proposed project 

activities so that the water will be available in the future, and they do 

not have to either close the industry or spend excess amount of 

money to source water from other places. And in return forest 

department will ensure the proposed activities are implemented and 

monitored so that the resources will be available for the industries to 

use in the future. 

Remarks The successful implementation of such scheme would require 

support and agreement of the steel manufacturers association with 

forest department and government of Bangladesh. 

Water Purification 

Valulation 

11,899 lakh BDT per year 
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PART C - Concluding Remarks 
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7 Key Findings and Recommendations 

7.1 Key Findings 

The evaluation of ecosystem services across Madhupur National Park (MNP), Teknaf Wildlife 

Sanctuary (TWS), and Ramgarh Sitakunda Reserve Forest (RSRF) underscores the substantial 

economic contributions these ecosystems provide to local and national economies. These services 

include fuelwood, fodder, medicinal plants, water, and tourism, each vital for the livelihoods of local 

communities. Through economic valuation, the significance of these resources is evident, 

reinforcing the need for sustainable management practices.  

The introduction of Payments for Ecosystem Services (PES) presents an opportunity to further 

incentivize conservation efforts, ensuring long-term sustainability and balancing the economic and 

ecological needs of these regions. 

7.1.1 Survey Results 

The surveys conducted across Madhupur National Park (MNP), Teknaf Wildlife Sanctuary (TWS), 

and Ramgarh Sitakunda Reserve Forest (RSRF) revealed significant insights into the socio-

economic dynamics, resource dependencies, and ecological impacts in these regions. Here is a 

detailed discussion and conclusion based on the results from these three sites: 

7.1.1.1 Fuelwood Dependency 

• MNP: Households consume 1,427.21 kg of fuelwood annually, with 76.35% sourced from 

forests. Vendors also play a significant role, extracting 52,800 kg annually. 

• TWS: Per household, the annual fuelwood consumption is higher at 1780.73 kg, with 

82.37% sourced from forests. 

• RSRF: The highest dependency is observed here, with households consuming 4505.76 kg 

annually, 85.44% from forests. 

The heavy reliance on forest-derived fuelwood across all sites indicates a critical need for 

sustainable forest management practices. The significant extraction by vendors further stresses the 

forest resources, underscoring the necessity for regulated extraction and alternative energy 

solutions. 

7.1.1.2 Livestock and Fodder 

• MNP: Annual fodder consumption is 569,904 kg, primarily for cows (81.34%). 

• TWS: Lower fodder requirement with annual consumption at 315,120 kg, mostly for other 

animals (80.99%). 

• RSRF: The highest fodder consumption at 665,412 kg annually, with cows consuming 93%. 

Livestock ownership and the associated fodder requirements highlight the multifaceted role of 

forests in supporting animal husbandry. This reinforces the importance of managing forest 

resources to prevent overexploitation and ensure availability for both human and livestock needs. 
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7.1.1.3 Medicinal Plants and NTFPs 

• MNP: Significant extraction of medicinal plants like Basok and Arjun. Top NTFPs include 

foliage, dry leaves, and rattan. 

• TWS: Apangas and Arjun are the top medicinal plants extracted. NTFPs include wild potato, 

sungrass, and honey. 

• RSRF: Arjun and Amloki are the most harvested medicinal plants. Bamboo, jackfruit, and 

mango are the major NTFPs. 

The diverse extraction of medicinal plants and NTFPs highlights the rich biodiversity and the 

importance of these forests in traditional medicine and local economies. However, the sustainability 

of these practices is a concern, necessitating measures to ensure biodiversity conservation and 

sustainable harvest methods. 

7.1.1.4 Water Consumption 

• MNP: Predominantly for agriculture (98.3%), with minimal for drinking (0.16%). 

• TWS: Varied use with agriculture (30.09%) and household activities (51.43%) being 

significant. 

• RSRF: Majorly for agriculture (61.65%) with a notable portion for household activities 

(24.69%). 

Water resource dependency indicates the critical role of forest watersheds in supporting agriculture 

and domestic needs. Effective water management practices are essential to balance these needs 

with conservation efforts. 

7.1.1.5 Tourism 

• MNP: Predominantly local tourists with a significant frequency of visits (54.27% thrice a 

year). Expenses mainly on miscellaneous charges. 

• TWS: Primarily local visitors with friends being the main companions. Travel-related costs 

form a significant part of expenditures. 

• RSRF: Attracts visitors from both local and distant areas, indicating its broad appeal. Travel-

related expenses dominate the spending. 

Tourism contributes economically but also poses challenges for resource management. Balancing 

tourism growth with ecological preservation is essential to sustain both the environment and the 

local economy. 

7.1.1.6 Vendor Activities 

Vendors play a pivotal role in extracting and trading forest resources, particularly in MNP and RSRF. 

This activity significantly impacts forest health, emphasizing the need for monitoring and regulation 

to prevent overexploitation and ensure resource sustainability. 

7.1.1.7 Focus Group Discussions (FGDs) 

FGDs across all sites revealed concerns about resource depletion, especially in MNP and TWS. 

Participants noted the impacts of overexploitation, infrastructure development, and inadequate 
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protection measures. The FGDs underscored the necessity for community-based conservation 

initiatives and sustainable resource management practices. 

7.1.2 Ecosystem Service Valuation 

This study underscores the significant role of forest ecosystems in providing a wide array of 

ecosystem services that contribute directly to the GDP of the country. By evaluating these services, 

we gain crucial insights into their economic value and the necessity of sustainable management 

practices. 

Ecosystem 

Services 

Area (as per 

shapefiles 

provided by BFD) 

(in ha) 

Provisioning 

Services (lakh 

BDT/year) 

Regulating and 

Supporting Services (lakh 

BDT/year) 

Cultural 

Services (lakh 

BDT/year) 

MNP 8299   19,533.38   40,939.67   1,712.78  

TWS 11389.00  21,866.98   1,07,861.39   60.02  

RSRF  42702.08  2,35,413.49   4,45,035.27   8,462.64  

Total 62390.08  2,76,813.85   5,93,836.33   10,235.44  

Grand Total 8,80,885.63 
 

7.1.2.1 Provisioning Services: 

The forests provide essential resources such as fuelwood, fodder, and water, which are vital for the 

livelihoods of local communities. The economic valuation of these provisioning services reveals 

their substantial contribution to the local and national economy. Ensuring sustainable extraction 

methods can enhance the long-term availability of these resources, thereby supporting continuous 

economic benefits. 

The ESV of the of the provisioning services in MNP, TWS, and RSRF is 19,533 lakh BDT per year, 

21,866 lakh BDT per year, and 2,35,413 lakh BDT per year, respectively. 

7.1.2.2 Regulating Services: 

Forests play a critical role in regulating climate, purifying water, and maintaining water cycles. These 

regulating services have direct economic implications, particularly in sectors like agriculture and 

water management. By quantifying the economic benefits derived from these services, 

policymakers can make informed decisions that balance development with ecological sustainability, 

ultimately enhancing the country's GDP. 

7.1.2.3 Supporting Services: 

Supporting services such as biodiversity conservation and soil formation are foundational to the 

overall health of ecosystems. These services underpin agricultural productivity and environmental 

stability, which are critical for economic growth. Assessing the economic value of supporting 

services can inform conservation strategies that support both biodiversity and economic resilience. 

The ESV of the of the regulating supporting services in MNP, TWS, and RSRF is 40,939 lakh BDT 

per year, 1,07,861 lakh BDT per year, and 4,45,035 lakh BDT per year respectively. 
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7.1.2.4 Cultural Services: 

Forests also offer cultural and recreational benefits that attract tourism, contributing to the national 

economy. Evaluating the economic impact of tourism-related cultural services can highlight the 

potential for sustainable tourism development, which can generate significant revenue while 

preserving ecological integrity. 

The ESV of the of the regulating supporting services in MNP, TWS, and RSRF is 1,712 lakh BDT 

per year, 60 lakh BDT per year, and 8,462 lakh BDT per year respectively. 

7.1.2.5 Net Present Value 

The Net Present Value (NPV) analysis of ecosystem services across the three study sites MNP, 

TWS, and RSRF demonstrates the immense economic contributions of these ecosystems over a 

50-year period, using a 3% social discount rate. The Total Ecosystem Service Valuation (TESV) for 

MNP is 1,93,308 crore BDT per year, with significant values from Carbon Sequestration (99,861 

crore BDT), Water Purification (3,330 crore BDT), and Fodder (21,811 crore BDT). For TWS, the 

TESV is 3,83,443 crore BDT annually, driven by Carbon Sequestration (2,68,789 crore BDT), 

Fodder (25,541 crore BDT), and Water Purification (4,950 crore BDT). Meanwhile, TESV in RSRF 

amounts to 1,80,317 crore BDT per year, with major contributions from Carbon Sequestration 

(1,11,956 crore BDT), Fuelwood (10,871 crore BDT), and Fodder (40,860 crore BDT). Across all 

sites, carbon sequestration stands out as the most economically significant service, underscoring 

the crucial role these ecosystems play in climate regulation, biodiversity conservation, and 

supporting local livelihoods. 

7.1.3 Economic Implications and Policy Management 

The socio-economic data indicates that forest resources are integral to local economies and 

livelihoods. By evaluating the economic value of these ecosystem services, we can better 

understand their contribution to the overall GDP. This understanding can guide investment in 

sustainable practices that ensure the continuous flow of economic benefits from forest ecosystems. 

Integrating traditional knowledge with modern conservation practices can enhance the 

effectiveness of ecosystem service management. Evaluating the economic impact of ecosystem 

services provides a strong rationale for policies that promote sustainable use and conservation, 

aligning environmental health with economic growth. 

7.2 Challenges in the Current Study 

The study's primary challenge lies in the limited availability of comprehensive data, crucial for 

accurate ecosystem service valuation. Without robust data, the true economic value of these 

services remains underrepresented, complicating efforts to integrate these values into national 

economic planning or to establish a reliable PES framework.  

Additionally, institutional capacity issues, such as inadequate training and resources for local 

officials, pose significant barriers to the effective implementation and management of PES 

schemes. The heavy reliance on forest resources by local communities further complicates PES 
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implementation, as it necessitates balancing conservation with the immediate economic needs of 

the stakeholders. 

7.3 Challenges in Expanding the Study to a National Level 

Scaling the evaluation and implementation of ecosystem services and PES mechanisms to a 

national level presents several challenges: 

• Data Availability and Consistency: The absence of standardized, comprehensive data across 

Bangladesh's diverse forested regions is a significant obstacle. A systematic approach to data 

collection is essential to accurately assess ecosystem service flows and their economic 

impacts. The data collection can be conducted based on the different tier level approach as 

prescribed in section 3.6. 

• Policy Integration: Current environmental and economic policies in Bangladesh are not fully 

aligned with the needs of PES implementation. Integrating ecosystem service valuation into 

national economic planning requires significant policy reform, including the development of a 

cohesive legal framework that supports PES mechanisms. 

• Stakeholder Coordination: Expanding PES requires the engagement of a broad range of 

stakeholders, including government agencies, local communities, the private sector, and NGOs. 

Coordinating these efforts to ensure all interests are represented and sustainable practices are 

adopted is a complex challenge that needs careful management. 

7.4 Gaps and Areas for Government Action 

To effectively implement PES mechanisms and fully integrate ecosystem service valuation into 

national policies, the Government of Bangladesh must address several critical gaps: 

Legal and Regulatory Framework: Current environmental and land-use laws must be amended 

to provide a clear legal foundation for PES. Establishing a dedicated PES authority or institution 

could help oversee the implementation and enforcement of PES schemes, ensuring they are 

integrated into broader environmental and economic policies. 

Data Infrastructure Development: A centralized system for data collection and management is 

essential. This would support the ongoing valuation of ecosystem services and enable more 

accurate and reliable PES agreements. The government should invest in establishing and 

maintaining such a system, potentially with support from international organizations or development 

partners. 

Capacity Building: Training programs focused on ecosystem service valuation, PES 

implementation, and resource management are critical for building the necessary expertise among 

government officials and local stakeholders. Capacity building should be an ongoing process, 

supported by the development of training manuals and the integration of traditional knowledge with 

modern conservation practices. 

Community Engagement and Alternative Livelihoods: Engaging local communities in the 

design and implementation of PES schemes is crucial. Offering alternative livelihood options, such 
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as eco-tourism, agroforestry, or sustainable harvesting practices, can reduce dependency on forest 

resources and align community interests with conservation goals. This approach not only ensures 

the sustainability of PES mechanisms but also enhances local buy-in and participation. 

7.5 Responsibility Allocation for PES Implementation 

Implementing PES mechanisms and integrating ecosystem service valuation into Bangladesh’s 

policies requires a coordinated approach across multiple levels of governance: 

National Level: The Ministry of Environment, Forest, and Climate Change (MoEFCC) should lead 

the development of policies that incorporate ecosystem service valuation into the national economic 

framework. This includes setting up a robust legal and regulatory framework for PES, coordinating 

with other ministries (such as Finance, Agriculture, and Water Resources), and ensuring that 

ecosystem services are recognized in national development planning. 

Local Level: Local governments, in collaboration with NGOs and community-based organizations, 

should focus on the ground-level implementation of PES schemes. Their responsibilities include 

community engagement, ensuring fair distribution of PES payments, monitoring resource use, and 

enforcing sustainable practices. Local governments should also facilitate the integration of 

traditional knowledge with modern conservation strategies, ensuring that PES schemes are 

culturally appropriate and effective. 

Private Sector Involvement: The private sector has a significant role to play as buyers of 

ecosystem services. Companies that rely on natural resources, such as water utilities, agricultural 

enterprises, and tourism operators, can invest in PES schemes that secure the long-term provision 

of these services. Private sector involvement can also drive innovation in conservation practices 

and provide additional funding for PES initiatives. 

Research and Monitoring: Academic institutions and research organizations should be tasked 

with conducting ongoing assessments of ecosystem services and the effectiveness of PES 

schemes. This includes establishing baseline data, monitoring changes in ecosystem services over 

time, and providing insights that inform policy adjustments and improvements in PES 

implementation. Collaboration between research institutions, government agencies, and 

international partners can enhance the quality and relevance of these studies. 

7.6 Conclusion 

The integration of ecosystem service valuation and PES mechanisms into Bangladesh’s 

environmental policies is crucial for sustainable development. Recognizing the economic value of 

ecosystem services not only supports conservation efforts but also aligns with the country’s broader 

economic goals. By investing in data infrastructure, capacity building, and legal reform, the 

government can create an enabling environment for PES that ensures the sustainable use of 

natural resources. This holistic approach will support biodiversity conservation, enhance the well-

being of local communities, and contribute to the long-term economic resilience of Bangladesh. 

In conclusion, the evaluation of ecosystem services is crucial for understanding their economic 

contributions and developing strategies that enhance their sustainability. By recognizing the 
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economic value of provisioning, regulating, cultural, and supporting services, we can better 

integrate ecosystem management into national economic planning. This holistic approach ensures 

that forest ecosystems continue to provide vital services that bolster the GDP, support biodiversity, 

and promote the well-being of local communities, ensuring a sustainable and prosperous future. 
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8 Annexures 

8.1 Annexure I: Scope of services of the consultancy 

 

Objective (a) - Ecosystem Service Valuation (ESV)/Natural Wealth Accounting of Teknaf 

Wildlife Sanctuary, Modhupur National Park and Ramgarh-Sitakunda Reserved Forests 

TASK I: Development of Framework and Protocol 

i. Conduct a desktop review of inventories, assessments and other studies of 

ecosystem valuation for targeted forest ecosystem in Bangladesh and validation 

of data. Give particular attention to recent forest inventories conducted under 

REDD+ project, including Bangladesh Forest Inventory (BFI), Forest Reference 

Level (FRL) and Drivers of Deforestation and Forest Degradation, and 

Bangladesh National REDD+ Strategy 

ii. The consultant shall also study and review existing national financial policy and 

guideline, accounting and budgeting system of the country 

iii. Conduct a desktop review of inventories of methods of renowned international 

organization (World Bank, UNDP, FAO, UNEP, DEFRA etc.) for natural wealth 

accounting and review existing methods and approaches and prepare analytical 

report 

iv. Select appropriate assessment and economic valuation methods, or any other 

agreed initiative where possible, for financial quantification of social, economic, 

cultural value of forested ecosystems, stock value, products/goods and services. 

Methods should be repeatable and replicable, so that follow-up valuations can 

be conducted to monitor social and economic changes in ecosystem values over 

time 

v. Review and analyze international experience in applying methods and 

approaches for economic valuation of 11atural wealth (ecosystem service 

valuation) and make recommendations for their implementation in the context of 

Bangladesh 

vi. Prioritize and adapt international experience in applying methods and 

approaches for economic valuation of ecosystem services to implement in 

Bangladesh with regards to context of the country (policy, institutional and socio-

economic etc.) 

vii. The consultant shall also study and review the Natural Wealth Accounting 

Framework (NWAF) (Valuation of Ecosystem Services) of the WAVES (of the 

World Bank) to promote sustainable development by ensuring that natural 

resources are mainstreamed in development planning and national economic 

accounts 
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viii. Develop a national guidelines/methodology and prepare a Framework of Natural 

Wealth Accounting (Valuation of Ecosystem Services) Tool including economic 

modeling for value prediction in support to develop framework for Protected 

Areas of the country. This should provide a simple framework for using economic 

valuation to identify financial and economic instruments which can support 

conservation in the real world, by helping decision-makers to better recognize, 

demonstrate and capture the values of ecosystems and biodiversity 

ix. The consultant shall work on three basic principles, (i) step-by-step 

implementation of System of Environmental-Economic Accounting Experimental 

Ecosystem Accounting (SEEA EEA) forest accounts, taking into account 

available data, regulatory requirements and needs of integrated forest 

management; ii) flexible and modular approach, in accordance with the priorities 

in forest managernent, development of national statistics, and international 

comparisons; and iii) cross-cutting inter agency interactions. The consultant shall 

also study and review the similar exercises done in other countries of the world 

x. Based on the review result, as mentioned above, the consultant shall develop a 

framework/protocol for Ecosystem Service Valuation (Natural Wealth Accounting) 

and share this framework/protocol by arranging a workshop in consultation with 

the PMU to get better insights and conm1ents on the developed 

framework/protocol 

xi. The consultant shall consider all the suggestions and comments that would come 

from the workshop, finalize the Nahiral Wealth Accounting Framework 

(NWAF)/Protocol of Teknaf Wildlife Sanctuary, Modhupur National Park and 

Ramgarh-Sitakunda Reserved Forests (RSRF) and submit to the BFD/PMU for 

approval 

xii. The scope of the consultancy also includes study of forest ecosystems and their 

trends, analyzing their roles in providing direct and indirect services to 

communities/ country; 

xiii. The assignment shall focus on the potential customer's attitude towards forest 

originated services, how they wish to conserve forest resources for future, 

willingness to pay to current services and future values; 

xiv. This valuation is expected to concentrate on, tangible and intangible services of 

the ecosystem including but not limited to forest land assets, trees, herbs and 

shrubs, other forest and environmental assets like present carbon stock etc.; 
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xv. This Consultancy is expected to foster national capacity development and 

knowledge transfer through learning by doing and training to FD Officials and 

relevant stakeholders 

xvi. The determined economic valuation of the natural wealth shall be presented in 

Bangladeshi taka and US dollars 

 

TASK II: Field Level Survey 

i. The consultant shall undertake the field level survey (following appropriate 

statistical methods) based on the approved Framework/Protocol in the PAs: 

Teknaf Wildlife Sanctua1y, Modhupur National Park and Ramgarh-Sitakunda 

Forest Reserve (RSFR) to get the data of Teknaf Wildlife Sanctua1y, Modhupur 

National Park and Ramgarh-Sitakunda Reserved Forests (RSRF); 

ii. This is expected that the consultant shall design a clear data collection plan 

and coordinate with the concerned Divisional Forest Officer for the data 

collection. 

iii. The processing and analysing of collected data shall have to be done which 

shall show the current or baseline value of the identified ecosystems services 

(e.g., provisioning, regulating, supporting and cultural services) and shall be 

disaggregated according to the different beneficia1y groups, sectors and scales 

as far as possible. 

iv. Raw data, analysis, result etc. and the findings of the survey will have to 

submitted to the PMU. 

TASK III: Development of training manual and training conducting 

i. Based on material reviewed, methods and approaches adapted for valuation of 

ecosystem services (natural wealth accounting), the consultant shall develop 

learning materials for (a) Training of trainers ("TOT") and (b) trainings for a wide 

range of stakeholders. 

 

Objective (b) - Payment for Ecosystem Service (PES) scheme in Ramgarh Sitakunda Reserved Forests 

(RSRF) 

The overall objective of the assignment is to conduct a scoping assessment/feasibility study of 

ecosystem services suitable for setting up PES schemes in Ramgarh-Sitakunda Forest Reserve 

of Chattogram North Forest Division and identify potential buyers of such services, institutional 

and technical capacity required to supervise such deals, implementation arrangements and 

PES agreements. This assignment is to be done based on the findings of natural wealth 

accounting (Valuation of Ecosystem Services) of Ramgarh-Sitakunda Reserved Forests (RSRF) 

The consultant/firm will work in close collaboration with SUFAL project and will carry the following 

tasks: 

i. Review relevant literature and available studies on the types of payments for 

ecosystem services including successful models at the global and regional levels to 

assess applicability in the context of Bangladesh. 
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ii. Prepare a work plan outlining the approach for a scoping assessment/feasibility study 

based on the available methodologies, including UNEP publication on payments for 

ecosystem services. 

iii. Review of legal system, policies, programs, plans, projects and practices that have an 

impact on decision-making regarding sustainable land management, degradation and 

forest conservation in Bangladesh. 

iv. Hold stakeholder consultations (Government, NGOs, Academia, Businesses, local 

industries, local communities etc.) to inform the potential schemes. 

v. The firm shall go for preparation of strategic plan for potential PES which shall include 

the following- 

✓ defining and assessing potential ecosystem services that could be sold in a particular 

area 

✓ determining their marketable value Identifying potential buyers who are interested 

in such services and undertaking an assessment of their willingness to pay 

✓ Assessing technical and institutional capacity that would be required to supervise 

such business transactions (policy, land ownership context, existing or required 

new rules, surveying capacity) 

✓ Proposing implementation arrangements, i.e., PES management plan, possible 

payment types and options, environmental and social impacts, contract types, etc. 

vi. Preparation of PES scheme framework in consultation with key stakeholders on 

Incentive or market-based mechanisms; Charges (e.g., taxes and user fees),, 

Tradable permits (e.g., emissions trading), Certification schemes (e.g., eco- labels) 

vii. Present report to stakeholders on the outcomes of the analytical work at a workshop 

viii. Incorporate stakeholder comments in the final report. 

 

Transfer of Knowledge (Seminar/consultation workshop/training) 

This consultancy is expected to foster national capacity development and knowledge transfer 

through learning by doing and training. It will utilize internationally accepted, culturally appropriate, 

and gender sensitive methods and approaches compatible with the national financial and economic 

analysis framework along with traditional knowledge. It is desired that the international Ecosystems 

valuation specialist will provide training on the methods of valuation of ecosystem services in the Pas 

and in the Ramgarh-Sitakunda Reserved Forests (RSRF). At least 100 officers shall have to be 

imparted training on this. 

Data, personnel, facilities and local services to be provided by the client 

The Project Director (PD) will provide necessary information as per requirement of the Firm. PD will 

also inform all cost centres to provide arrangements for necessary data and documents as needed 

for the preparation of reports by the consultant. Consulting firm will engage staff and experts for field 

data collection. 

Institutional arrangements 

The consultant will report to the PMU and work in coordination with other project consultants and 

concerned divisional forest of the BFD. The firm, for all administrative matters, will report to the PD. 
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All the technical reports as well as the quarterly progress reports shall be submitted to the Project 

Director and Chief Technical Advisor (CTA). 

8.2 Annexure II: List of Medicinal plants extracted in MNP 

Medicinal plants Total extraction (in tonnes/year) 

Basok (Justica adhatoda) 141.65 

Tulsi (Ocimum tenuiflorum) 40.13  

Arjun (Terminalis arjuna) 108.59  

Amlaki (Phyllanthus emblica) 62.11  

Bahera (Terminalia bellirica) 31.28  

Hartoki (Terminalia chebula) 7.60  

Kalo Duthra (Dutura metel) 66.14  

Thankuni (Centell asiatica) 45.58  

Pudina Pata (Mentha) 29.94  

Kalomegh (Andrographics paniculata) 5.81  

Lojjaboti (Mimosa pudica) 5.81  

Ulot Combol(Abroma augusta) 32.17  

Durbagash (Cynodon dactylon) 13.41  

Kalo Sham 10.73  

Kharajura 5.36  

Shotomala (Asparagus officinalis) 5.36  

Segun (Tectona grandis) 0.89  

Telkuchi (Coccinia cordifolia) 5.362  

Medicinal Plants (by households) 617.92  

Arjun (Terminalis arjuna) 0.38  

Amlaki (Phyllanthus emblica) 1.14  

Bahera (Terminalia bellirica) 0.44  

Hartoki (Terminalia chebula) 0.19  
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Yasthimadhu 0.13  

Medicinal Plants (by vendors) 2.28  

Total Medicinal Plants 620.20  

 

8.3 Annexure III: List of NTFP and their extraction in MNP 

NTFP Total extraction (in tonnes/year) 

Foliage 11,152.71  

Honey 540.25  

Potatoes 420.94  

Dry Leaves 1,242.27  

Banana 75.07  

Papaya 71.50  

Rattan 612.20  

Arum 84.90  

Banarkula Foll (Wild Fruit) 53.62  

Mushroom 0.9  

NTFP (by Households) 14,254.36  

Foliage 3,324.99  

Honey 22.37 

Potatoes 36.55 

Dry Leaves 2,950.61 

NTFP (by Vendors) 6,334.47  

Total NTFP extracted 20,588.85  

 

8.4 Annexure IV: Monetary Value of different Medicinal Plants in MNP 

Medicinal plants Total Value (in BDT/year) 

Basok (Justica adhatoda)                               80,07,716  
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Tulsi (Ocimum tenuiflorum)                               22,35,636  

Arjun (Terminalis arjuna)                               68,88,334  

Amlaki (Phyllanthus emblica)                               60,05,787  

Bahera (Terminalia bellirica)                               68,45,882  

Hartoki (Terminalia chebula)                               17,78,499  

Kalo Duthra (Dutura metel)                               51,12,069  

Thankuni (Centell asiatica)                               40,93,230  

Pudina Pata (Mentha)                               10,85,868  

Kalomegh (Andrographics paniculata)                               58,09,169  

Lojjaboti (Mimosa pudica)                                 2,61,413  

Ulot Combol(Abroma augusta)                               13,94,201  

Durbagash (Cynodon dactylon)                                     67,029  

Kalo Sham                                 6,43,477  

Kharajura                                 4,28,985  

Shotomala (Asparagus officinalis)                                 3,21,739  

Segun (Tectona grandis)                                     53,623  

Telkuchi (Coccinia cordifolia)                                 1,07,246  

Medicinal Plants (by households)                           5,11,39,902  

Arjun (Terminalis arjuna)                                     16,181  

Amlaki (Phyllanthus emblica)                                 1,59,904  

Bahera (Terminalia bellirica)                                     88,836  

Hartoki (Terminalia chebula)                                     47,591  

Yasthimadhu                                     19,036  

Medicinal Plants (by vendors)                                 3,31,547  

Total Medicinal Plants                           5,14,71,449  
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8.5 Annexure V: Monetary Value of different NTFP in MNP 

NTFP Total Value (in BDT/year) 

Foliage                           5,61,79,133  

Honey                         30,73,49,727  

Potatoes                           1,93,31,127  

Dry Leaves                               44,41,780  

Banana                               14,19,225  

Papaya                               26,99,029  

Rattan                         29,32,28,977  

Arum                               19,66,180  

Banarkula Foll (Wild Fruit)                               21,44,924  

Mushroom                                 8,93,718  

NTFP (by Households)                         68,96,53,821  

Foliage                           1,20,30,878  

Honey                           2,43,66,336  

Potatoes                                 7,30,990  

Dry Leaves                               88,51,833  

NTFP (by Vendors)                           4,59,80,037  

Total NTFP extracted                         73,56,33,858  

 

8.6 Annexure VI: List of Medicinal Plants and their extraction in TWS 

Medicinal plants Total extraction (in tonnes/year) 

Nimpata (Azadirachta indica)  72.03  

Arjun (Terminalia arjuna)  117.61  

Sensitive Plant (Mimosa)  23.08  

Harvanga (Cissus quadragularis)  3.61  

Golata Pata  2.68  
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Sajna (Moringa oleifera)  13.99  

Orol Pata (Cajanus cajan)  5.13  

Sisu (Dalbergia sissoo)  6.41  

Kerun Tree  1.75  

Thankunipata (Centella asiatica)  14.45  

Ohabi Pata  3.26  

Mehedi (Lawsonia inermis)  1.63  

Meherguni (Swietenia)  2.33  

Sal (Shorea robusta)  0.58  

Gorjon  2.80  

Boroi (Ziziphus mauritana)  1.86  

Apon (Achyranthes aspera)  3.26  

Kharon  0.70  

Jarmoni (Makania micrsntha kunth)  1.17  

Shongka Full  0.23  

Kerul  1.40  

Modon Motso Pata  0.70  

Apangas (Achyranthes aspera)  8.16  

Dheki Lota (Diplazium esculentum)  0.93  

Wild Potato  16.78  

Ajar Chokkro  0.47  

Argo Pata  0.93  

Amloki (Phyllanthus emblica)  0.93  

Bajulla  0.93  

Bas Poti  0.93  

Basuk (Justicia adhatoda)  0.47  

Batuk  1.86  
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Boiloti  0.23  

Borun Tree (Crateva religiosa)  0.23  

Changapata  0.23  

Dia Lota  2.33  

Fala  2.80  

Gil Pata  0.93  

Ginger  5.59  

Gharon  0.12  

Goyara  0.93  

Hoijal  0.93  

Honey  0.93  

Kaida  0.93  

Kata Noitta  0.23  

Kalamanik  0.12  

Kharong  0.23  

Koroi (Albizia lebbeck)  1.40  

Koron Pata  0.47  

Methani Pata  0.23  

Milla Pata  0.23  

Modom  0.47  

Mourilota  0.70  

Moyadi Pata  1.40  

Muccani Lota  0.12  

Razulla  0.93  

Sorno Lota (Cuscuta)  0.70  

Tangda  0.23  

Tetul (Tamarindus indica)  1.86  
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Tulshi Pata (Ocimum sanctum)  0.93  

Ulana Pata  0.47  

Medicinal Plants (by households)  340.00  

Amlaki ((Phyllanthus Emblica)  5.37  

Hortoki (Terminalia Chebula)  10.74  

Bohera (Terminalia Bellirica)  21.45  

Medicinal Plants (by vendors)  37.60  

Medicinal Plants (in BDT per year)  377.60  

 

8.7 Annexure VII: List of NTFP and their extraction in TWS 

NTFP Total extraction (in tonnes/year) 

Wild Potato 313.31  

Honey 39.16  

Shorki Fruit 17.72  

Amloki (Phyllanthus emblica) 11.19  

Kelani Shak (Green Leafy Vegetables) 58.75  

Tiyatui 19.12  

Tara 6.99  

Cucumber 19.58  

Tok Fol (Sour Fruit) 4.20  

Jam Fruit (Syzygium cumini) 1.86  

Groupfol 3.26  

Bel (Aegle marmelos) 2.33  

Gur Gola 2.80  

Hon Shak (Green Leafy Vegetable) 28.91  

Dheki Shak (Green Leafy Vegetable) 5.59  

Beri Beri Fruit 24.24  
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Pongchol 12.59  

Chorki Gola 2.80  

Aha Fruit 0.93  

Amra (Spondias mombin) 27.97  

Ashar Fruit 1.86  

Bamboo 4.66  

Boroi (Ziziphus maurtiana) 2.80  

Batio Fruit 1.86  

Bean 7.46  

Banana 9.32  

Chalta (Dillenia indica) 9.32  

Ghag Fruit 0.93  

Jad Fol 1.86  

Jolpai (Elaeocarpus serratus) 0.93  

Kalasi 0.93  

Kakra Gola 0.47  

Kheyara Gola 0.93  

Koyara 3.73  

Pirillagula 1.86  

Pelo 0.47  

Radish 9.32  

Sungrass 93.25  

Ujayon Fruit 13.99  

Wild Mango 3.73  

NTFP (by Households) 773.02  

Wild Fruit (Groupfol) 8.06  
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Wild Vegetables (Bet Baiun) 32.23  

Wild Fruits (Blackberry) 4.03  

Vegetable (Leaf) 120.85  

Sun Grass 161.13  

Wild Potato 42.30  

Wild Vegetable (Tiatu) 103.73  

Chalta (Dillenia Indica) 26.86  

Wild vegetable (Tip Begun) 12.08  

Wild Vegetable (Gurguitta Gola) 9.40  

Will Fruit (Ata Gola) 7.52  

Kahagola 80.57  

Olive (Elaeocarpus Serratus) 8.06  

Kolani Shak 3.02  

NTFP (by Vendors) 619.82  

NTFP (in BDT per year) 1,392.84  

 

 

8.8 Annexure VIII: List of Fish and other aquatic produce extracted in 

TWS 

Aquatic Produce Total Extraction (in tonnes/year) 

Puti Fish (Puntius) 44.76  

Shrimp 46.16  

Tortoise 83.92  

Taki Fish (Channa Punctata) 33.57  

Tank Goby (Glossogobius Giuris) 8.39  

Fish and Other Aquatic Produce (by households) 216.80  

Shrimp 5.37  
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Putty Fish (Puntius) 3.22  

Pui Fish 1.61  

Chiring Fish 4.30  

Fish and Other Aquatic Produce (by vendor) 14.50  

Fish and Other Aquatic Produce (in BDT per year) 231.30  

 

8.9 Annexure IX: Monetary value of Medicinal Plants in TWS 

Medicinal plants Total Value (in BDT/year) 

Nimpata (Azadirachta indica)                               57,15,169  

Arjun (Terminalia arjuna)                           1,00,09,856  

Sensitive Plant (Mimosa)                               10,90,993  

Harvanga (Cissus quadragularis)                                 2,27,290  

Golata Pata                                 6,17,763  

Sajna (Moringa oleifera)                               21,49,348  

Orol Pata (Cajanus cajan)                                 4,66,236  

Sisu (Dalbergia sissoo)                                 2,26,125  

Kerun Tree                                     90,916  

Thankunipata (Centella asiatica)                                     90,916  

Ohabi Pata                                     62,942  

Mehedi (Lawsonia inermis)                                 5,40,834  

Meherguni (Swietenia)                                 9,55,784  

Sal (Shorea robusta)                                 1,51,527  

Gorjon                                 1,77,170  

Boroi (Ziziphus mauritana)                                     60,611  

Apon (Achyranthes aspera)                                 7,92,601  

Kharon                                 1,86,494  

Jarmoni (Makania micrsntha kunth)                                     58,280  
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Shongka Full                                     11,656  

Kerul                                     69,935  

Modon Motso Pata                                 3,14,709  

Apangas (Achyranthes aspera)                                 4,07,957  

Dheki Lota (Diplazium esculentum)                                     18,649  

Wild Potato                                 7,83,277  

Ajar Chokkro                                     13,987  

Argo Pata                                     37,299  

Amloki (Phyllanthus emblica)                                 3,72,989  

Bajulla                                     27,974  

Bas Poti                                     18,649  

Basuk (Justicia adhatoda)                                 1,39,871  

Batuk                                 1,30,546  

Boiloti                                     13,987  

Borun Tree (Crateva religiosa)                                     11,656  

Changapata                                     69,935  

Dia Lota                                 1,16,559  

Fala                                 1,39,871  

Gil Pata                                 2,79,742  

Ginger                                 5,59,483  

Gharon                                     34,968  

Goyara                                 9,32,472  

Hoijal                               11,18,967  

Honey                               18,64,944  

Kaida                                     37,299  

Kata Noitta                                       4,662  

Kalamanik                                       1,166  
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Kharong                                 1,16,559  

Koroi (Albizia lebbeck)                                     55,948  

Koron Pata                                     93,247  

Methani Pata                                 1,16,559  

Milla Pata                                       2,331  

Modom                                 1,86,494  

Mourilota                                     20,981  

Moyadi Pata                                     13,987  

Muccani Lota                                       5,828  

Razulla                                     37,299  

Sorno Lota (Cuscuta)                                     13,987  

Tangda                                     69,935  

Tetul (Tamarindus indica)                                 2,05,144  

Tulshi Pata (Ocimum sanctum)                                       4,662  

Ulana Pata                                 1,39,871  

Medicinal Plants (by households)                           3,22,86,897  

Amlaki ((Phyllanthus Emblica)                                 2,14,842  

Hortoki (Terminalia Chebula)                                 5,37,104  

Bohera (Terminalia Bellirica)                               10,74,208  

Medicinal Plants (by vendors)                               18,26,154  

Medicinal Plants (in BDT per year)                           3,41,13,051  
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8.10 Annexure X: Monetary value of NTFP in TWS 

NTFP Total Value (in BDT/year) 

Wild Potato                           1,53,46,162  

Honey                           4,86,51,738  

Shorki Fruit                                 6,66,718  

Amloki (Phyllanthus emblica)                                 4,56,911  

Kelani Shak (Green Leafy Vegetables)                               41,12,203  

Tiyatui                                 8,62,537  

Tara                                 4,80,223  

Cucumber                                 7,73,952  

Tok Fol (Sour Fruit)                                 3,45,015  

Jam Fruit (Syzygium cumini)                                 2,89,066  

Groupfol                                 1,39,871  

Bel (Aegle marmelos)                                 1,53,858  

Gur Gola                                 1,58,520  

Hon Shak (Green Leafy Vegetable)                               84,20,224  

Dheki Shak (Green Leafy Vegetable)                                 2,79,742  

Beri Beri Fruit                               18,83,594  

Pongchol                               10,90,993  

Chorki Gola                                 1,02,572  

Aha Fruit                                     93,247  

Amra (Spondias mombin)                               27,97,417  

Ashar Fruit                                     37,299  

Bamboo                                 9,32,472  

Boroi (Ziziphus maurtiana)                                     83,923  

Batio Fruit                                 1,49,196  

Bean                                 3,72,989  
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Banana                                 4,66,236  

Chalta (Dillenia indica)                                 5,59,483  

Ghag Fruit                                     37,299  

Jad Fol                                 3,72,989  

Jolpai (Elaeocarpus serratus)                                     27,974  

Kalasi                                     60,611  

Kakra Gola                                     18,649  

Kheyara Gola                                     37,299  

Koyara                                     74,598  

Pirillagula                                 1,86,494  

Pelo                                     32,637  

Radish                                 3,72,989  

Sungrass                               18,64,944  

Ujayon Fruit                               13,98,708  

Wild Mango                                 2,98,391  

NTFP (by Households)                           9,44,89,741  

Wild Fruit (Groupfol)                               10,33,925  

Wild Vegetables (Bet Baiun)                               16,11,312  

Wild Fruits (Blackberry)                                 6,04,242  

Vegetable (Leaf)                               48,33,936  

Sun Grass                               64,45,248  

Wild Potato                               34,64,321  

Wild Vegetable (Tiatu)                               40,88,704  

Chalta (Dillenia Indica)                                 3,22,262  

Wild vegetable (Tip Begun)                               24,16,968  

Wild Vegetable (Gurguitta Gola)                                 5,63,959  

Will Fruit (Ata Gola)                                 1,50,389  
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Kahagola                               60,42,420  

Olive (Elaeocarpus Serratus)                                 3,22,262  

Kolani Shak                                 1,51,061  

NTFP (by Vendors)                           3,20,51,010  

NTFP (in BDT per year)                         12,65,40,751  

 

8.11 Annexure XI: Monetary value of fish and other aquatic produce in 

TWS 

Aquatic Produce Total Value (in BDT/year) 

Puti Fish (Puntius)                           1,39,87,083  

Shrimp                           2,68,55,200  

Tortoise                           2,09,80,625  

Taki Fish (Channa Punctata)                               67,13,800  

Tank Goby (Glossogobius Giuris)                               41,96,125  

Fish and Other Aquatic Produce (by households)                           7,27,32,833  

Shrimp                               32,22,624  

Putty Fish (Puntius)                                 6,44,525  

Pui Fish                                 8,05,656  

Chiring Fish                               25,78,099  

Fish and Other Aquatic Produce (by vendor)                               72,50,904  

Fish and Other Aquatic Produce (in BDT per year)                           7,99,83,737  

 

8.12 Annexure XII: List of Medicinal plants extracted in RSRF 

Medicinal plants Total Extraction (in tonnes/year) 

Arjun (Terminalia arjuna)      138.84  

Nimpata (Azadirachta indica)         73.80  

Amloki (Phyllanthus emblica)         81.30  
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Horitoki (Terminalia chebula)         43.15  

Kalomegh (Andrographics paniculata)           8.76  

Tulshi pata (Ocimum sanctum)         12.51  

Bahera (Terminalia bellirica)         24.39  

Thankunipata (Centella asiatica)           6.25  

Pipul pata (Piper longum)           2.50  

Ashugondha (Withania somnifera)           0.63  

Menda (Litsea glutinosa)         12.51  

Sada musli (Chlorophytum boribilianum)            0.63  

Medicinal Plants (by households)      405.26  

Thona (Oroxylum Indicum)         84.05  

Cycus      126.08  

Udal (Sterculia Villosa)         42.03  

Medicinal Plants (by FGD)      252.16  

Medicinal Plants (in BDT per year)      657.42  

 

8.13 Annexure XIII: List of NTFP extracted in RSRF 

NTFP Total Extraction (in tonnes/year) 

Honey                   108.82  

Jackfruit                   370.24  

Mango                   205.13  

Amloki (Phyllanthus emblica)                     20.01  

Berry                       7.50  

Bamboo                   700.45  

Lichi                     17.51  

Guava                     25.02  

Olive                       7.50  
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Sungrass                    100.06  

Banana                     25.02  

 Murta (Schumannianthus dichotomus)                     25.02  

NTFP(by households)               1,612.29  

Cool Mat (Schumannianthus dichotomus)               1,751.13  

Lemon               2,521.62  

Honey                       1.40  

NTFP(by Vendor)               4,274.15  

Asian Broom Grass (Thysanolaena Latifolia)             55,515.99  

Baccaurea Motleyana*               5,603.60  

Lemon*         3,67,736.25  

Papaya             42,027.00  

Wild Potato                     70.05  

Wild Rooster                       7.00  

Bamboo             20,685.16  

NTFP (by FGD)         4,91,645.05  

NTFP (in BDT per year)         4,97,531.48  

 

8.14 Annexure XIV: Monetary value of medicinal plants in RSRF 

Medicinal plants Total Value (in BDT/year) 

Arjun (Terminalia arjuna)                                        56,84,902  

Nimpata (Azadirachta indica)                                        10,11,900  

Amloki (Phyllanthus emblica)                                        44,71,623  

Horitoki (Terminalia chebula)                                        68,98,182  

Kalomegh (Andrographics paniculata)                                          3,62,733  

Tulshi pata (Ocimum sanctum)                                          5,31,592  

Bahera (Terminalia bellirica)                                        22,20,176  



 

139 | P a g e   

Thankunipata (Centella asiatica)                                          2,62,669  

Pipul pata (Piper longum)                                          1,00,064  

Ashugondha (Withania somnifera)                                              25,016  

Menda (Litsea glutinosa)                                        12,50,804  

Sada musli (Chlorophytum boribilianum)                                               37,524  

Medicinal Plants (by households)                                    2,28,57,184  

Thona (Oroxylum Indicum)                                        25,21,620  

Cycus                                        50,43,240  

Udal (Sterculia Villosa)                                        12,60,810  

Medicinal Plants (by FGD)                                        88,25,670  

Medicinal Plants (in BDT per year)                                    3,16,82,854  

 

8.15 Annexure XV: Monetary value of NTFP in RSRF 

NTFP Total Value (in BDT/year) 

Honey                                    8,34,91,138  

Jackfruit                                    2,84,68,289  

Mango                                    2,60,41,730  

Amloki (Phyllanthus emblica)                                        10,20,656  

Berry                                          8,00,514  

Bamboo                                  14,00,90,000  

Lichi                                        26,26,688  

Guava                                        11,75,755  

Olive                                          3,00,193  

Sungrass                                     4,00,25,714  

Banana                                        30,01,929  

 Murta (Schumannianthus dichotomus)                                        25,01,607  

NTFP(by households)                                  32,95,44,214  
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Cool Mat (Schumannianthus dichotomus)                                    3,50,22,500  

Lemon                                    1,26,08,100  

Honey                                        12,60,810  

NTFP(by Vendor)                                    4,88,91,410  

Asian Broom Grass (Thysanolaena Latifolia)                                  40,63,77,017  

Baccaurea Motleyana*                                        84,05,400  

Lemon*                                  73,54,72,500  

Papaya                              1,68,10,80,000  

Wild Potato                                    1,69,29,877  

Wild Rooster                                        70,04,500  

Bamboo                                  12,92,82,275  

NTFP(by FGD)                              2,98,45,51,569  

NTFP (in BDT per year)                              3,36,29,87,193  

8.16 Annexure XVI: Monetary value in fish and other aquatic produce in 

RSRF 

Aquatic Produce Total Value (in BDT/year) 

Fish                                    3,41,96,970  

Shrimp                                        66,29,259  

Fish and Other Aquatic Produce (by households)                                    4,08,26,229  

Fish and Other Aquatic Produce (in BDT per year)                                    4,08,26,229  
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8.17 Annexure III: PES Case Studies 

 

 

 

 

 

 

1. Payment for Ecosystem Services, Sibuyan Island, Philippines 

 
Country/Province: Philippines, Romblon Province   

Implementing Agency: World Wildlife Fund (WWF), Local Government, NGOs   

Year: 2005 

Description: 

Sibuyan Island, the second-largest island in Romblon Province, faced severe deforestation 

challenges, particularly affecting vital watersheds like Cantigas and Palangcalan. This 

deforestation threatened the water supply for San Fernando town and had a detrimental impact 

on agriculture. A WWF study predicted worsening erosion and declining water quality if no 

intervention was made. To address these issues, land use scenarios emphasizing soil 

conservation and reforestation were proposed, informed by research and community 

referendums. 

The focus was on prioritizing ecosystem services such as water supply and reduced 

sedimentation. Economic evaluations revealed the potential costs to residents and farmers if 

the degradation continued. To implement these conservation measures, the Payment for 

Ecosystem Services (PES) model was introduced, aiming to financially compensate indigenous 

households for their conservation efforts while ensuring downstream users contributed to these 

efforts. 

Outcome: 

The introduction of the PES model shifted public management perspectives towards ecosystem 

services, resulting in a watershed co-management agreement in 2005. This agreement involved 

various stakeholders, including indigenous groups, local government, and NGOs, each with 

clearly defined roles and responsibilities. The PES model successfully incentivized participation, 

with incomes from conservation surpassing those from logging and hauling. 

Learnings: 

Legal recognition of indigenous land rights played a crucial role in empowering local 

communities and facilitating their involvement in conservation efforts. The alignment of interests 

and the success of PES in incentivizing participation highlighted the importance of community 

involvement and innovative financing mechanisms in sustainable watershed management. 
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2. Payment for Ecosystem Services and Alternative Livelihoods in Rural China 

 
Country/Province: China, Minshan Mountains   

Implementing Agency: Shanshui Conservation Center, Conservation International, Local 

Government 

Year: 2007   

Description: 

Yujiashan village, located in the Minshan mountains, faced ecological and social challenges 

despite its designation as a nature reserve in 2007. Government initiatives like the "Grain to 

Green Program" led to significant land use changes, impacting the environment and community. 

Pollution from the village further degraded water quality downstream in Pingwu City, 

necessitating urgent action. 

In evaluating ecosystem services, three key services were considered: biodiversity 

preservation, clean water supply, and carbon sequestration. The annual operating costs of the 

local Nature Reserve were used as a proxy for the cost of preserving biodiversity. The value of 

clean water supply was estimated based on the amount of water flowing from each watershed, 

and carbon sequestration was evaluated by calculating the amount of carbon sequestered 

within the reserve. 

Outcome: 

Following the assessment, payment for water conservation was implemented in 2010. This 

initiative provided financial incentives to the village for preserving water resources, with funding 

sourced from Shanshui, Conservation International, the local government, and Pingwu City 

residents. Additionally, the program supported alternative livelihoods, such as biogas plant 

installations and the promotion of beekeeping, to reduce reliance on wood harvesting. 

Learnings: 

The PES initiative in Yujiashan demonstrated the effectiveness of combining financial incentives 

with support for alternative livelihoods in promoting sustainable ecosystem management. The 

approach highlighted the importance of addressing underlying socio-economic challenges to 

ensure the long-term success of conservation efforts. 
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3. Offsetting Industrial Groundwater Consumption through Partnerships in Kumamoto 

Prefecture, Japan 

Country/Province: Japan, Kumamoto Prefecture   

Implementing Agency: Sony Semiconductor Kyushu, Kumamoto City Government   

Year: 2007   

Description: 

Kumamoto Prefecture, heavily reliant on groundwater for 80% of its drinking water supply, faced 

declining groundwater levels due to urbanization and policies reducing rice production. 

Industrial water usage, particularly by Sony Semiconductor Kyushu's Kumamoto Technology 

Centre, raised additional concerns. The evaluation of ecosystem services in Kumamoto focused 

on three key aspects: biodiversity preservation, clean water supply, and carbon sequestration. 

Biodiversity preservation was essential for maintaining ecosystem health, while clean water 

supply was critical for human consumption and agricultural needs. Carbon sequestration was 

evaluated through the forest ecosystems in the region, which played a significant role in 

absorbing CO2 from the atmosphere. 

Outcome: 

The initiative led to the implementation of a water offset program, where factories offset their 

water consumption by funding ecosystem conservation. This model, categorized as a Payment 

for Ecosystem Services (PES), was further expanded by Kumamoto City, which incorporated 

groundwater recharge into its water conservation plans, signaling broader policy uptake and 

long-term sustainability efforts. 

Learnings: 

The Kumamoto case study highlights the potential of industry-government partnerships in 

addressing environmental challenges through PES models. The success of this initiative 

underscores the importance of integrating ecosystem service valuation into corporate 

environmental responsibility strategies. 
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4. Payments for Ecosystem Services in the Andes-Amazon Basin 

Country/Province: Andes-Amazon Basin, Colombia, Ecuador, Peru   

Implementing Agency: Local Governments, NGOs, Community Groups   

Year: 2009   

Description: 

The Andes-Amazon Basin, a region of critical biodiversity and ecosystem services, faced 

threats from deforestation and other environmental pressures. Researchers engaged 473 

community and government representatives to identify priority ecosystem services, using 

methods such as market prices, cost avoided, and the value transfer method to quantify their 

economic value. 

The evaluation focused on ecosystem services like fish provision, timber, non-timber forest 

products, disease regulation, water purification, carbon sequestration, and scenic beauty. These 

services were crucial for local food security, economic activities, climate change mitigation, and 

ecotourism. 

Outcome: 

The study revealed significant contributions of ecosystem services to local GDP across the 

region: disease regulation in Colombia (3.9%), ecotourism in Ecuador (1.75%), and fish 

provision in Peru (1.7%). The findings supported the development of policy instruments to 

improve property rights and enhance ecosystem management in the region. 

Learnings: 

The Andes-Amazon Basin case study demonstrated the value of ecosystem services in 

supporting sustainable practices and conservation efforts. It also highlighted the need for 

continued research and consistent application of valuation methods to fully understand and 

capitalize on the socio-economic benefits of ecosystem services. 
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5. Payments for Ecosystem Services (PES) in Uganda 

Country/Province: Uganda, Western Region   

Implementing Agency: Local Government, NGOs   

Year: 2010 – 2012   

Description: 

Western Uganda, facing high rates of deforestation and forest degradation, implemented a PES 

program to address these challenges by financially incentivizing forest conservation. The 

program involved a Randomized Control Trial (RCT) with 121 villages, where 60 villages 

received payments for forest conservation, while 61 served as controls. Satellite imagery was 

used to monitor deforestation rates and verify the program's effectiveness. 

The evaluation focused on forest conservation as a key regulating service, with an emphasis 

on preserving biodiversity, carbon sequestration, and other ecosystem services. 

Outcome: 

The PES program led to a 50% reduction in deforestation rates over two years, with no evidence 

of tree-cutting displacement to other forests. Although the economic benefits for households 

were modest, the program was cost-effective and highlighted the feasibility of scaling up similar 

initiatives. 

Learnings: 

The Uganda case study illustrates the potential of PES to achieve significant environmental 

benefits, such as reduced deforestation, while also emphasizing the importance of rigorous 

evaluation methods like RCTs to assess program effectiveness. 
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8.18 Annexure IV: Questionnaires 

FGD QUESTIONNAIRE 

This Focus Group Discussion (FGD) is taken up as a part of project “Consulting Services for Valuation of 

Ecosystem Services (Wealth Accounting) and Assessment of Payment for Ecosystem Services”. This 

project is a part of Sustainable Forests & Livelihood (SUFAL) Project of Bangladesh Forest Department. 

The survey is conducted by TERI in collaboration with (EQMS) to evaluate the different ecosystem 

services, and various parameters associated with the mentioned ecosystem services. Based on the 

finding’s we will be able to estimate the value of the natural capital which can be key contributing factor for 

improving the GDP of Bangladesh. The project developed will help in assessing the contribution of different 

ecosystem services for better policy making and scope of payment of ecosystem services. 

 

Surveyor Code        Date 

Name of the note taker       Time 

 

1. BASIC INFORMATION 

Name of the village______________________________________ 

Union_________________________________ 

Upzila__________________________________________ 

District_______________________________________ 

GPS Coordinates of Village: Latitude_________________________ 

Longitude________________________ 

Total members 

present__________________________________________________________________________________________

_____________  

Name of the 

interviewer________________________________________________________________________ 

1.1 What is your perception on the change of forest cover over the years? 

a) Increased 

b) Decreased 

c) Remains unchanged 

 

1.2 In case decreased what are the reasons? 

a) Infrastructure development (Roads, powerlines) 

b) Overgrazing 

c) Overexploitation of natural resources  

d) If other specify___________________________ 
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2. COLLECTION DETAILS 

Name of 

the 

species  

Villagers 

dependen

t on 

forest 

a) Yes 

b) No  

Number of 

families/peopl

e dependent  

Quantity 

collecte

d per 

visit 

from 

forest 

(in Kg) 

Frequenc

y of 

collection 

in a 

month 

from 

forest (in 

days) 

Number 

of 

months 

in a year 

the 

species 

is 

collecte

d  

Marke

t price 

per 

Kg 

(BDT) 

Availabilit

y of fuel in 

last 10 

year 

NTFP 

        

        

        

        

        

        

        

FODDER 

        

        

        

        

        

MEDICINAL PLANTS 

        

        

        

        

        

        

AQUATIC PRODUCE 

        

        

        

        

        

        

        

FUELWOOD        

Key Points: 

• FGD should include participants from different villages. 

• The participants should consent their participation in FGD. 

• Ensure women participation while conducting the FGD. 

• The participants should be selected from different age, gender, occupation, position in village 

etc. 

• Schedule of the FGD can be provided to the participants beforehand. 
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HOUSEHOLD SURVEY QUESTIONNAIRES 

 

This survey is taken up as a part of project “Consulting Services for Valuation of Ecosystem Services 

(Wealth Accounting) and Assessment of Payment for Ecosystem Services”. This project is a part of 

Sustainable Forests & Livelihood (SUFAL) Project of Bangladesh Forest Department. The survey is 

conducted by TERI in collaboration with (EQMS) to evaluate the different ecosystem services, and various 

parameters associated with the mentioned ecosystem services. Based on the finding’s we will be able to 

estimate the value of the natural capital which can be key contributing factor for improving the GDP of 

Bangladesh. The project developed will help in assessing the contribution of different ecosystem services 

for better policy making and scope of payment of ecosystem services. 

 

Surveyor Code        Date 

Surveyor Name        Time 

 

1. BASIC INFORMATION 

Name of the village________________________________________ 

Union____________________________________ 

Upzila______________________________________________________________ 

District____________________________________________________ 

GPS Coordinates of Village: Latitude_______________________________ 

Longitude_______________________________ 

Name of the Respondent_____________________________________________________ Age________ 

Sex__________________ 

Household Size_____________________ Phone No. of Respondent 

__________________________________________________ 

Level of Education 

_____________________________________________________________________________ 

Education Codes: 1= Primary; 2= Secondary; 3= Higher Secondary; 4= Honors; 5= Masters; 6= PhD; 7= 

Religious Education; 8= Illiterate; 9= Others, please specify 

Occupation 

___________________________________________________________________________________ 

Occupation codes: 1= Own farm activities; 2= Agricultural Labour; 3= Animal Husbandry; 4= Domestic Work; 

5= non-Agricultural labour; 6= Petty Trade; 7= Sale and Collection of NTFP; 8= Tourist Guide; 9= Mason; 10= 

Driver; 11= Carpenter; 12= Traditional Family Occupation; 13= Government Salaried Employee; 14= Private 

Salaried Employee; 15= Migrant Worker (Seasonal); 16= Migrant Worker (Whole Year); 17= Not working; 18= 

Other, Please mention 

 

2. FUELWOOD 

2.1. What are the main sources of fuel/energy uses by your household? 

a) Fuelwood 

b) Kerosene 

c) Coal/ Lignite/ Charcoal 

d) Cow dung 



 

149 | P a g e   

e) LPG f) Others, please specify. 

2.2. What is the source and quantity of fuelwood collected per household? 

Source of 

fuelwood 

Quantity 

collected per 

visit (in Kg) 

Frequency of 

collection in a 

month (in days) 

Number of months in a 

year fuelwood is 

collected 

Forest    

Other lands    

Purchased (Forest 

Depot, market etc.) 
 

 
 

 

2.3. What is the purpose of collection of fuelwoods? 

a) Fuelwood for self-consumption (in Kg) 

________________________________________________ 

b) Fuelwood for selling in market (in Kg) 

_________________________________________________ 

2.4. What is the present market price of fuelwood per kg (in BDT)? 

____________________________________ 

2.5. What is your monthly income from all sources (in BDT) 

__________________________________________ 

2.6. What is the number/percentage of village people dependent on wood collected from forest for fuel/ 

energy? 

a) Number____________________ b) Percentage__________________

2.7. Local perception on the change of forest cover over the years? 

a) Increased 

b) Decreased 

c) Remained 

Same 

2.8. In case it’s decreased, what are the top 3 reasons for it? 

______________________________________________________________________________

_________ 

(E.g., Infrastructure development (Roads, powerlines); Overgrazing; Overexploitation of natural 

resources (For collection of firewood, fodder, NTFP’s, medicinal plants) etc. 

 

 

 

 

3. GRAZING 

3.1. Livestock details: 

S.No. Livestock Type Number 
Monthly Requirement of 

Fodder/Feed (in Kg) 

1 Cow   
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2 Buffalo   

3 Sheep   

4 Goats   

5 
Others, please 

specify_______________ 
  

 

3.2. Does your cattle graze or do you collect resources for stall feeding or both? 

a) Yes b) No 

3.3. What is the source of grazing and frequency? 

Source of grazing 
Grazing hours 

in a day 

Frequency of 

grazing in a month 

(in days) 

Total months in a 

year for grazing 

Forest    

Other lands    

 

Source of Stall 

feeding 

Frequency of 

collection in a month 

(in days) 

Quantity collected 

per visit (in Kg) 

Number of months 

stall feeding is 

done. 

Forest    

Other lands    

Market    

 

3.4. What is the purpose of collection of fodder? 

a) Fodder for stall feeding (in Kg) 

_______________________________________________________ 

b) Fodder for selling in market (in Kg) 

___________________________________________________ 

3.5. What is the present market price of fodder/grass per kg (in BDT)? 

_________________________________ 

3.6. How many different types of fodder/ grass are available in the market and their price per kg (in BDT) 

S.No Type of fodder/ grass 
Market Price per kg (in 

BDT) 

1. .   

2.    

3.     

4.     

5.     

 

3.7. What is the number/percentage of village people dependent on grazing from forest? 

a) Number____________________ b) Percentage_________________

3.8. Local perception on the change of forest and/or grassland over the years? 
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a) Increased 

b) Decreased 

c) Remained 

Same 

3.9. In case it’s decreased, what are the top 3 reasons for it? 

______________________________________________________________________________

_________ 

(E.g., Infrastructure development (Roads, powerlines); Overgrazing; Overexploitation of natural 

resources for fodder collection etc.) 

 

4. NTFP COLLECTION 

4.1. NTFPs collected from the forest: 

S.No. MFP/NTFP 

Quantity 

collected 

per visit (in 

Kg) 

Frequency of 

collection per 

month (in 

days) 

Number of 

months 

NTFP is 

collected 

Market 

Price per 

kg (in 

BDT) 

1.       

2.        

3.        

4.        

5.        

6.      

7.      

 

4.2. What is the purpose of collection of NTFP? 

a) NTFP for self-consumption (in Kg) 

____________________________________________________ 

b) NTFP for selling in market (in Kg) 

___________________________________________________ 

4.3. What is the number/percentage of village people dependent on NTFP extracted from forest? 

a) Number____________________ b) Percentage_________________

4.4. Local perception on the change of NTFP in the forest over the years? 

a) Increased 

b) Decreased 

c) Remained 

Same 

4.5. In case it’s decreased, what are the top 3 reasons for it? 

______________________________________________________________________________

_________ 

(E.g., Infrastructure development (Roads, powerlines); Overgrazing; Overexploitation and 

overconsumption of natural resources or NTFP etc.)

 

5. AQUATIC PRODUCE 

5.1. Aquatic produce collected from the forest: 
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S.No. Aquatic Produce 

Quantity 

collected 

per visit (in 

Kg) 

Frequency of 

collection per 

month (in 

days) 

Number of 

months 

NTFP is 

collected 

Market 

Price per 

kg (in 

BDT) 

1. Fish      

2. Shrimps      

3. Crabs       

4. Prawns      

5. Seaweed      

6. Others, please specify.     

 

5.2. What is the purpose of collection of Aquatic produce? 

a) Aquatic produce for self-consumption (in Kg) 

___________________________________________ 

b) Aquatic produce for selling in market (in Kg) 

____________________________________________ 

5.3. What is the number/percentage of village people dependent on aquatic produce extracted from 

forest? 

a) Number_____________________

__ 

b) Percentage__________________

___ 

5.4. Local perception on the change of Aquatic produce in the forest over the years? 

a) Increased 

b) Decreased 

c) Remained 

Same 

5.5. In case it’s decreased, what are the top 3 reasons for it? 

______________________________________________________________________________

_________ 

(E.g., Infrastructure development (Roads, powerlines); Overexploitation and overconsumption of 

fish and other aquatic produce etc) 

 

6. MEDICINAL PLANTS 

6.1. Medicinal collected from the forest: 

S.No. Medicinal Plants 

Quantity 

collected 

per visit (in 

Kg) 

Frequency of 

collection per 

month (in 

days) 

Number of 

months 

NTFP is 

collected 

Market 

Price per 

kg (in 

BDT) 

1.       

2.       

3.       

4.       

5.       

 

6.2. What is the purpose of collection of medicinal plants? 
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a) Medicinal plants for self-consumption (in Kg) 

___________________________________________ 

b) Medicinal plants for selling in market (in Kg) 

___________________________________________ 

6.3. What is the number/percentage of village people dependent on medicinal plants extracted from 

forest? 

c) Number_____________________

__ 

d) Percentage__________________

___ 

6.4. Local perception on the change of medicinal plants in the forest over the years? 

a) Increased 

b) Decreased 

c) Remained 

Same 

6.5. In case it’s decreased, what are the top 3 reasons for it? 

______________________________________________________________________________

_________ 

(E.g., Infrastructure development (Roads, powerlines); Overgrazing; Overexploitation and 

overconsumption of medicinal plants) 

 

7. WATER PURIFICATION 

7.1. What are the main sources of water available for usage? (Can select multiple options) 

a) Wells 

b) Springs 

c) Valleys 

d) Desalination 

e) Others, please specify. 

7.2. What are the uses of water and the respective consumption (in Litres) from various sources? 

S.N. Uses of water Quantity of consumption (in litres) 

1. Drinking   

2. Agriculture   

3. Household purpose   

4. 
Others, please 

specify__________________ 
  

 

7.3. Is there water tariff paid by your household for using water from various sources? 

a) Yes b) No 

7.4. If yes, then how much do you pay per month (in BDT)? 

___________________________________________ 

7.5. Local perception on the change of forest cover over the years? 

a) Increased 

b) Decreased 

c) Remained 

Same 

7.6. In case it’s decreased, what are the top 3 reasons for it? 
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______________________________________________________________________________

_________ 

(E.g., Destruction of forest due to anthropogenic factors such as Infrastructure development (Roads, 

powerlines) and urbanization; Overexploitation and overconsumption of water resources) 

8. BIODIVERSITY CONSERVATION 

8.1. How long have you been living in this area (in years)? 

___________________________________________ 

8.2. How many times have you visited the National Park/ Wildlife Sanctuary/ Reserved Forest  

_____________ 

8.3. Do you believe that conserving wild animals is necessary? 

a) If yes, what are the reasons? 

_____________________________________________________________________________

b) If no, what are the reasons? 

______________________________________________________________________________

8.4. Did you like the National Park/ Wildlife Sanctuary/ Reserved Forest? 

a) Yes b) No 

8.5. If yes, what aspects do you like the most? 

_____________________________________________________ 

8.6. Have you visited any National Park/ Wildlife Sanctuary/ Reserved Forest to view flora and fauna? 

a) Yes b) No 

8.7. If yes, which National Park/ Wildlife Sanctuary/ Reserved Forest to view flora and fauna? 

______________________________________________________________________________

_________ 

8.8. Which flora did you like the most and why? 

______________________________________________________________________________

_________ 

8.9. Which fauna did you like the most and why? 

______________________________________________________________________________

_________  

8.10. According to you, who should be responsible for maintaining the National Park/ Wildlife Sanctuary/ 

Reserved Forest? 

a) Government 

b) People 

c) Both Government and people 

d) Others, please specify. 

8.11. Do you consume any wild fauna from the National Park/ Wildlife Sanctuary/ Reserved Forest? 

a) Yes b) No
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8.12. Consumption details of wild fauna from the forest? 

S.No. Wild Fauna 

Quantity 

collected 

per visit (in 

Kg) 

Frequency 

of collection 

per month 

(in days) 

Number of 

months 

fauna is 

collected 

Market 

Price per 

kg (in 

BDT) 

1.       

2.       

3.       

4.       

5.       

8.13. What is the purpose of collection of fauna? 

a) Fauna for self-consumption (in Kg) 

__________________________________________________ 

b) Fauna for selling in market (in Kg) 

___________________________________________________ 

a) According to you what are the benefits of National Park/ Wildlife Sanctuary/ Reserved 

Forest? 

b) Wildlife Protection 

c) Reduce Anthropogenic intervention. 

d) Preservation or conservation of Forests 

e) Public Recreation 

f) Aesthetics 

8.14. In a hypothetical situation, if the government requests the citizen to contribute to the management 

of the National Park/ Wildlife Sanctuary/ Reserved Forest; how much money are you willing to pay 

on an annual basis (in BDT)? 

 __________________________________________________________________________ 
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LOCAL VENDORS SURVEY QUESTIONNAIRES 

This survey is taken up as a part of project “Consulting Services for Valuation of Ecosystem Services 

(Wealth Accounting) and Assessment of Payment for Ecosystem Services”. This project is a part of 

Sustainable Forests & Livelihood (SUFAL) Project of Bangladesh Forest Department. The survey is 

conducted by TERI in collaboration with (EQMS) to evaluate the different ecosystem services, and various 

parameters associated with the mentioned ecosystem services. Based on the finding’s we will be able to 

estimate the value of the natural capital which can be key contributing factor for improving the GDP of 

Bangladesh. The project developed will help in assessing the contribution of different ecosystem services 

for better policy making and scope of payment of ecosystem services. 

Surveyor Code        Date 

Surveyor Name        Time 

 

1. BASIC INFORMATION 

Name of the village________________________________________ 

Union_______________________________ 

Upazila________________________________________ 

District_________________________________________ 

GPS Coordinates of Village: Latitude________________________ 

Longitude__________________________ 

Name of the Respondent_________________________________________ Age________ 

Sex________________ 

Household Size_____________________ Phone No. of Respondent 

_____________________________________ 

Level of 

Education___________________________________________________________________________

__ 

Education Codes: 1= Primary; 2= Secondary; 3= Higher Secondary; 4= Honors; 5= Masters; 6= PhD; 7= 

Religious Education; 8= Illiterate; 9= Others, please specify 

Occupation 

___________________________________________________________________________________ 

Occupation codes: 1= Own farm activities; 2= Agricultural Labour; 3= Animal Husbandry; 4= Domestic 

Work; 5= non-Agricultural labour; 6= Petty Trade; 7= Sale and Collection of NTFP; 8= Tourist Guide; 9= 

Mason; 10= Driver; 11= Carpenter; 12= Traditional Family Occupation; 13= Government Salaried 

Employee; 14= Private Salaried Employee; 15= Migrant Worker (Seasonal); 16= Migrant Worker (Whole 

Year); 17= Not working; 18= Other, Please mention 

 

2. BUSINESS DETAILS  

2.1. What are the main products sold by the vendor? 

g) Fuelwood 

h) NTFP 

i) Fodder 

j) NTFP 

k) Aquatic products 

l) Others, please specify. 
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2.2. Are you associated with any organisation?  

a) Yes b) No 

2.3. If yes, please specify  

______________________________________________________________________ 

2.4. How long have you been living in the area (in years)?  

____________________________________________ 

2.5. How long have you been involved in the business? (in years)  

_____________________________________ 

2.6. How many villagers/people are dependent on the product /forest produce? organisation?  

a) Number 

_______________________ 

b) Percentage 

____________________ 

2.7. What is your perception on the change of forest cover over the years? 

d) Increased 

e) Decreased 

f) Remains 

unchanged 
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2.7   In case decreased what are the reasons? 

e) Infrastructure development (Roads, powerlines) 

f) Overgrazing 

g) Overexploitation of natural resources (such as NTFP, fuelwood, fodder, medicinal plants etc.)   

h) If other specify 

_________________________________________________________________________ 

 

3. COLLECTION DETAILS 

 

Name of 

the 

species  

Source 

1. Forest 

2. Villagers 

3. Agriculture 

4. If other 

specify  

Quantity 

collected 

per visit 

from forest 

(in Kg) 

Frequency 

of 

collection 

in a month 

from forest 

(in days) 

Number of 

months in 

a year the 

species is 

collected  

Market 

price per 

Kg (BDT) 

Profit 

from the 

species 

in BDT 

NTFP 

       

       

       

       

       

       

       

FODDER 

       

       

       

       

       

       

MEDICINAL PLANTS 

       

       

       

       

       

       

       

AQUATIC PRODUCTS 
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Fuelwood       

 

TOURIST SURVEY QUESTIONNAIRES 

 

This survey is taken up as a part of project “Consulting Services for Valuation of Ecosystem Services 

(Wealth Accounting) and Assessment of Payment for Ecosystem Services”. This project is a part of 

Sustainable Forests & Livelihood (SUFAL) Project of Bangladesh Forest Department. The survey is 

conducted by TERI in collaboration with (EQMS) to evaluate the different ecosystem services, and various 

parameters associated with the mentioned ecosystem services. Based on the finding’s we will be able to 

estimate the value of the natural capital which can be key contributing factor for improving the GDP of 

Bangladesh. The project developed will help in assessing the contribution of different ecosystem services 

for better policy making and scope of payment of ecosystem services. 

 

Surveyor Code        Date 

Surveyor Name        Time 

 

1. BASIC INFORMATION 

Name of the Respondent____________________________________ 

Union______________________________ 

Upzila________________________________________ 

District_________________________________________ 

Age________ Sex__________________Phone No. of Respondent 

______________________________________ Level of 

Education__________________________________________________________________________ 

Education Codes: 1= Primary; 2= Secondary; 3= Higher Secondary; 4= Honors; 5= Masters; 6= PhD; 7= 

Religious Education; 8= Illiterate; 9= Others, please specify 

Annual Income (in BDT) 

_________________________________________________________________________________________________ 

Occupation 

___________________________________________________________________________________ 

Occupation codes: 1= Own farm activities; 2= Agricultural Labour; 3= Animal Husbandry; 4= Domestic Work; 

5= non-Agricultural labour; 6= Petty Trade; 7= Sale and Collection of NTFP; 8= Tourist Guide; 9= Mason; 10= 

Driver; 11= Carpenter; 12= Traditional Family Occupation; 13= Government Salaried Employee; 14= Private 

Salaried Employee; 15= Migrant Worker (Seasonal); 16= Migrant Worker (Whole Year); 17= Not working; 18= 

Other, Please mention 
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2. ECOTOURISM 

2.1. What was the city and district of departure from which you made this trip to the National Park/ Wildlife 

Sanctuary/ Reserved Forest? 

m) City 

___________________________ 

n) District______________________

2.2. Means of transport used to travel to National Park/ Wildlife Sanctuary/ Reserved Forest? 

a) Flight 

b) Train 

c) Bus 

d) Auto 

e) Own Bike/ Scooter/ Car 

f) Hired taxi. 

g) On foot 

h) Others, please specify. 

2.3. How much time did you take to reach National Park/ Wildlife Sanctuary/ Reserved Forest and how 

far did you come from? 

c) Time (in hrs) 

____________________ 

d) Distance (in Km) 

________________ 

2.4. Group details 

S.No. Details of people in your group No. of people 

1. Friends   

2. Family   

3. Colleagues   

4. Students   

5. Others, please specify    

 

2.5. Source of Information about National Park/ Wildlife Sanctuary/ Reserved Forest?

c) Television 

d) Internet 

e) Newspaper 

f) Magazine 

g) Friends, family, colleagues 

h) Others, please specify. 

2.6. Costs involved during the visit. 

S.No. Facility Costs (in BDT) 

1 Fare for local departure (public transport like flight, bus, train etc)  

2 Fuel expenditure for own vehicle  

3 Hired taxi fare  

4 Auto fare  

5 Rickshaw fare  

6 
Entry fee in the National Park/ Wildlife Sanctuary/ Reserved 

Forest 
 

7 Equipment charges (binoculars, camera, etc)  

8 
Total food expenses (from canteen, local hawkers, restaurants 

etc) 
 

9 Ecotourism charges (guide, vehicle, etc.)  

10 Total lodging charges  
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11 If taken a tour package  

12 Other expenses, please specify  

2.7. How many trips have you made to National Park/ Wildlife Sanctuary/ Reserved Forest? 

a) Once in a year 

b) Twice in a year 

c) Thrice in a year 

d) Others, please specify. 

2.8. If you visit more than once, what is the preferred season/ month of the visit? 

________________________ 

2.9. What is your primary reason to visit National Park/ Wildlife Sanctuary/ Reserved Forest? 

d) Watching animals 

e) Bird watching 

f) Picnic 

g) Safari 

h) Trekking 

i) Camping 

j) Sightseeing 

k) Research & Education 

l) Others, please specify. 

2.10. How important is this visit to the National Park/ Wildlife Sanctuary/ Reserved Forest for you as 

compared with other things you have to do in this area? 

a) Most Important 

b) Very Important 

c) Important 

d) Somewhat Important 

e) Not that Important 

2.11. What is your most liked flora or fauna in the National Park/ Wildlife Sanctuary/ Reserved Forest? 

S.No. Type Names 

1 Mammals  

2 Birds  

3 Reptiles  

4 Amphibians  

5 Fishes  

6 Insect  

7 Trees  

8 Shrubs  

9 Grass  

 

2.12. What according to you, is the reason behind the existence of National Park/ Wildlife Sanctuary/ 

Reserved Forest? 

c) Conservation of Wildlife 

d) Education & Research 

e) Tourist Attraction 

f) Conservation of Forest 

g) Others, please specify. 
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2.13. In your opinion, what improvements need to be made to make the National Park/ Wildlife Sanctuary/ 

Reserved Forest more attractive and tourist friendly?

S.No Improvements Yes No 

1. More sit and relax options while moving around    

2. More Electric Vehicles    

3. Cleanliness inside the park    

4. More protection for indigenous species    

5. Souvenir shops outside the protected area    

6. Facilities of interpretation centre   

7. Handy, informative and easy to use guides and pamphlets   

8. 
Better signage inside the National Park/ Wildlife Sanctuary/ Reserved 

Forest 
  

9. Others, please specify   

2.14. Do you intend to visit the National Park/ Wildlife Sanctuary/ Reserved Forest if the facilities that you 

have described were introduced? 

c) Yes d) No 

2.15. If no. then why? 

__________________________________________________________________________ 

2.16. Do you find the entry fee for the National Park/ Wildlife Sanctuary/ Reserved Forest adequate? 

d) Yes e) No 

2.17. Are you willing to pay more fee towards the improvement of the quality and development of the 

National Park/ Wildlife Sanctuary/ Reserved Forest? 

a) Yes b) No 

2.18. If yes, then how much are you willing to pay (in BDT) for above purpose? 

____________________________ 

2.19. Will you recommend a friend, loved one or relative to visit the National Park/ Wildlife Sanctuary/ 

Reserved Forest? Sanctuary/ Reserved Forest? 

a) Yes 

b) No 
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