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Executive Summary 

This report summarizes a series of technical training workshops conducted to support the development of 

Natural Capital Accounting (NCA) and the Provincial SEEA for Krabi Province, Thailand. The training sessions to 

strengthen technical capacity among the project consultant team, relevant agencies, and provincial stakeholders. 

The training sessions covered four main areas: foundational concepts and methods in SEEA and ecosystem 

accounting, the application of NCA to Krabi’s policy and environmental context, GIS and QGIS-based spatial data 

preparation, and the presentation of Provincial SEEA accounts to local agencies and stakeholders. Collectively, 

these sessions supported the development of ecosystem extent, condition, services, and monetary asset 

accounts. 

Overall, the training programs enhanced participants’ understanding of environmental-economic accounting 

and its practical application for policymaking. It provides an important foundation for using Provincial SEEA 

outputs to inform sustainable natural resource management, eco-tourism planning, and long-term 

environmental resilience in Krabi Province
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1. Introduction  

Natural capital accounting (NCA) is an accounting framework that systematically measures the stocks and flows 

of natural resources (natural capital) and the ecosystem services they provide to humans (United Nations, 2014; 

United Nations, 2021; United Nations, 2024). It aims to recognize that the environment is important to society 

and the economy, thus, should be valued and managed well. NCA frameworks integrate data to quantify the 

value of these natural resources as a tool for policymakers to make informed decisions and recognize the 

importance of environmental sustainability and economic development. This project implements NCA through 

UN’s SEEA framework with additional accounts: Tourism Satellite Account and Water Resources Satellite 

Account. These accounts being piloted in Krabi Province, Thailand and aims to implement the accounts 

nationwide for national sustainable development and strengthen resilience. 

Training to understand what NCA is and how to utilize it is crucial for environmental protection efforts. As natural 

resources are scarce, understanding its value in numbers can contribute to strategies to optimize benefits from 

natural resource use. Integration of NCA into national policy and strategy is vital for natural resource 

management for sustainable development. Policymakers will understand the opportunity costs (quantifiable) 

between economic development activities and ecosystem conditions for the best environmental, social, and 

economic outcomes at the national level. 

The training sessions have been conducted includes as follows: 

1. Dr. Gem B. Castillo, PhD  

Expert on Natural Capital Accounting (SEEA in the Philippines) 

Dr. Gem taught 4 sessions on foundational knowledge of NCA (SEEA) and implementation  

2. Dr. Carl Obst, PhD  

Expert from IDEEA Group (based in Melbourne, Australia) on Natural Capital Accounting  

Taught 4 sessions on how to incorporate ecosystem accounting to the context of Krabi, Thailand 

(practical applications) 

3. Mr. Chakris Phithakrattanasakun  

GIS Systems expert from Geo-Informatics and Space Technology Development Agency (GISTDA) 

Taught 8 sessions on the GIS system along with practical training using real data sets via the QGIS 

software  

4. Dr. Adis Israngkura and Mr. Peerawat Suriyaburaphakul 

NCA Project Manager and Researcher from the Project Consultant team (TDRI) 

Taught 1 session on how the Provincial SEEA was developed (where the raw data was sourced, 

calculation formulas, and applications of the account) to the Provincial agencies and stakeholder 

groups in Krabi.  
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2. Dr. Gem B. Castillo’s Training Session on SEEA and Ecosystem Accounting   

Dr. Gem Castillo’s session was focused on building foundational knowledge of how NC accounting can be done 

using the SEEA framework and how it can be implemented for Thailand. Participants of these training sessions 

consisted of representatives from the public sector (mostly tourism and water resources related), academic 

institutions, and researchers from Thailand Development Research Institute. All sessions were conducted for 

approximately 3 hours and were delivered online. 

Dr. Gem Castillo’s training was done in 4 sessions (online) as follows: 

1. Concepts in Ecosystem Accounting 

2. Physical Accounting 

3. Monetary Valuation and Accounting 

4. Application of the process in Developing Ecosystem Asset Accounts 

1st Session: Concepts in Ecosystem Accounting 

Date: March 16, 2023 

This session introduced the concepts and principles of ecosystem accounting, linking ecosystem accounting to 

other accounting frameworks, the steps (methodology) in ecosystem accounting, what natural capital 

accounting is and the applications of ecosystem accounting. 

Main concepts in this session 

• Systems of National Accounts 

• SEEA Central Framework (SEEA CF) 

• SEEA Ecosystem Accounting (SEEA EA) 

o Ecosystem assets classification  

o Spatial units in ecosystem accounts and Ecosystem Accounting Area (EAA) 

• DPSIR Framework (Driving forces, Pressure, State, Impacts, and Responses) 

• Natural Capital Accounts and its importance 

2nd Session: Physical Accounting  

Date: March 17, 2023 

This session focused on natural capital accounting, ecosystem accounting (extent, condition, ecosystem assets, 

and ecosystem services), and spatial considerations. Dr. Gem goes over the technicalities of building the 

accounts and which data sources are needed to be used for each sub account.  

Main concepts in this session 

• Natural Capital Accounting (NCA)  

• Ecosystem Accounting (Extent, Condition, Physical, and Monetary) 
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• How to build the account(s) using GIS data systems  

• Account structures and accounting entries  

• Ecosystem classification (type or reference) 

3rd Session: Monetary Valuation and Accounting  

Date: April 4, 2023 

This session centered around the technical information of ecosystem valuation methods. The learning objectives 

include understanding the need for ecosystem valuation (and how it can inform policy decisions), be familiar 

with various valuation methods, understanding the strengths and limitations of valuation methods, how to 

collect and analyze data, gain the ability to interpret and communicate valuation results, and understanding the 

implications of ecosystem valuation. 

Main concepts in this session 

• Monetary valuation 

o Exchange values and welfare values  

• Ecosystem services in SNA  

• Techniques for valuing transactions in ecosystem services 

• Valuation methods by SEEA EA 

• Spatial Variations of Values 

o Value transfer 

o Benefit transfer  

• Replacement Cost Method 

 4th Session: Application for Monetary Ecosystem Assets  

Date: April 5, 2023 

In the final session, Dr. Gem presented the processes of using accounting frameworks on ecosystem assets, 

starting from setting the account, calculations of the ecosystem’s asset value, and practicing from an example 

data set (using knowledge learned from previous sessions).  

Main concepts in this session 

• Net Present Value (NPV) Computations  

• Setting up the Ecosystem Monetary Asset Account 

o NPV and ecosystem conversions 

o Incorporating the change in “extent” of ecosystem asset 

o Derivations of the three effects: area, price, and volume 
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3. Dr. Carl Obst’s Training Session on How to Incorporate NCA for Krabi, 

Thailand 

Dr. Carl Obst’s sessions reinforce foundational knowledge of NCA and goes into the detail on how NCA can be 

applied for Krabi Province, Thailand. These sessions go through the foundational knowledge of natural capital 

approach (as a concept), how accounting links to policy, introducing Australian case examples on how NCA was 

utilized and the policy implications from NCA data. Each session was conducted for approximately 1 hour and 

was delivered online. 

Dr. Carl Obst’s training was done in 4 sessions, as follows: 

1. Introduction and building foundational understanding of how NCA is connected to policy decision-

making  

2. Accounting for ecosystem extent  

3. Examples of ecosystem accounting in Australia: Forico, Tasmania and Geographe Bay, Western 

Australia 

4. Policy questions (linking to natural capital accounting data) 

1st Session: Introduction and how NCA connects to policy-decision making  

Date: May 9, 2024 

This session was focused on reinforcing the core concepts of natural capital accounting, starting with “natural 

capital approach” and its’ importance (for policy making). Understanding which accounts would be relevant and 

useful to Thailand’s geographical context to inform appropriate public policies. The session demonstrates how 

data from NC accounts can be useful for policy priorities. 

Main concepts in this session 

• Natural capital approach and natural capital program logic  

• Components of ecosystem assets (ecosystem asset mapping) 

• Measuring ecosystem conditions  

• Measuring ecosystem services and asset value 

2nd Session: Accounting for ecosystem extent 

Date: May 23, 2024 

This session focused on ecosystem accounting, namely extent accounting. The TDRI team presented GIS 

(mapping) data of Thailand to consult with Dr. Carl on how to build the extent account to be appropriate to 

Krabi’s ecosystem context. Dr. Carl advised that the data TDRI provided is helpful in tailoring the objectives of 

this project using available data.  
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Main concepts in this session 

• The steps to do “extent accounting” 

o Creating the accounting area (boundaries*) 

o Identify and ingest the governance layers  

o Accounting for ecosystem extent and land use or land cover  

o Integrate and present data  

* a question was raised on the boundaries of the map (an island under Krabi Province’s jurisdiction was outside 

the boundary line). Dr. Carl suggested that the boundaries should be sensible based on international guidelines 

for standardization if other groups were to conduct natural capital accounting to contribute for national policy. 

3rd Session: Examples of ecosystem accounting in Australia 

Date: June 7, 2024 

This session introduced real life (Australian) examples of ecosystem accounting: Forico, Tasmania and 

Geographe Bay, Western Australia. Forico was presented to demonstrate a terrestrial ecosystem accounting 

methodology, and Geographe Bay was introduced to demonstrate the example of marine ecosystem accounting, 

which can be relevant to Krabi’s ecosystems. The challenge of how to link human activity to the indicators of the 

accounts was also discussed.  

Main concepts in this session 

• Extent Account  

o Spatial distribution of ecosystem services, which tabulates the spatial data (using the IUCN 

global ecosystem typology) into the extent account (excel table form) 

o It was noted that governance needs to be considered to monitor impacts on different zones 

(such as national park zones could have different jurisdiction power) 

• Conditions Accounting  

o Overlaying ecosystem types, compiling the conditions of each ecosystem in the area 

o Condition index by ecosystem type 

o “Scores” from the Seagrass meadows example were calculated based on data (derived from 

comparing the zones to a healthy and/or unhealthy ecosystem as a reference point) 

• Ecosystem Services Accounting 

4th Session: Policy questions 

Date: June 20, 2024 

In the final session, the focus was on how NCA links to policy. Investments (that could also be in the form of 

policy) can cause changes in “impact drivers” that affect the changes in stock (natural capital), which may cause 

changes in ecosystem services and ultimately resulting in economic and social impacts. These changes can be 

reflected in natural capital accounts. An example of an asset account was used to demonstrate which indicators 
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or data that could be relevant. TDRI raised a question of how wastewater that is disposed into the ocean would 

be represented in the account. Reiss (Dr. Carl’s colleague) advised that the extent of account could be modified 

(from the example shown) to incorporate measures on wastewater, to illustrate its impacts on the ecosystem. 

Examples of how to construct an asset account and a “supply and use” account were demonstrated in this 

session as well.  

4. Mr. Chakris’ Training Session on GIS Systems and Practical Applications  

Mr. Chakris’s sessions were focused on what GIS systems are and how to use them. The sessions were divided 

into 8 sessions, spanning over two weeks (4 sessions per week). The first 4 sessions were introductory (lecture-

styled) and the basics on using QGIS. The remaining 4 sessions were practical sessions practicing QGIS skills with 

various data sets. A total of 8 (3 hour) sessions were conducted on-site at the 4th floor meeting room at Thailand 

Development Research Institute Foundation. All participants of Mr. Chakris’s session were exclusively the 

research team for this project.  

Mr. Chakris’s training was done in 8 sessions, as follows: 

Week 1: 1. Introduction to GIS and QGIS Software 

2. Attribute manipulation and working with data sheets (CVS or spreadsheets) 

3. Geo-processing Tools 

4. Making a map with common data sets (cartographic) 

Week 2: 5. Preparation of fundamental project data (Day 1)  

6. Preparation of fundamental project data (Day 2) 

7. Preparation of fundamental project data (Day 3) 

8. Creating a map practicing the skills developed from previous sessions  

1st Session: Introduction to Geographic Information System (GIS)  

Date: May 2, 2024 

The first session was an introduction to what Geographic Information System (GIS) is and how it is used. Mr. 

Chakris went over the basic or foundation knowledge of GIS such as 3S technology and the components of GIS 

(point, line, and polygon). The principal concepts and techniques of GIS were explained, along with the types of 

spatial data used (GNSS). Then participants began to download and install the QGIS software to use (an open-

source software for spatial mapping).  

Main concepts 

• 3S Technology: GIS, RS (Remote Sensing), and GPS (Global Positioning System)  

• GNSS (Global Navigation Satellite System) – types used by different countries: 

o GPS (USA) 
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o GLONASS (Russia) 

o Beidou (China) 

• How to use QGIS (Quantum Geographic Information System) software with plugins  

o Shapefile (.shp) 

o Set-up settings to define map projections  

o Import and export data 

o Editing data 

2nd Session: Attribute manipulation and working with data sheets 

Date: May 3, 2024 

This session continues from the previous session on how to use and navigate QGIS. Mr. Chakris demonstrated 

how to manipulate (attribute) tables to visualize and analyze data. Attribution manipulation involves query data, 

add field, deleting row/column, and joining table(s). After being familiar with attribution manipulation, 

participants were taught how to manage excel sheets (CSV or spreadsheets) before importing to QGIS. 

3rd Session: Geo-processing tools 

Date: May 9, 2024 

This session was devoted to understanding geo-processing tools to aid in spatial analysis using operations such 

as intersecting, union, merge, and clip data. The density tool is a plug-in which requires installation to be used, 

referring to the 1st session. Mr. Chakris demonstrated how to find (in the menu bar) and utilize these tools.  

Main concepts  

• Geo-processing tools 

o Buffer, Clip, Dissect, Intersect, Merge, and Union 

• Buffer tools  

• Density tools (to calculate density) 

• Grid tools (creating grids) 

4th Session: Making a map with common data sets 

Date: May 10, 2024 

This session focused on making map(s) with common data sets. Participants were briefed on the core map 

elements that should be included. Mr. Chakris demonstrated how to label the map, for instance, marking district 

boundaries.  

Main concepts (of making the map) 

• Core map elements: title, content, projection, legend, direction, and scale 

• Labeling map feature 

• Symbology 
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5th Session: Preparation of fundamental project data (Day 1) 

Date: May 16, 2024 

 This session begins to use the skills learned from the previous 4 sessions using Krabi data sets. These 

exercises will be useful to get an idea of what the data and map should look like, which will be useful for 

constructing natural capital accounts. This session’s task is to make survey points to demonstrate the sea water 

quality.  

Skills tested 

• Creating a study area (from the admin boundary in the provided data set) using the “buffer tool” and 

grouping the data using the “dissolve tool” 

• Creating survey points (within 1 kilometer) using “point along geometry tools”  

• Attribute manipulation  

6th Session: Preparation of fundamental project data (Day 2) 

Date: May 17, 2024 

 In this session, participants were tasked with designing a GIS database. Starting with creating a primary 

key, define the field type, design the “data dictionary”, and finally, create “metadata” following the fundamental 

geographic data set (FGDS). It was explained that “metadata” is data that provides information about other data. 

As many organizations use GIS data that uses different sources, having clear metadata can help avoid issues 

when selecting data.  

7th Session: Preparation of fundamental project data (Day 3) 

Date: May 23, 2024 

 This session was focused on data cleansing, transforming the data set into Shapefile (to be compatible 

with QGIS). 

Skills tested 

• Transforming data (table) to GIS format 

• Add, edit, or delete field 

• Define a projection  

8th Session: Creating a map practicing the skills developed  

Date: May 24, 2024 

 This final session aims to apply the skills participants developed in using the QGIS software and their 

understanding of GIS. Participants were tasked to build up “GIS application” for survey points and to build a 

dashboard for the data. 
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5. Training Session by the Project Consultant Team (TDRI) in Krabi Province 

Date: June 5, 2026 

The purpose of the session is to build capacity of the provincial agencies to sustain the Provincial SEEA after the 

end of the NCA project. The data from the Provincial SEEA can be utilized to inform environmental policymaking 

for Krabi Province. Krabi Province is widely known as an eco-tourism destination. Protecting its ecosystem is vital 

for long-term sustainability.  

The session covers the foundational knowledge of the UN-SEEA Framework, the 5 accounts in the Provincial 

SEEA, and the policy implications of NCA. The sample presentation slides can be referred to in Appendix 13.  

Foundational knowledge of NCA began with the introduction of the UN System of Environmental-Economic 

Accounting (SEEA): the UN-SEEA Central Framework and the UN-SEEA Ecosystem Accounting. As the 

internationally accepted standard for NCA, the UN-SEEA Ecosystem Accounting framework was used a guideline 

in the development of the Provincial SEEA with the following 5 accounts: 

1) Ecosystem Extent Account uses spatial data to show the size (extent) of the identified ecosystems in 

Krabi Province (classified according to IUCN Global Ecosystem Typology), which the spatial data 

demonstrates the changes (additions or reductions in extent) of the ecosystem. These changes are 

demonstrated in tables and maps.  

Agencies that provided data for this account 

• Land (use) Benefits from the Land Development Department 

• Maritime Zones from Royal Thai Navy 

• Administrative Jurisdictions from the Department of Provincial Administration  

• Data of Seagrass and Coral Reef from the Department of Marine and Coastal Resources 

• Areas & Location of Mooring Sites from the Department of National Parks, Wildlife and Plant 

Conservation  

• Boundaries of Koh Rok, Krabi from the Geo-Informatics and Space Technology Development 

Agency (GISTDA) 

2) Ecosystem Condition Account measures and monitors the quality and integrity of ecosystems across 

multiple dimensions: physical, biological, and functional, reflecting changes between the opening and 

closing periods. The ecosystem condition account defines the study area (based on the data from the 

ecosystem extent account) and selects the condition variables that are relevant and appropriate to the 

study areas (3 ecosystem groups: Freshwater, Terrestrial, and Marine). These variables are then 

standardized into a (0-1) scale, demonstrating richness or degradation, allowing for analysis of trends 

and aggregation of multiple variables. 

Agencies that provided data for this account 

• Quality of Surface Water and Seawater from the Pollution Control & Regional Environmental 

Office 15 

• Species Richness of Fish from the Department of Fisheries  
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• Species Richness of Trees and Birds & Protected Forest Areas and Their Density in Relation to 

the Total Area of Krabi Province from the Department of National Parks, Wildlife and Plant 

Conservation 

• Crop Density from the Office of Agricultural Economics  

• Vegetation water content (NDWI) and Vegetation index (NDVI) from the Geo-Informatics and 

Space Technology Development Agency (GISTDA) 

• Soil Organic Carbon Content from the Land Development Department 

3) Ecosystem Service Account – Physical quantifies the ecosystem services in physical terms (supply and 

uses), demonstrated in Supply and Uses Tables (SUTs). The supply of services from ecosystems and how 

much is used demonstrates the contribution and benefits enjoyed by society. Ecosystem services of 

each ecosystem (relevant to the study area) are identified and categorized under three main categories: 

provisioning services, regulating and maintenance services, and cultural services.  

4) Ecosystem Services Account – Monetary calculates the ecosystem services from physical terms into 

monetary values. The SUTs are calculated by multiplying the physical terms of services with unit prices 

from the relevant agencies to demonstrate the monetary value (in Thai Baht) of ecosystem services.  

Agencies that provided data for the service account (physical and monetary) 

• Agricultural Yields and Agricultural Commodity Prices from the Office of Agricultural 

Economics 

• Data on Fisheries and Aquaculture in Freshwater and Marine Environments from the 

Department of Fisheries  

• Quantity of Natural Water Bodies and Reservoirs & the Water usage for various purposes from 

the Department of Water Resource, Department of Groundwater Resource, Metropolitan 

Waterworks Authority, and the Royal Irrigation Department 

• Forests from the Royal Forest Department & Forest Industry Organization (Southern Region) 

• Quantity and Price of Electricity Generated from Biomass Power Plants from the Electricity 

Generating Authority of Thailand & Office of Energy Regulatory Commission  

• Mangrove Forests from the Department of Marine and Coastal Resources 

• Number of Accommodation Rooms and the Number of Tourists from the Office of the 

Permanent Secretary, Ministry of Tourism and Sports 

• Carbon Prices from the Excise Department 

5) Monetary Ecosystem Asset Account records the changes in ecosystem assets expressed in monetary 

terms. The ecosystem assets are valued using the net present value (NPV) of the ecosystem services 

expected to be supplied by those assets over time, with 2020 adopted as the base year for calculation. 

Applications of NCA for policymaking can be seen in the Monetary Ecosystem Asset Account. The values in the 

Asset account are aggregated from the other four accounts. The net change and closing values of each 

ecosystem will inform prioritization of environmental policies to protect and conserve degraded ecosystems.   
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6. Conclusion 

Overall, the series of technical training sessions successfully strengthened the capacity of the Project Consultant 

team, relevant agencies, and provincial stakeholders to understand NCA following the UN-SEEA framework. 

Through the sessions led by Dr. Gem B. Castillo, Dr. Carl Obst, Mr. Chakris Phithakrattanasakun, and the Project 

Consultant team, participants gained both conceptual and practical knowledge in ecosystem accounting, 

monetary valuation, GIS-based spatial analysis, and the development of Provincial SEEA accounts. These 

trainings provided an important foundation for improving the quality, consistency, and usability of 

environmental-economic data for Krabi Province. 

The training program also demonstrated the importance of collaboration among technical experts, research 

teams, and government agencies in building accounts that reflect Krabi’s ecosystem conditions and policy 

priorities. By combining knowledge on SEEA, ecosystem extent, condition, services, monetary asset accounts, 

and GIS applications, the project helped participants connect technical data preparation with real-world policy 

questions. This is particularly important for Krabi Province, where natural resources and ecosystem services are 

closely linked to tourism, livelihoods, water resources, and long-term environmental sustainability. 

In conclusion, the training sessions contributed significantly to the development and future application of the 

Provincial SEEA for Krabi Province. The knowledge and skills gained from these sessions will support provincial 

agencies and stakeholders in using natural capital accounting outputs to inform evidence-based decision-making, 

prioritize ecosystem protection, and promote sustainable development. Continued capacity building, data 

sharing, and inter-agency coordination will be essential to ensure that the Provincial SEEA remains useful beyond 

the project period and can serve as a model for broader implementation in other provinces in Thailand. 
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Appendix 2: Attendance Sheet for Dr. Gem’s Training Sessions 
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Appendix 3: Poster for Dr. Gem’s Training Sessions 
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Appendix 4: Dr. Gem’s CV 
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Appendix 5: Dr Carl’s Sample Slide Presentations 
From all four sessions     
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Appendix 6: Attendance Sheet for Dr. Carl’s Training Sessions (1-3) 
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Appendix 7: Attendance Sheet for Dr. Carl’s Final Training Session (4th) 
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Appendix 8: Dr. Carl’s CV 
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Appendix 9: Mr. Chakris’s Presentation Slide Samples 
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Appendix 10: Attendance Sheets for Mr. Chakris’s Sessions 
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Appendix 11: Agenda or Schedule of Mr. Chakris’s Sessions 
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Appendix 12: Mr. Chakris’s CV 
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Appendix 13: TDRI’s Sample Presentation 
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