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Chapter 1 

Introduction 

 

1.1 Definition of Strategic Environmental Assessment  

Strategic Environmental Assessment (SEA) is differently defined by practicetioners, 

organizations and researchers according to different context, application and interpretation. 

However, this SEA Guideline formulates and gives the operational definition of strategic 

environment assessment that is suitable for Thailand as the following block: 

 

The process for supporting decision making in a formulation of policy, plans and 

programs with an emphasis on participation. It integrates economic, social and environment 

pillar in a balanced and optimum manner. Its results are used to develop planning for 

sustainable development. 

 

1.2 Development of Strategic Environmental Assessment system in Thailand   

Strategic Environmental Assessment (SEA) has been introduced in the preparation and 

review process for development plans and programme in Thailand for almost 20 years. In 2003, 

the Office of Natural Resources and Environment Policy and Planning (ONEP), Ministry of 

Natural Resources and Environment reviewed and revised the system for environmental 

assessment, then SEA was adopted as another tool for environmental management. In 2004, 

the National Environment Board proposed to implement the SEA procedural process in tandem 

with the development planning processes at regional and sector level. It aimed to mitigate 

development conflicts and promote sustainable development. 

Dated back to 2001, the National Environment Board officially established the Strategic 

Environmental Assessment Committee to supervise the development of SEA system and to 

proceed for various pilot SEA study projects in Thailand. Later in 2009, the first SEA guideline 

was published by ONEP. In effect, the 10th National Economic and Social Development Plan 

(2007-2011) promoted and supported SEA as a policy level tool for development approach and 

goal to achieve for sustainability both in sectoral development and large-scale area planning 

whose likely impacts might occur.  With a support of the meeting resolution of the National 

Environment Board No. 3/2009 on June 9, 2009, the 1st SEA support document and its 

guideline was approved and informed to policy making, planning processes and mega-project 

development that may cause environmental impacts. Such a SEA initiative has been in effect 

to a gradual increase of SEA studies by a number of proponents both relevant government 
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agencies and various organizations for more than 30 reports. In consequence, SEA lessons 

learnt and knowledge has progressively founded up to present (2019).   

Later, the development and mainstreaming SEA has also been continuously stipulated in 

the 11th National Economic and Social Development Plan (2012 - 2016) which acquiring the 

improvement of the SEA process. Again, SEA was continuously entered in the 12th National 

Economic and Social Development Plan (2017 - 2022), but the SEA had not been so far 

systematically and clearly implemented to achieve tangible and desirable sustainability target. 

As a result, the Prime Minister, Chairperson of the National Committee on Sustainble 

Development (NCSD), determined to mainstream an enforcement of SEA process in order to 

gain an acceptance and adoption as a framework for national development planning. The 

National Sub-committee on Strategic Environmental Assessment (chaired by Honorable Dr. 

Pitipong Phuengboon Na Ayudhaya) was further appointed by the NCSD on August 30th, 2017 

to formalate a proposal on development of Strategic Environmental Assessment and review 

and update the SEA guideline. Additionally, SEA is determined by the National Reform Plan 

and the National Strategy (2018-2037). SEA is referred therein (current) government policy, 

Article 10.7, with an emphasis that it is a strategic policy-focused tool to enable capacity for 

strategy formulation of various development sectors and to integrate collaborative efforts 

among government line agencies at sector, and spatial level to attain sustainable development. 

The NCSD has later approved in principle on rationale how to draft SEA implementation 

proposal and the SEA National Guideline at its Meeting on September 19th, 2018. SEA 

proposal was adopted as strategic tool to communicate with and build up a better understanding 

for relevant agencies, and organizations. SEA Guideline provided a guidance for SEA 

implementation and process in tandem with plan/program for sustainable development. 

Currently, a number of government line agencies and various organizations already refer and 

apply the draft SEA National Guideline for SEA studies (September 2019). 

At present, National Economic and Social Development Council (NESDC) in 

collaboration with relevant agencies are mainstreaming SEA. The SEA pilot study is 

demonstrated to gain lessons learnt, understanding, knowledge and experiences in SEA 

implementation and deliverables namely Strategic Environmental Assessment and Spatial 

Development: Rayong Province". Draft Regulation of the Official Prime Minister on Strategic 

Environmental Assessment B.E. …. is being considered, discussed and prepared to enforce 

SEA implementation by relevant line agencies into practice. Additionally, NESDC has been 

reviewing, improving and updating draft SEA National Guideline (NCSD, 2019) to be more 

accurate, comprehensive and suitable for use in Thailand. It is expected to complete and soon 

replace the 2019 one by this SEA guideline document (2020). 
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1.3 Objectives 

The SEA Guideline aims for the following objectives: 

1) To recommend SEA procedure and process as a tool for support policy/plan/program 

implementation accordingly; 

2) To inform SEA knowledge including basic, technics, methodology and mechanism 

for management to build up and strengthen a use of SEA.  

The Guideline is adhered with the principles and best practices to enable SEA process to 

achieve sustainable development referred in the 12th and 13th National Economic and Social 

Development Plan. 

 

1.4 Target Users  

The users of this guideline could consist of: 

1. Government agencies whose responsibility are relevant to development planning and 

strategy; namely relevant ministries, central authorities, regional or local authorities 

and non-government entities and private. They are to propose new development 

plans, program or to review existing plans or program. These users are called 

"Proponent".     

2. Government agencies whose responsibility are to review and approval plans or 

programs of proponants through reviewing the completeness and accuracy of the 

strategic environmental assessment report.   

3. Consultants whose responsibility are assigned by the proponents to perform strategic 

environmental assessment.    

4. Non-government organizations and privates including education and research 

institutes and civil societies who are interested in strategic environmental assessment 

and sustainable development.   

 

1.5 Structure of the Guideline 

This SEA guideline has been improved and updated on the SEA guideline (NESDB, 

2018). Its structure and components are simple, systematic and flexible. There are three main 

parts and annexes which containing greater details for further study and references. 
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Part 1: Basic understanding of SEA: consisting basic information on scope and level 

of SEA, principles and good practice of SEA, SEA benefits, objective, and linkage between 

plans or program and SEA processes.  

Part 2: SEA process: SEA process is entailed step by step from screening, scoping, 

alternatives devlopment and assessment, measures for sustainability, reporting, quality control, 

plans/ programs implementation, follow-up, monitoring and evaluation, and participation. 

Part 3: SEA administration mechanism: it informs an organization, management and 

mechanism to support and enforce SEA implementation at all levels in Thailand. SEA 

authorities and committees and enforcement are explained. Role and responsibility of 

responsible entities are defined and structured. 

 

Suppliment to the three parts, there are three supporting documents, consisting of the 

collection, review, and summary of knowledge, as follows: 

Appendix A: Evaluation and models of SEA 

Appendix B: Examples of indicators used in plans/ programs listed of branches and 

spatial designation in foreign countries. 

Appendix C: SEA Tools and Techniques. 

Appendix D: SEA Case studies (as of January, 2020). 

 

1.6 How to use the SEA guideline  

To get the best use of this guideline, it is recommended that users should read all three 

parts of the guideline. If it is not the case, whoever users may read the first part on basic 

information to get started. The second part is nessessary and appropriate for the users who 

aiming to perform SEA study. The third part is nessessary to government agencies which are 

responsible for SEA implementation, review and approval plans/ programs. In case that some 

users are interested in technical detail or techniques for assessment, the users should study the 

details in Appendix A – D.   
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Chapter 2 

Background information 

 

This SEA guideline is a general guideline providing sound principles and systematic 

procedures to users, but also allows flexibility so that it can be applied to various development 

plans/programs in all areas or geographies. Integrating SEA principles and steps contained in 

this guideline into the development of plans/programs of various natures and categories will 

impact the decision-making process towards sustainable development. The application of this 

guideline may need take into consideration the different development contexts. This guideline 

also emphasizes the complete implementation of essential steps. However, users can choose or 

adapt non-essential steps as appropriate. 

 

2.1 Scope and level of SEA application  

SEA is an important tool for assessing the economic, social, and environmental aspects 

of development plans/program to ensure integration into sustainable development. Therefore, 

the scope and level of SEA application provides support at the level of development policies, 

plans and programs – rather than at project level. SEA application provides a strategic 

development framework which is higher, broader, and linked with decision-making process of 

long-term operations, as well as more comprehensive and integrated then project-level 

development which is more specific, narrower and shorter terms. With its scope and application 

level, the foremost and most direct users of SEA are proponents of development 

plans/programs for the purpose of supporting decision-making process of development plan, 

leading down to project-level development in line with the plans/programs, i.e., from the big 

pictures down to more focused pictures with details on the development hierarchy. 

In the beginning, the scope and level of SEA application in Thailand prioritized supports 

at the plans/programs level. In the context of development of plans/programs, Thai users can 

apply SEA to the types of plans/programs which are specified in the Regulations of the Office 

of the Prime Minister B.E. … which include tertiary plans developed to support the 

operationalization of primary plans (National Strategic Plan), and secondary plans (Master 

plans under the National Strategic Plan, National Reform Plan, National Economic and Social 

Development Plan, and National Policies and Plan on National Security) to achieve target 

goals, or in line with relevant laws, or in accordance with international obligations or treaties. 

The details on the levels of plans/programs requiring a SEA are prescribed by the SEA 

Development Committee. 



6 

In addition, users may apply SEA beyond this scope as needed, if the plan/program under 

development aims to achieve sustainable development and to build big-picture development 

framework and strategic-level decision-making process. 

The scopes and levels of SEA and EIA (Environmental Impact Assessment) are different 

even though they are interrelated and mutually supporting in the development of policies, plans, 

programs and projects. Therefore, it’s important that users choose the right tool for the 

objectives with appropriate understanding of the levels of development (plans/programs or 

projects). While SEA is applied at plans/program levels, EIA is applied at only at general 

development project level. The comparison of the scopes and levels of SEA and EIA 

application is shown in Figure 2–1 and Table 2–1. 

 

 
Source: NESDC, 2019 

Figure 2–1 Scopes and levels of SEA and EIA application 
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Table 2-1 The difference between SEA and EIA 

Comparison SEA EIA 

Level of decision 

making 

Policies, plans, programs Projects 

Essentials Strategies, visions, concepts Construction and operation 

Emphasis Identifying strategic options or 

right development approach 

Project-level essentials in order to 

ensure the implementation of 

chosen developments approach 

perspective appropriately. 

Perspective What impact, opportunities or 

limitations will the environment 

place on the achievement of 

development objectives 

Whether/how the development 

under the chosen approach will 

impact on the environment 

Options  Broader scope of options 

 Focus on options which balance 

across different areas or 

between economic, social and 

environmental aspects in a 

given area 

 Limited range of options 

 Focus on location, design, 

construction, and operation 

Level of 

assessment 

Broader, macroscopic. Can be at 

regional, national, cross-border or 

global levels 

Narrower, microscopic. Usually 

at local level  

Scope of 

assessment 

 Economic, social and 

environmental sustainability 

 Early warning of cumulative 

impacts 

 Environmental and social 

impacts 

 Limited capability for 

cumulative impact assessment 

Duration Medium to long-term Short to medium term 

Type of data 

and/or 

information 

Typically, quantitative, qualitative 

or narrative secondary 

data/information.  

Typically quantitative primary 

data which must be specifically 

collected 

Key sources of 

information 

Reports such as environmental 

status; national, regional, or local 

statistics 

Field surveys, analysis of data 

from impacted/study areas. 

Assessment 

method 

Flexible Quantitative assessment. More 

specificity 

Standard 

assessment 

criteria  

Sustainable development Relevant laws, environmental 

quality standards and good 

practices 
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Table 2-1 The difference between SEA and EIA 

Comparison SEA EIA 

Public 

participation 
Covers a broader perspective 

which involves wider ranges of 

impacts and stakeholders. 

More specific which enables 

identification of areas and 

stakeholders as well as received a 

lot of interests from locals in the 

impacted areas. 

Post-

implementation 

assessment 

 Focus on implementation of 

environmental objectives and 

maintaining natural resources 

sustainability as specified in 

SEA report 

 Assessment results are used for 

development or improvement of 

PPP 

 Focus on implementation in 

accordance with relevant laws, 

standards, and efficiency in the 

control/mitigation of impacts in 

accordance with the conditions 

of EIA report 

 Assessment results are used for 

better control/mitigation, 

monitoring, and reparation 

(when applicable) measures 

Source: Sustainable Development Board, 2018 

 

2.2 SEA principles 

To achieve sustainable development, the SEA process in Thailand should:1 

1) Set clear development goals. Foresee future changes. Take into consideration 

cumulative impacts to give early warnings; 

2) Integrate into economic, social, and environmental dimensions of plans/programs; 

3) Promote key stakeholder participation. Ensure that stakeholders have easy access to 

information. Build confidence with open communications to the public. Promote 

transparency throughout the process. Maintain uninterrupted communication; 

4) Include benefit and risk analysis of plans/programs. Identify opportunities and 

limitations of preferred alternatives. Provide justifications for selection of 

alternatives; 

5) Be high flexible. Allow improvement/adaptation to various contexts and situations; 

6) Be Independent, impartial and free from external pressures in order to avoid biases; 

7) Achieve the SEA’s objectives with efficient use of resources 

                                         
1 adapted from OECD (2006) and NESDC (2017) 
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8) Maintain effective quality assurance through continuous post-SEA reviews and 

monitoring of plans/programs. 

9) Encourage learning and understanding of SEA among plan/program proponents and 

stakholders. 

 

2.3 Benefits of SEA  

SEA can be used to build appropriate development vision and alternatives and meet 

development needs by applying strategic thinking with shared long-term goals among all 

sectors – public, private and civil society – in order to achieve sustainable development. This 

can be done by promoting conducive physical, biological, social and economic environments 

to create benefits and development opportunities while avoiding, mitigating and reducing 

potential risks and damage from development.  

1) Concrete benefits of SEA 

(1) Benefits as a tool for planning development by integrating economic, social 

and environmental dimensions to achieve sustainable development and avoid 

economic, social and environmental damages from unsustainable 

plans/programs which can potentially cause irreparable damage/degradation to 

society or environment or wasteful utilization of natural resources. This will 

help save national development budget. 

(2) Benefits as a strategy to ensure that planning process is interconnected and 

forward-looking, responsive to potential changes in the future and ensuring 

continuity of the management of national development, more strategic thinking, 

and identifying solutions to address potential conflicts which may cause delays 

in the decision making process. 

(3) Benefits in balancing the interests of all sectors involved in the development. 

SEA allows appropriate, transparent public participation in the plans/programs, 

provides appropriate support to stakeholder implementation of the plans, as well 

as helps avoid budget waste by cutting costs which can arise from conflict, 

resistance, and delays of plans/programs. 

2) Benefits to involved sectors 

1) Benefits to proponents SEA can be used as a tool to support the operation and 

support the plans/programs to achieve sustainable development through economic, 

social and environmental integration; 

2) Benefits to stakeholders including the public. SEA provides opportunities and 

channel for feedbacks and participation in the development plans/programs to the 



10 

public and private sector and investors, ensuring transparency in the decision-

making process, and creates mechanisms for collaboration; 

3) Benefits to organizations, institutions and the public. SEA can be used to build 

capacity, increase knowledge, understanding and perspectives of sustainable 

development through education, training, and knowledge transfer; 

4) Benefits to government SEA can be used as a tool for policy-decisions and 

plans/programs operations with comprehensive analysis of economic, social and 

environmental integration to ensure that they are forward-looking and accepted by 

all sectors. 

Furthermore, SEA also unites all sectors behind the same development goals, and reduces 

conflict during operations with alternatives development and assessment as well as collective 

decision-making. 

 

2.4 SEA types 

The SEA that have been conducted in Thailand and other countries can be divided into 3 

types as follow (NESDC, 2017) 

1) Sectoral based SEA is an assessment of development by sector e.g. transportation 

plans, energy development and petroleum exploration plans, and minerals resource 

management plans. 

2) Area-based SEA is an assessment of development by size of area e.g. urban 

development plans (city plans), coastal development or river basin management plans, 

special development zone and industrial estate development plans. 

3) Issue-based SEA is an assessment of thematic issues such as waste management 

plans, pollution management plans, climate change management plans, etc.  

 

2.5 Models of SEA 

SEA process and application continue to evolve from its beginning until the present. 

Although the focus was only on environmental impacts in the beginning, it has expanded to 

include economic, social and environmental dimensions to ensure sustainable development. 

Through its application worldwide, SEA has become more and more diverse. However, it can 

be classified into five modals as follows: 

1) Impact-centered SEA aims to identify, prevent and mitigate environmental impacts 

of decisions at strategic level. 
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2) Policy-centered SEA aims to support the integration and mainstream environmental 

concerns by facilitating a proactive approach. 

3) Institution-centered SEA assesses the regulatory and institutional capacity to 

enforce law or cope with the negative consequences of a policy, plan and program.  

4) Integrated Assessment (IA) combines the strengths of Policy-centered SEA and 

Institution-centered SEA. It emphasizes policymaking process, encourages 

continuous learning, and enhances institutional strengthening. Its focus is on the full 

integration of the three dimensions of sustainability: Environment, Social and 

Economic (ESE integration) or Sustainability Assessment 

5) Strategic-thinking SEA combines strategic-thinking and systems thinking to 

visualize desired future 

The detail of SEA modals and the comparion of the strengths and limitations of each SEA 

modals are described in Annex A. In the past, Thailand mostly used impact-centered SEA 

modal. Therefore, this guideline combines impact-centered SEA and strategic-thinking SEA 

that user can apply appropriately to most SEA for plans/programs in different contexs.  

 

2.6 Linkages between SEA and plans/programs 

Each SEA model can be linked with the PPP process of both new plans/programs2 and 

existing plans/programs3. The linkages between SEA and plans/programs can be classified into 

four models as follow: 

1) One opportunity model 

In this model, PPP and SEA process are distinct and independent. The SEA results 

will be shared to PPP for plans/programs improvement at a later stage. This model is more 

time-consuming to integrate SEA results into plans/programs process. 

2) Parallel model 

In this model, PPP and SEA process are distinct but run in parallel. The results of each 

SEA process are combined into plans/programs process such as vision determination or policy 

alternative identification. SEA results will be shared to PPP team for plans/programs 

                                         
2 Preparation of a new plans/programs when required. The SEA process should be in parallel with and 

directly integrated into plans/programs as appropriate to prevent delays and save costs. 
3 Review of existing plans/programs to improve their components and characteristics and benefit the 
next round of review/revision. 
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sdevelopment. The advantage of this model is that SEA results are integrated into plan/program 

process but it may cause delays when the SEA finds issues with the plan/program development. 

3) Integrated model 

In this model, PPP and SEA process are integrated into a single operation where the 

PPP and the SEA teams work together as a single team. The advantage of this model is that the 

plan/program can be said to be comprehensive in all aspects. However, there may be an issue 

of one team dominating the other, and the SEA process becomes difficult to discern. In 

addition, there may be issues concerning transparency and participation. Beware that 

proponents may use this SEA model as justification for pre-selected alternatives.  

4) Decision-centered Model 

This model centers on the plan/program process upon which SEA results are applied 

to each decision-making as proponents consider appropriate. Highly flexible, it is tailormade 

to align with the decision-making process, rather than strictly completing all the steps. 

One opportunity model Parallel model  

Integrated model  Decision–centered Model  

Figure 2-2 The linkages between SEA and plans/programs 



13 

From Figure 2-2 above, the parallel model and the integrated model combine PPP and 

SEA processes from the beginning, allowing examination, analysis and comparison of alll 

issues at the same time. As a result, time, conflict and costs are reduced in the plan/program 

process. 

For Thailand, the linkages between SEA and plans/programs can follow the steps in 

Figure 2-3. Moreover, the linkage of SEA and PPP in sector- and area-based plan/programs 

should also take their different characteristics into consideration. 

 

Figure 2-3 The linkages between SEA and plans/programs of Thailand 
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As demonstrated in Figure 2-3, the integrated model provides an opportunity to bring 

SEA results into all steps of plans/prograns at appropriate time. In the end, the developed 

plans/progams will integrate strategic issue, preferred alternative and measures for sustainability 

in accordance with the goals of SEA. 

Plans/programs process starts with a review of plan and relevant information including 

relevant plans/laws, statuses/situations in terms of problems, potentials and direction of changes. 

SEA scoping guides the review of relevant information, spatial and temporal scoping, driving 

force analysis to ensure a comprehensive examination of the plans/programs. 

The next step is identifying the framework/vision of plan/program. SEA ensures the 

integration of economic, social and environmental dimensions into vision and objectives of 

plan/program. SEA scoping assists in the identification of strategic issues and baseline 

assessment which are important for improving the vision and objectives leading to sustainable 

development. Aditionally, it also suggests initial alternatives that are possible plans/programs 

development. Moreover, SEA scoping also includes the preparation of participation and 

communication plan to identify individuals or organizations who should be engaged, as well as 

approaches to ensure accurate and complete communication especially during crucial steps. After 

the scoping report is completed, it should be subjected to stakeholder’s inputs, and the results 

should be used in the step to identify the framework/vision of the plans/programs. This will 

ensure that they are transparent and accepted by stakeholders. 

In the step to identify strategic issues, sustainable development goals and indicators, 

SEA can ensure the comprehensiveness of the process. The results of alternative development 

and assessment process of SEA is developed from the scoping results covering economic, social 

and environmental issues and leading to sustainable development. Moreover, this result guides 

prioritizing and determining preferred alternatives in order to help proponents determine 

strategies, measures or programs to drive the plan/program to achieve its goals. The most 

important process is the integration of measures for sustainability into the action plan, operating 

plan and annual cost estimate plan, and into the implementation of the plans/programs. 

As previously described, the SEA process can be combined and linked with 

plan/program process throughout the process. The SEA process is distinct from the plan/program 

process, especially in the details of scoping including baseline assessment, initially alternatives, 

communication plan and scoping report preparation. In addition, alternatives development and 

assessment, and measures for sustainability enhance the full completion of plan/program process 

by integrating the opinions and recommendation of stakeholders into plan/program, which will 

lead to acceptance and achievement of sustainable development.  



Chapter 3

SEA process



Chapter 4
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Chapter 3 

SEA process 

 

SEA process consists of 2 main steps: SEA implementation steps and monitoring and 

evaluation stepes. The SEA implementation steps include screening, scoping, alternatives 

development and assessment, measures for sustainability, SEA report, participation. The 

monitoring and evaluation steps compose of quality control, follow-up, monitoring and 

evaluation of SEA. They are summarized in Box 3-1 and Figure 3-1 below. 

 

Box 3-1 SEA implementation steps 

SEA process 

1) Screening 

2) Scoping 

2.1) Analysis and review of plan/program and relevant data 

2.2) Spatial and temporal scoping 

2.3) Driving force analysis * 

2.4) Defining vision and strategic issues * 

2.4.1 Defining vision 

2.4.2 Defining strategic issues  

2.5) Setting sustainable development objectives and defining indicators * 

2.5.1 Setting sustainable development objectives  

2.5.2 Defining indicators 

2.6) Baseline assessment * 

2.7) Developing initial alternatives 

2.8) Developing participation and communication plan * 

2.9) Preparing and presenting scoping report * 

3) Alternatives development and assessment 

3.1) Alternatives development * 

(1) Business-as-usual 

(2) Need for alternative 

(3) No-action alternative 

(4) Development of alternatives 

3.2) Alternatives assessment 

(1) Assessment of alternative effect 

(2) Comparison of alternatives 

4)  Measures for sustainability * 

5) SEA report preparation * 

6) Public participation 

      *Public participation should be integrated into every step, or, at the minimum, Steps 

2.2-2.6,          2.8-2.9, 3.1-3.2, 4 and 5 

Monitoring and evaluation processes 

1) Quality control 

2) Follow-up, monitoring and evaluation   

Source: NESDC, 2019 
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* Public participation is a process which a person/ organization participates in the decision making process by exchanging information, interested comments, concerning issues and consultation which 

providing the recommendations and reviews to the reports, particularly from the public. Participation in various process of strategic environmental assessment can be changed as appropriate. 

Figure 3-1 Main steps of SEA process 
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3.1 SEA implementation steps 

1) Screening  

Screening is the first step of SEA, to determine whether SEA is required. A 

plans/programs proposal requires SEA if 

1) it belongs to the classes of plans/programs listed in the Draft Regulation of the Official 

Prime Minister on Strategic Environmental Assessment B.E. ….5 to require SEA; 

2) its proponent anticipates its implementation to potentially cause extensive economic, 

social and environmental impacts -- spatially or temporally – or involve a large 

number of stakeholders, or lead to conflict and resistance.  

The proponent of a plans/programs must screen whether the type and nature of their 

plans/programs belong to the list of those requiring SEA by law (1) or fits the description under 

(2). If it is found that a plans/programs requires SEA, its proponents should develop a TOR 

indicating the full scope and procedure as recommended in this guideline to ensure the 

compliance of the process.  

2) Scoping  

SEA scoping aims to determine the spatial and temporal dimensions and strategic issues 

of a plans/programs, as well as past and current trends of the strategic issues. In addition, it 

may also anticipate future trends of the strategic issues which may result from the 

implementation of existing plans/programs through feedbacks and participation of stakeholders 

as well as to develop a participation and communication plans at an early stage. 

The results of scoping are an SEA framework from the analysis and review of 

plans/programs and relevant background information, spatial and temporal scoping, driving 

force analysis, defining vision and strategic issues, identifying sustainable development 

objectives and indicators, baseline assessment, developing participation and communication 

plans, and preparing and presentation of scoping report. The details are as follow: 

1) Analysis and review of plans/programs and relevant background information 

The first step of scoping is to understand key characteristics, components and content 

of relevant policies, plans/programs at all levels including those at a higher or the same level. 

                                         
5 The Draft Regulation of the Official Prime Minister on Strategic Environmental Assessment specifies 

seven classes of plans/programs that require SEA. Among these, three are sectoral plans/programs, 
namely, transportation, energy and petroleum development and mineral resources management, while 

the other four are are-based plans/programs, namely, urban planning, river plains and coastal 

development, specific or special zone development, and industrial estate, industrial zone or similar 
development. (November 2019) 
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(For example, the 20-year National Strategy, National Reform, Social and Economic 

Development Plans, provincial cluster development plans and related master plans.) Then the 

development linkages and gaps between these plans are analyzed for the purpose of setting 

directions and vision for developing or revising plans/programs. 

Also, all background information relevant to the plans/programs must be reviewed in 

order to understand the spatial and temporal scope of all relevant plans to ensure that they are 

aligned and appropriate with the timeframe of the proposed plans/programs. In addition, all 

economic, social and environmental issues relevant to the plans/programs must be reviewed to 

inform subsequent steps of scoping.  

2) Spatial and temporal scoping 

The next step is spatial and temporal scoping through considering its relevance to 

strategic issues and expected changes. 

Spatial scoping 

The location, size and coverage of the SEA must be determined, identifying the 

districts, river plains or conservation areas to be covered, administrative boundaries, 

geographical characteristics, key ecosystems (forest, water sources, coastal, etc.) as well as 

expected changes, etc. to ensure a clear understanding of the SEA’s spatial scope. 

Temporal scoping 

The timeframe of the SEA must be determined, identifying the number of years into 

the past and into the future for data collection and consideration of key issues in each dimension 

in order to build a data time-series for baseline assessment as well as alternatives development 

and assessment. This must be consistent with the implementation timeframe or plans/programs 

cycles, i.e., every five or ten years, for example. 

3) Driving force analysis 

Reviewing the plans/programs and relevant background information in Sub-step 1 will 

guide the direction of development for the issue of assessment. Analyzing driving force is a 

study of key factors which are the root causes of positive and negative changes (opportunities 

and challenges) in strategic issues, and help understand the causes and impacts of development. 

It also helps identify development gaps and opportunities for existing plans/programs and 

define vision and strategic issues. 
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4)  Defining vision and strategic issues  

41) Defining vision 

Defining the vision of a plans/programs helps ensure that its development goals 

are consistent with the country’s development directions at all levels leading to sustainable 

development. 

4.2) Defining strategic issues 

Defining strategic issues refers to analyzing key development issues including 

problems and development opportunities, based on the vision already defined. Strategic issues 

should: 

 have focus and strategic significance; 

 be consistent with vision, taking long-term goals into consideration; 

 each cover a diverse range of problems; 

 together cover all economic, social and environmental dimensions. 

Stakeholders should be engaged to analyze and provide feedbacks on the 

problems and development opportunities in all economic, social and environmental dimensions 

and in sectoral or area-based engagement, in order to identify strategic issues for the SEA. This 

step will help set the sustainable development objectives and indicators and develop 

alternatives in order to achieve the defined vision.  

5) Sustainable development objectives and indicators 

5.1) Setting sustainable development objectives 

Setting sustainable development objectives refers to establishing a coordination 

framework for goals and indicators of each strategic issues in order to achieve sustainable 

development. Sustainable development objectives can be determined from relevant policies, 

plans and programs at different levels consistent with the targets of sustainable development 

goals. The process must also be informed by stakeholder feedbacks.  

5.2) Setting Indicators  

Indicators are used to show the conditions or status of strategic issues. They can 

be quantitative or qualitative, direct or proxy indicators. 

Good indicators should: 

 be consistent with strategic issues and sustainable development objectives; 
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 cover all economic, social and environmental dimensions; 

 be practical and have data available; 

 permit continuously long-term monitoring. 

Indicators are important and used in several of SEA steps such as baseline 

assessment, alternatives assessment, follow-up, monitoring and evaluation. Indicators must be 

comprehensive and accurate, not statistically complex, simple, and easy to communicate to 

stakeholders especially decision makers to ensure that they understand the meaning and 

purpose of each indicator. All indicators to be used must be accepted by stakeholders. 

Therefore, participation should be integrated into the development and selection of indicators. 

It’s important to remember that the number of indicators should be limited. 

There are no one-size-fits-all indicators that work in all plans/programs even in the same class 

of plans/programs. Therefore, each indicator must be relevant to the context and content of the 

SEA in term of strategic issues, local context, timeframe, sustainable development objectives 

as well as the feedbacks and recommendations from participation process. Examples of SEA 

indicators are listed in Appendix B. 

After completing Sub-steps 4 and 5, strategic issues, sustainable development 

objectives and indicators which are interconnected and inclusive of economic, social and 

environmental dimensions can be organized into a table, as shown in Table 3-1 

 

Table 3-1 Examples of strategic issues, sustainable development objectives and 

indicators 

Area Strategic issues Sustainable 

development objectives 

Indicators 

Transportation -Growth of 

transportation system 

-Increased air pollution 

Ecofriendly 

transportation 

 Air quality 

 Percentage of 

renewable energy 

use 

 Motor accident 

statistics 

Industry -Change in industrial 

structure 

-Increased industrial 

waste 

Green industry  Number of green 

factories 

 Number of 

factories using 

manufacturing 

innovations 
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Table 3-1 Examples of strategic issues, sustainable development objectives and 

indicators 

Area Strategic issues Sustainable 

development objectives 

Indicators 

 Quality of 

wastewater from 

factories 

Trade and 

services 

-Export expansion 

-Imbalance of trade and 

service revenues 

Human development to 

meet professional 

standards for trade and 

services 

 Export values 

 Export 

values/GPP 

 Number of local 

entrepreneurs 

Environmental 

quality 

-Pollution caused by 

development 

Standard level of 

environmental quality 

 Amount of 

undisposed waste 

 Number of 

pollution-affected 

patients 

 Air quality 

 Water quality 

 CO2 release 

Natural 

resources 

-High natural resources 

potentials 

Conservation-based use 

of natural resources 

 Pristine forest 

 Quantity of water 

 Water quality 

Society and 

way of life 

-Below-average 

individual income 

-High unemployment 

rate 

-Income inequality 

Human development to 

drive growth 

 Average 

individual income 

 Unemployment 

rate 

 Income 

distribution 

 

6) Baseline assessment 

Baseline assessment is a review of the indicators of strategic issues under Step 5 from 

the past until the present, inline with spatial and temporal scoping in Step 2 with an aim to 

analyze previous changes of these indicators. Its results will be used as a basis for comparison 

in alternatives development and assessment. In the case of an existing plans/programs, baseline 

assessment must also include the results from its implementation from the past until the present. 

Baseline assessment results should be presented to stakeholders for inputs, to ensure 

their understanding, acceptance and potential participation (in the case of additional or 
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dissenting opinions). Baseline assessment tools and techniques are detailed in Appendix C. In 

order to ensure technical acceptability and robustness, baseline assessment should be 

conducted on reliable and empirical data.  

Sub-steps 1-6 are interconnected and interdependent steps with the main am to identify 

strategic issues – a step which must be completed accurately to avoid negative impacts on 

subsequent steps. 

7) Initial alternative identification 

Initial alternative identification is the indication of development feasibility of 

plans/programs. It is developed by proponents, experts or SEA assessor as a framework for 

seeking stakeholder feedbacks during participation which will be used for the next stage of 

alternatives development. (See details under 3.3) 

8) Participation and communication plans 

Developing participation and communication plans is a critical step, because it 

provides the framework for participation throughout every step of SEA in line with the SEA 

timeframe and stakeholders’ level of importance, as well as a tool for communicating with 

relevant parties such as proponents, stakeholders, etc. to ensure effective participation and 

transparency. The most critical element is the stakeholders’ participation in decision-making 

in every key step. 

Participation and communication require awareness of various conditions including 

the level of interest and influence to decision making of all stakeholders in order to prioritize 

accordingly the participation of appropriate groups in each step and choose the most suitable 

communication methods and participation techniques that corresponds with SEA step/process 

and nature/importance of stakeholders. (See details on stakeholder analysis in 6) 

Participation and communication plans can be divided into three levels, namely, 1) 

information and engagement level, 2) consultation level, and 3) decision influence level. In 

each level, the Who, When, and How to engage must be determined, and the participation 

method may be different, depending on the context or form of participation as follow: 

1) Information and engagement level is conducted by disseminating information 

through publications, television, radio, emails, letters, or social media to inform 

stakeholders or interested parties on SEA in a complete, inclusive, continuous 

manner. This level must be conducted comprehensively and continuously 

throughout the SEA process. 
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2) Consultation level When feedbacks from stakeholders are required, the 

form/method needs to be more intensive than the information and engagement 

level. This can be done by focus-groups, surveys, questionnaires, discussions and 

workshops involving groups of stakeholders. Consultation may be conducted 

during certain important steps, especially scoping, alternatives development and 

assessment, and setting sustainable development objectives. During consultation 

activities and periods, it is important to clearly indicate consultation topics 

corresponding to the SEA results for each step. For example, consultation on 

scoping, on alternatives development/assessment, etc. 

3) Decision influence level is the level where key stakeholders take part in decision 

making and influence the development plans/programs. It can be conducted 

through meetings of relevant decision-making parties such as committee meetings 

including executive meetings. Consultation may be conducted toward the end of 

the SEA process, presenting the results of the SEA process into the plans/programs 

for the endorsement of decision-making stakeholders.  

For each level, the group of stakeholders involved should be identified. Activities 

and timeframe should be planned according to the SEA process and plans/programs development 

process to ensure that stakeholder feedbacks inform the processes at the right moment. Example 

of participation plans in relation to the SEA timeframe is shown in Figure 3-2. 

 
Source: NESDC, 2019. 

Figure 3-2 Communication plans 
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SEA assessors need to understand the participation objectives of each SEA step in 

order to develop an effective participation and communication plans, as summarized in Table 

3-2 and example of participation and communication plans for key steps shows in Table 3-3. 

Table 3-2 Participation objectives of each SEA step 

Step Participation objectives 

Scoping  To ensure stakeholder participation in spatial and temporal 

scoping, driving force analysis, setting vision and strategic 

issues, as well as sustainable development objectives and 

indicators; 

 To ensure that stakeholders’ feedbacks and concerns are 

considered and integrated into driving force analysis, setting of 

vision and strategic issues, sustainable development objectives 

and indicators, as well as baseline assessment; 

 To ensure that the proponent’s mission is clear and 

acknowledged by stakeholders; 

 To identify relevant stakeholders. 

Baseline assessment  To identify and gather specific knowledge/local wisdom and/or 

information; 

 To collect baseline data 

Alternatives 

development 
 To identify potential alternatives that have not been considered 

by the proponent 

 To gather feedbacks to alternatives proposed by the proponent 

Alternatives 

assessment 
 To collect data and feedbacks on the assessment of potential 

effects from the implementation of alternatives 

Measures for 

sustainability 
 To ensure stakeholder participation in the consideration of 

feasibility and appropriateness of measures for sustainability 

and in proposing preferred measures for sustainability to 

enhance, avoid, reduce or mitigate impacts. 

SEA report  To ensure that SEA report responds to strategic issues in a 

complete, clear and appropriate manner, to ensure stakeholders’ 

and public acceptance of plans/programs and SEA; 

 To ensure that the decision-making process to approve the 

plans/programs and SEA is informed by complete and accurate 

data/information 

Source: Adapted from draft SEA National Guideline B.E. 2018 (SEA Development 

Committee, 2018) 
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Table 3-3 Example of participation and communication plans for key steps 

SEA step Objectives Relevant 

stakeholders 

Participation 

method 

Timeframe 

1. Scoping 
    

1.1 Driving force 

analysis 

    

1.2 Vision and strategic 

issues 

    

1.3 Measures for 

sustainability and 

indicators 

    

1.4 Baseline 

assessment 

    

1.5 Public participation 

and communication 

plans 

    

1.6 Scoping report     

2. Alternatives 

development and 

assessment 

    

2.1 Alternatives 

development 

    

2.2 Alternatives 

assessment 

    

3. Measures for 

sustainability 

    

4. SEA report 
    

 

9) Scoping report  

The drafting process of Scoping report begins with subjecting the results of the 

implementation of Sub-step 1) Analyze and review plans/programs and relevant information, 

Sub-step 2) Spatial and Temporal scoping, and 3) Driving force analysis to stakeholders hearing, 

focusing on 1) Expected economic, social and environmental impacts from the plans/programs 

implementation and 2) Potential development directions under the plans/programs.  

The inputs from the hearings are then used to revise the draft Scoping report, together 

with drafts of visions, strategic issues, sustainable development objectives, indicators, and 

initial alternatives. This second draft is again subjected to stakeholders hearing with the same 

issues of focus as above. The results are used to inform the final visions, strategic issues, 
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sustainable development objectives, indicators, and initial alternatives in the Scoping report 

which is ready to be used for the subsequent SEA steps. 

3) Alternatives development and assessment 

After the validation of scoping, strategic issues, sustainable development objectives, 

baseline assessment and indicators by stakeholders as complete and consistent with SEA 

objectives, scoping and baseline data and indicators are used for alternatives development and 

assessment which is a critical step that differentiates SEA from general plans/programs.  

1) Alternatives development is a step to identify other possible alternatives for the 

implementation of the plans/programs which will lead to desired changes and 

sustainable development objectives, in order to integrate into the plans/programs. 

In addition, it is a decision-making process to prevent or control situations to ensure 

that decisionmakers do not overlook better alternatives under the constraints faced. 

The result of this step will be used as a basis for further comparison and alternatives 

development. This step has the following sub-steps: 

(1) Identifying Business-as-usual (BAU) 

BAU identification refers to the understanding of underlying 

contexts/situations to inform alternatives development by reviewing the baseline 

assessment of each indicator from the past until the present. This should be done 

before determining the need for alternatives. (BAU is not considered an alternative, 

only to be used as a benchmark.) 

(2) Identifying need for alternatives 

Determining the need for alternative is critical in deciding whether new 

alternatives are needed in order to ensure that the plans/programs achieve its 

visions and sustainable development objectives, and how the new alternatives will 

effect the plans/programs. 

(3) No-action alternative 

No-action alternative is an estimate of future changes based on current 

conditions if the plans/programs is not implemented, which can be used to compare 

with other alternatives to identify the effect on strategic issues of non-

implementation of new alternatives. or non-improvements. No-action alternative 

should be considered in order to compare the results from implementation of 

alternatives. Examples of no-action alternatives are: 
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 Not addressing current air pollution and allow changes in pollution to 

follow its course because the limited resources and budgets have to be 

channeled to addressing urgent problems from natural disasters. As a 

result, air pollution level will change due to underlying causes, and can be 

used to compare with corrective measures to be implemented later. 

 Allowing business forces to freely drive industrial expansion, as 

investment pushes economic growth and business sector prefers industries 

to be driven by the economic and investment. As a result, the rates and 

types of industrial growth will change, with no regards to social and 

environmental contexts. This can be used to compare with regulating 

measures to be implemented later. 

 

Figure 3-3 Estimation of indicator changes due to implementation of alternatives 

 

In Figure 3-3, CO2 is an indicator which shows constant increase from the past until the 

present. The continuing increase of CO2 is BAU before being the effects from plans/programs 

implementation or other developments. Each alternative has a different effect on the changes 

in CO2. If the no-action alternative is chosen, the increase in CO2 will follow BAU due to the 

absence of plans/programs effects.  
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(4) Development of alternatives 

Alternatives are suggested ways to achieve sustainable development 

objectives and visions as determined and help ensure that any decision is made 

based on comprehensive information and careful consideration. The alternatives 

should be limited in number (typically 3-4 alternatives), feasible and in line with 

the local contexts and the plans/programs objectives, while offering different 

results. 

Development of alternatives should use both top-down and bottom-up 

approaches. In other words, the needs for alternatives should be identified among 

high-level responsible parties as well as among stakeholders, affected populations 

or other relevant parties through participation and public communication. The 

developed alternatives should be a combination of those responding to the needs of 

the plans/programs developer and those of stakeholders, so that the results best 

reflect the needs of and are accepted by stakeholders.  

While developing alternatives, the following should be considered: 

 practical feasibility and means for implementation; 

 use of new mode/process to better meet the needs and mitigate damages 

than the mode/process currently in place; 

 location of implementation; 

 timing and details of implementation such as commencement time, 

timeframe and sequence. 

To develop alternatives, it’s necessary to consider diverse forms of 

alternatives and understand alternative hierarchy. Alternatives can occur in many 

forms and levels, depending on the nature and the stage of the plans/programs. 

Specific alternatives can be: 

 Strategic alternatives are high-level policy alternatives aiming to achieve 

defined objectives such as strategic alternative for inclusive and equal 

infrastructure, strategic alternative for ecofriendly transportation, strategic 

alternative for sufficient economy agriculture and sustainability, etc. 

Strategic alternatives are often long-term alternatives aiming to achieve 

sustainability according to defined vision for sustainable development. 

Providing broad directions, it typically does not specify the way to achieve 

the goals. 
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 Sectoral alternatives are alternatives developed to identify feasibility and 

specific needs or promote certain sectors over others. For example, 1) For 

tourism SEA, there are ecotourism alternatives as opposed to attractions-

oriented tourism that follows the preference of tourists; 2) For 

transportation SEA, there are rail alternatives to reduce air pollution, as 

opposed to road building alternatives that accommodate traffic and 

product transport, etc. Sectoral alternatives are specific and show 

potentials of alternatives to develop a given sector with different goals and 

objectives between one-dimension development on one hand and 

economically, socially and environmentally balanced development on the 

other. 

 Spatial alternatives are alternatives locating specific areas or allocating 

land for specific types of development. For example, coastal development 

alternative for industrial estate and port, special economic zone 

development alternative for new industries, provincial land management 

alternative to support development strategic plans, etc. Spatial alternatives 

are not sector specific. Instead, they integrate alternatives in a given area 

for diverse development activities and aim to distribute land for diverse 

needs in accordance with their potentials to achieve sustainable 

development. 

 Modal alternatives are alternatives of modes or technologies that can be 

used to achieve the same goals such as clean industrial technology 

alternatives, sufficient economy alternative to promote income and 

occupation, waste reduction/disposal alternative through recycling and 

waste-to-energy technology/innovation, electric vehicle alternative to 

replace use of fossil fuel, water tax/charge alternative, etc. Modal 

alternatives specify modes, methods, technics, technologies or innovation 

leading to sustainable development. 

 Staging alternatives are time-bound alternatives to specify the 

implementation sequence or to use the results of the implementation from 

a prior step to improve the plans/programs and eliminate undesirable 

outcomes from a later step. For example, alternative to delay the 

construction of a coal power plans by two years, and alternative to use 

renewable energy for electricity generation within ten years, alternative to 

shift waste disposal from landfills to incinerators in ten years and to waste-
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to-energy plants in twenty years, etc. Staging alternatives specify the 

sequence of alternative adoption in accordance with economic, social and 

environmental readiness, increasing the chance to achieve sustainable 

development objectives which typically takes a long time and a lot of 

resources.  

 Institution arrangement alternatives specify the body to take executive 

roles or share responsibilities efficiently between national and local bodies 

or between sectoral or area-based bodies. This also includes the reform of 

guidelines and practices for personnel and budget allocation. For example, 

alternative for integrated collaboration between provincial administrative 

organization and local administrative organization to develop ecotourism, 

alternative for joint investment between private sector and local 

government to promote organic farming, alternative to use local workers 

in industrial estate, etc. This type of alternatives emphasizes institutional 

management and stakeholders’ role to implement the alternatives to 

increase acceptance, joint responsibilities and mutual benefits. 

 Policy priorities alternatives are alternatives to serve national or 

international policy priorities such as poverty reduction, livelihood 

improvement, cultural values, etc. issued by policymakers and political 

actors with decision-making power in order to solve problems and 

overcome obstacles, while leading to sustainable development. 

 Avoided and mitigating alternatives are developed with the expectation 

that the plans/programs, while necessary, will cause certain economic, 

social and environmental damages. These alternatives are methods and 

measures to avoid or mitigate the damages. For example, clean energy 

alternative for transportation, alternative to prohibit chemical fertilizers in 

agriculture, alternative to stop building dams for water retention to protect 

the environment, alternative to not employ foreign workers in order to 

support local communities, etc. Table 3-4 shows types of alternatives and 

examples. 
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Table 3-4 Types of alternatives and examples 

Alternatives Type of 

alternative 

SEA in other countries 

SEA of M4 South Wales Common Appraisal Framework to address traffic congestion 

on M4 Expressway in South Wales 

Alternative 1 Build a new expressway Modal alternatives 

Alternative 2 Encourage increased use of public transport 

Alternative 3 Traffic/demand management 

MRC SEA of hydropower on the Mekong Mainstream 

Alternative 1 No action on the Mekong Mainstream Staging 

alternatives 
Alternative 2 Delay decision 

Alternative 3 Phased implementation on the Mekong Mainstream 

Alternative 4 Immediate implementation of all 12 program 

SEA in Thailand 

SEA of Sakaekrang river plains 

Alternative 1 No action Sectoral 

alternatives 
Alternative 2 Development to meet the public needs for local 

agricultural development in conjunction with the 

government’s ecotourism policy 

Alternative 3 Development for agrobusiness 

Alternative 4 Changing proportion between cash crops and 

ecotourism 

SEA of Potash mine 

Alternative 1 No development Spatial alternatives 

Alternative 2 Delay development. Build knowledge and 

understanding among stakeholders to increase 

acceptance 

Alternative 3 Conditional mining in some areas of Northeastern 

Region 
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Table 3-4 Types of alternatives and examples 

Alternatives Type of 

alternative 

Alternative 4 Conditional mining in all areas of Northeastern 

Region 

Water management systems in 19 critical areas: SEA on flood water draining from 

Chee-Moon river plains into the Mekong  

Alternative 1 Develop Huay Sam Mor or Nam Prom reservoirs 

with six sub-alternatives. Four sub-alternatives 

involve building Huay Sam Mor reservoirs of the 

same capacity but different water retention levels to 

allow different flooded areas. The other two sub-

alternatives involve building reservoirs of the same 

capacity but different draining. 

Modal alternatives 

Alternative 2 No development of Huay Sam Mor or Nam Prom 

reservoirs with four sub-alternatives of building 

ponds of different capacities, retention and draining 

in farms  

SEA for areas surrounding Suvarnabhumi Airport  

Alternative 1 No action alternative (Maintaining present capacity 

of 45 million visitors/year) 

Modal alternatives 

Alternative 2 Increase management efficiency rather than 

construction (60 million visitors/year) 

Alternative 3 Build new terminals, runways. (75 million 

visitors/year) 

Alternative 4 Full capacity development (120 million 

visitors/year) Ultimate phase. 

Source: NESDC, 2017. 

 

In Table 3-4, the alternatives for SEA of M4 South Wales are good examples, 

because each alternative’s method leads to different sustainable development goals, allowing 

clear ranking of preferred alternatives. 

It is important to note that alternatives should not cause irreversible impacts on the 

environment or society. In addition, alternatives should not be developed by extending or 

adding activities on a previous alternative.  
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2) Alternatives assessment 

In order to choose a preferred alternative from a number of developed alternatives, 

it’s necessary to assess the effects from the implementation of the alternatives by analyzing and 

ranking them. 

This process consists of two steps: 

2.1) Effect analysis refers to the analysis of the effects from the implementation 

of alternatives in achieving defined sustainable development objectives, by identifying 

problems, obstacles, limitations, and concerns as well as assumptions and uncertainties of the 

alternatives, spatial scope of the direct and indirect effects. Effects can be classified into two 

types as follow: 

 Direct effects refer to effects caused by area-specific development. 

 Indirect effects refer to effects on policies which are related to 

regulations, laws or budgets. 

In addition, effect analysis should also take into consideration less obvious 

effects, especially:  

 Cumulative effects refer to effects from different origins caused by large 

clustered development such as infrastructure development. 

 Transboundary effects refer to effects that go beyond the spatial scope 

of the plans/programs such as inter-provincial, inter-regional or 

international effects. 

The assessment of alternatives measures the effects against indicators by 

comparing with baseline data from the previous step. Assessment methods can be chosen to 

suit the SEA context, for example, checklist, matrix, expert judgement, etc. 

2.2) Scoring and comparison 

After assessing their effects, alternatives will then be scored and compared 

against no-action alternative in order to identify preferred alternative. This can be done by 

multi-criteria analysis, rating, expert judgement, etc. Scoring and comparing 

methods/techniques are listed in Appendix B. 

Scoring of alternatives should be done at both expert level and stakeholder 

level to ensure collaborative assessment and identification of preferred alternative which best 

suits local needs. 
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The results of alternatives development and assessment need to be presented 

to stakeholders for feedbacks which will be incorporated into the process to improve preferred 

alternatives. The reason for choosing preferred alternative must be recorded in the SEA 

technical and non-technical report. 

 

4) Measures for sustainability 

Identifying measures for sustainability for each alternative is a way to help achieve 

sustainable development objectives for each strategic issues as identified in the scoping and 

economic, social and environmental balance for long-term sustainability. Measures for 

sustainability must match the implementation timeframe of the alternative, as in the following 

examples: 

 Sustainable development goal for innovative local industry: To transition to 

ecofriendly and green industry, the measures for sustainability is defined as use of 

manufacturing innovations to avoid polluting the air and recycle waste. 

 Sustainable development goal for convenient, safe and clean transport: To design 

and build public transport system with ecofriendly rail system to reduce air pollution 

from fossil fuel or designing motor routes to avoid destruction of natural resources, 

forests and marshland.  

 Sustainable development goal for tourism development to promote revenue: 

Developing ecotourism, agritourism, and Thai tradition tourism with integration with 

other sectors and with appropriate use of tourist destinations to generate income for 

the caretaking communities and protect tourist attractions and natural resources. 

Measures for sustainability comes in the form of those enhancing positive/beneficial 

effects and those avoiding and mitigating/reducing negative effects from the implementation 

of alternatives. 

 Enhancing measures are those designed to increase the positive effects from the 

alternative 

 Avoided measures are those designed to prevent negative effects from the alternative 

 Mitigating/reducing measures are those designed to reduce or mitigate negative 

effects from the alternative to an acceptable level. 

Every measure for sustainability needs to specify timeframe and responsible party and 

be integrated into the plans/programs. Examples of enhancing, avoidance, mitigating/reducing 

measures for sustainability are shown in Table 3-5. 
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Table 3-5 Examples of measures for sustainability for water resource and 

transportation 

Strategic 

issues 

Measures for 

sustainability 

Type Implementation (year) Responsibility 

Year 

1-5 

Year 

6-10 

Year 

11-15 

Year 

16-20 

1. Integrated sustainable water management 

-Water grabbing 

due to increased 

number of users 

1) Develop river 

plains management 

plans with 

participation of local 

stakeholders and 

uninterrupted 

government support 

Avoidance    - - Department of 

Water Resources 

- Royal Irrigation 

Department 

- Office of the 

National Water 

Resources 

- Provincial 

Office for Natural 

Resources and 

Environment 

- Department of 

Disaster 

Prevention and 

Mitigation 

-Divergent needs 

for water use in 

the river plains 

2) Fair, equitable 

water allocation for 

all sectors based on 

needs 

Enhancing    - - Department of 

Water Resources 

- Royal Irrigation 

Department 

- Office of the 

National Water 

Resources 

-Floods and 

drought 

-Degradation of 

the environment 

around water 

sources 

3) Protect the 

environment and 

ecosystems around 

water sources to 

ensure sustainable 

river plains 

management 

Mitigating 

/reducing 

   - - Department of 

Water Resources 

- Royal Irrigation 

Department 

- Office of the 

National Water 

Resources 

-Engaging 

bodies and 

stakeholders in 

4) Efficient use of 

water through 

economic and social 

Enhancing  - - - - Department of 

Water Resources 

- Royal Irrigation 

Department 
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Table 3-5 Examples of measures for sustainability for water resource and 

transportation 

Strategic 

issues 

Measures for 

sustainability 

Type Implementation (year) Responsibility 

Year 

1-5 

Year 

6-10 

Year 

11-15 

Year 

16-20 

water 

management 

incentives/mechanis

m 

- Office of the 

National Water 

Resources 

-Climate change, 

precipitation 

5) Build capacity to 

increase public and 

social resilience for 

water-related critical 

events due to natural 

disasters and climate 

change 

Enhancing     - Department of 

Water Resources 

- Royal Irrigation 

Department 

- Office of the 

National Water 

Resources 

- Provincial 

Office for Natural 

Resources and 

Environment 

2. Sustainable transportation management 

Expansion of 

transportation 

infrastructures 

1)Develop 

technologies and 

innovations to 

expand public 

transport system as 

an alternative in 

order to control the 

number of vehicles 

and motorists 

Enhancing    - - Ministry of 

Energy 

- Office Of 

Natural 

Resources and 

Environmental 

Policy and 

Planning 

-Increased air 

pollution due to 

transport 

activities 

2)Develop electric 

transport system to 

reduce use of fossil 

fuels 

Avoidance   - - - Ministry of 

Energy 

- Office of 

Natural 

Resources and 

Environmental 

Policy and 

Planning 

- Fiscal Policy 

Office 
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Table 3-5 Examples of measures for sustainability for water resource and 

transportation 

Strategic 

issues 

Measures for 

sustainability 

Type Implementation (year) Responsibility 

Year 

1-5 

Year 

6-10 

Year 

11-15 

Year 

16-20 

3)Monitor and use 

legal measures to 

control air pollution 

caused by 

transportation in 

urban and residential 

areas 

Mitigating 

/reducing 

   - - Ministry of 

Energy 

- Office Of 

Natural 

Resources and 

Environmental 

Policy and 

Planning 

4)Create economic 

measures to promote 

and incentivize 

motorists to switch 

from fossil fuels to 

clean, ecofriendly, 

healthy energy 

Enhancing    - - Pollution 

Control 

Department 

- Local 

government 

organization 

 

5) SEA report 

SEA report summarizes all steps of SEA implementation, provides suggestions for 

implementation and monitoring and evaluation of the plans/programs, and communicates with 

the public. A good SEA report should allow full participation of stakeholders and link with the 

country’s sustainable development goals. Before submission to the proponent, the SEA report 

should be subjected to feedbacks from stakeholders to ensure that the report is complete, 

credible and accepted by the public. 

SEA reporting should be made in two formats namely, technical report and non-technical 

report. 

1) Technical report 

A technical report compiles the results from all steps of SEA, emphasizing the 

approaches defined in the measures for sustainability of preferred alternatives, policy 

recommendations, as well as guideline for post-implementation follow-up, monitoring and 

evaluation as Box 3.2 
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Box 3.2 Example of technical report components 

Executive Summary 

Chapter 1 Introduction 

 1.1 Principles and rationale 

 1.2 Objectives of the report 

 1.3 Area of assessment 

 1.4 Implementation scope and 

methodology 

 1.5 Timeframe 

 1.6 Expected results 

Chapter 2 Screening 

Chapter 3 Scoping 

- 3.1 Analysis and review of 

plans/programs and relevant data 

- 3.2 Spatial and temporal scoping 

- 3.3 Driving force analysis  

- 3.4 Defining vision and strategic issues 

- 3.5 Setting sustainable development 

objectives and defining indicators  

- 3.6 Baseline assessment  

- 3.7 Initial alternatives 

- 3.8 Participation and communication 

plans 

- 3.9 Scoping report 

 

Chapter 4 Alternatives development and 

assessment 

- 4.1 Alternatives development  

- 4.2 Alternatives assessment 

Chapter 5 Measures for sustainability  

Chapter 6 Public participation 

Chapter 7 Quality control 

Chapter 8 Conclusion and recommendations 

 

References 

 

2) Non-technical report 

A non-technical report is used to communicate and inform stakeholders on the results 

of SEA. Its components and content are similar to those of the technical report, summarizing 

the key SEA results and participation outcomes in simple language in order to communicate 

key messages to stakeholders in a comprehensive and complete manner. A non-technical report 

should have, at minimum, the following components as shown in Box 3.3 

 

Box 3.3 Example of a non-technical report and essential components 

Stakeholder summary 

Chapter 1 Introduction 

- Provide concise summary of objectives, area of assessment, timeframe, 

methodology and expected results, using graphs and maps. 

Chapter 2 Participation 

- List public participation activities in various SEA steps, namely, scoping, 

alternatives development and assessment, and measures for sustainability, using 

text boxes, graphs and figures. 

Chapter 3 Development alternatives and measures for sustainability 

- Provide concise information on preferred alternatives, advantages and 

considerations, as well as public participation mechanisms that led to preferred 

alternatives and measures for sustainability. Do not use jargons. 

Chapter 4 Stakeholder follow-up 

- Provide concise information on post-SEA opportunities to follow up on the 

implementation of preferred alternatives and measures in the plans/programs 

and stakeholders’ role with clear timeframe. 
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6) Public participation 

Public participation is a necessary and critical SEA step to win acceptance from 

stakeholders. In practice, participation must be integrated throughout SEA process from 

scoping, driving force analysis, defining visions and strategic issues, determining sustainable 

development objectives and indicators, baseline assessment, developing participation and 

communication plans, preparing scoping report, as well as alternatives development and 

assessment, determining measures for sustainability, and review of SEA report results. 

To integrate participation in every SEA step, it’s important to identify stakeholders 

(groups of individuals, communities, organizations, agencies and institutions) and their levels 

of importance. Develop an appropriate, inclusive participation and communication plans will 

ensure that the SEA process has integrated opinions, suggestions and concerns of stakeholders.  

Stakeholders analysis consists of the following components: 

1) Objectives 

 To identify stakeholders (groups of individuals, communities, organizations, 

agencies and institutions) who are interested and related to the decision of the 

plans/programs implementation, which leads to the determination of SEA process 

participants; 

 To identify issues, perspectives or concerns which may arise from key decisions in 

the plans/programs, especially issues with cultural, religious and linguistic 

sensitivities; 

 To collect data for determining appropriate levels, methods, techniques and 

activities for participation. 

2) Steps for determining level of participation 

(2.1) Identification of stakeholders can be done in several ways, taking into 

consideration the following issues: 

 Which local or relevant groups of individuals, communities, organizations, 

agencies and institutions may experience positive or negative impacts on 

their incomes, livelihood, health and hygiene, environment, and way of life; 

 Which local or relevant groups of individuals, communities, organizations, 

agencies and institutions have duties and responsibilities relevant to the 

development under the plans/programs and strategic issues; 
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 Which local or relevant groups of individuals, communities, organizations, 

agencies and institutions have significant social statues to guide the opinions 

of the public and stakeholders; 

 Which local or relevant groups of individuals, communities, organizations, 

agencies and institutions have influence or stakes in the development at local 

or policy levels and have direct interest on the plans/programs and strategic 

issues. 

In general, SEA stakeholders should consist of: 

1. People living within the area and scope; 

2. Government agencies within the area and scope; 

3. Interested academics and educational institutions within the area and 

scope; 

4. Representatives of professionals who may experience positive or 

negative impacts; 

5. Community or thought leaders who have influence within the area and 

scope; 

6. Local politicians within the area and scope; 

7. Representatives of civil society and community volunteers within the 

area and scope; 

8. NGOs working within the area and scope; 

9. Private sector and entrepreneurs within the area and scope; 

10. Plans/programs developer, budget planner; 

11. Plans/programs proponent; 

12. Executive of decision-making agency or appointee. 

(2.2) Interest and influence analysis 

After identifying all stakeholders, it’s important to determine each group’s level 

of interest and influence on the plans/programs’s success or failure and how they may influence 

the decision on the plans/programs, as well as those who may not have authority or influence 

but are the key target of and most affected by development.  This step will help determine the 

most appropriate form, method and issues of consultation for each group. 
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This step will also enhance knowledge and understanding of stakeholders’ 

positions, duties, affiliations, resources in control, relationships with and influence on others, 

their interest, opinions and concerns, as well as opportunities and potentials to support or 

oppose the plans/programs. This will inform the determination of participation levels of 

stakeholders by looking at their interest and influence. 

Interest 

 What specific topic is of interest to that stakeholder and how is it relevant to 

them? 

 What is the topic’s level of relevance to the stakeholder which compels their 

participation? 

 What positive or negative impacts will the stakeholder likely experience from 

the implementation of the plans/programs, and why? 

 

Influence 

 What duties and responsibilities of the stakeholder are relevant to the 

development within the area and scope of the plans/programs and at what levels? 

 If the stakeholder understands and participates in hearings, how will it affect the 

understanding of the public stakeholders? 

 How can the local knowledge, experience and wisdom help improve decision-

making in the plans/programs? 

(2.3) Ranking of stakeholders 

The levels of interest and influence of all stakeholders are then used to rank 

stakeholders by levels and priorities. These rankings will inform the development of 

participation and communication plans and identification of relevant stakeholders for 

participation in each SEA step, ensuring effective, continuous, close and inclusive participation 

and communication plans. 

An example of stakeholder rankings is shown in Table 3-6. 
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Table 3-6 Stakeholder rankings 

Level of interest Level of importance 

High interest C B A A 

Some interest C B A A 

Slight interest D D B B 

Little 

interest/Unknown 

D D C C 

Influence on the plan’s 

success  

Little 

influence/ 

Unknown 

Slight 

influence 

Some 

influence 

High 

influence 

Note: A, B, C, D specify levels of importance. 

A = Most important; B = Important; C = Less important; D = Least important 

 

3) Issues for consideration 

(3.1) Flexible participation modes 

Because SEA is broad in scope and flexible, participation modes should also be 

flexible enough to adapt their implementation plans, concepts and methods at any time. The 

most important participation mode is, therefore, two-way consultation. 

 

However, because SEA is very abstract and often relies on comparisons with 

case studies from other countries or expert knowledge/experience, certain types of 

implementation are not suitable for open participation. In such cases, transparent and wide 

dissemination of information is even more critical to continuously ensure that stakeholders 

understand the rationale and decisions made on key issues of the draft plans/programs and SEA 

process and are able to make quality contribute to subsequent stages, as well as ensure that the 

SEA is transparent and trusted by all stakeholders. 

(3.2) Due importance to stakeholder with low influence 

Marginalized populations such as ethnic minorities, people with disabilities and 

the elderly often lack opportunities to participate in SEA process, even when they are directly 

affected. Participation and communication plans, therefore, must make special efforts to reach 

out to marginalized populations to ensure that the plans/programs and SEA takes into 

consideration the potential impacts on and opportunities for them. 

(3.3) Suitable, effective participation techniques 
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Because SEA is broad in scope and involve diverse groups of stakeholders, it’s 

important to have good planning and selection of participation techniques and methods for each 

group and each SEA step to ensure effective participation as well as inclusiveness and 

comprehensiveness of opinions. For example, in the scoping stage, it’s necessary to gather in-

depth information and opinions from diverse groups of stakeholders. Therefore, the most 

appropriate technique can be focus-group meetings with limited number of participants to 

allow collection of in-depth detailed inputs in an inclusive manner. In addition, use of flash 

cards or leading questions can guide more on-point opinions which can effectively guide the 

SEA process and ensure its completeness. 

 

3.2 Monitoring and evaluation steps 

1) Quality control 

Quality control must be performed at every step to ensure completeness, high quality and 

consistence with objectives. This can be in the form of a checklist for convenience so that if 

issues or shortcomings are identified, they can later be reviewed and corrected. Table 3-7 is an 

example of a quality control checklist. Please keep in mind that these are only suggestions, as 

each SEA is different and a quality control checklist must be adapted to suit the context. 

 

Table 3-7 SEA quality control checklist  

Issues Yes No Remarks 

Scoping 

1. Have the plans/programs and relevant data been fully 

reviewed? 

   

2. Have the linkages and gaps of policies, plans and 

programs at all levels been analyzed? 

   

3. Has clear and appropriate spatial and temporal scoping 

been conducted? 

   

4. Has driving force been analyzed to show the connection 

between the causes and impacts of development and the 

gaps and development opportunities are identified? 

   

5. Has the vision of plans/programs for sustainable 

development been defined? 

   

6. Have strategic issues have been set consistent with 

vision with a clear focus? 
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Table 3-7 SEA quality control checklist  

Issues Yes No Remarks 

7. Are strategic issues comprehensive covering diverse 

problems? 

   

8. Do strategic issues cover all economic, social and 

environmental dimensions? 

   

9. Have measures for sustainability been defined for each 

strategic issues? 

   

10. Are sustainable development objectives consistent with 

the goals of policies, plans and programs at all levels 

and/or sustainable development goals? 

   

11. Are indicators consistent with strategic issues and 

sustainable development objectives? 

   

12. Are indicators practical and can be continuously 

monitored? 

   

13. Have baseline data of indicators for each strategic issue 

from the past until the present been fully reviewed? 

   

14. Have baseline data been evaluated appropriate with time 

series?  

   

15. Are baseline data correct and consistent with academic 

principal and have appropriate reference sources? 

   

16. Have initial alternatives been identified to be used as 

framework for stakeholders hearing? 

   

17. Has participation and communication plans been 

developed including stakeholder analysis and 

identification? 

   

18. Is participation and communication plans consistent 

with SEA steps and timeframe? 

   

19. Have scoping results been summarized and made into a 

scoping report? 

   

Alternatives development and assessment 

1. Has business-as-usual been analyzed as a basis for 

future comparison? 

   

2. Has no-action alternative been developed for 

comparison with other alternatives?  

   

3. Are developed alternatives consistent and cover the 

strategic issues and sustainable development objectives? 
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Table 3-7 SEA quality control checklist  

Issues Yes No Remarks 

4. Have effects from implementation of alternatives been 

assessed with the defined indicators in all dimensions? 

   

5. Have alternatives been scored and ranked against no-

action alternative to identify preferred alternative? 

   

6. Have alternatives been scored by experts and 

stakeholders 

   

7. Have technical and practical problems, obstacles and 

limitations as well as assumptions and uncertainties of 

the developed alternatives been identified? 

   

8. Have alternatives been assessed using the sustainable 

development goals and sustainable development 

objectives? 

   

9. Have altered alternatives and no-action alternative been 

assessed to be used for comparison? 

   

10. Have technical and practical limitations, complications, 

problems, obstacles, as well as assumptions and 

uncertainties of the developed alternatives been 

identified? 

   

11. Have issues of concerned which have not been 

developed into alternatives have been given 

justification? 

   

Measures for sustainability 

1. Do proposed measures for sustainability correspond to 

the strategic issues and sustainable development 

objectives? 

   

2. Are measures for sustainability consistent with the 

plans/programs implementation timeframe? 

   

3. Have measures for sustainability clear timeframe and 

responsible bodies? 

   

Participation 
   

1. Have all stakeholders been identified?    

2. Have stakeholders been analyzed on levels of interest 

and influence? 

   

3. Have stakeholders’ levels of importance have been 

ranked? 
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Table 3-7 SEA quality control checklist  

Issues Yes No Remarks 

4. Has participation been integrated in all key steps 

(scoping alternatives development and assessment, 

measures for sustainability, etc.)? 

   

5. Are stakeholders allowed to give inputs before final report?    

6. Has non-technical report been used to communicate 

with stakeholders? 

   

SEA report 
   

1. Does report content cover all SEA steps?    

2. Is report integrated and holistic to ensure understanding, 

continuity and interconnection? 

   

3. Is report clear, concise and easy to understand?    

4. Is report impartial and open?    

5. Have the explanations and definitions of technical terms?    

6. Is decision-making body identified?    

7. Do report uses maps, explanations and summary tables 

when appropriate? 

   

8. Are sources of data, feedbacks and expert opinions 

identified? 

   

9. Have non-technical report to communicate with 

stakeholders? 

   

Note: These are only suggestions. Questions can be adapted/added to fit the context of a 

particular SEA. 

 

2) Follow-up, monitoring and evaluation 

The last step of SEA is the follow-up, monitoring and evaluation of the plans/programs 

and project after SEA results have been integrated, with the aim to identify the results of the 

implementation of plans/programs and whether it has achieved sustainable development goal 

as planned. Moreover, it can identify problem and limitation of the SEA integration with 

plan/program. This step can be divided into 2 levels as follows: 

1) Follow-up, monitoring and evaluation of plan/program 

The follow-up, monitoring and evaluation of plan/program is the process for examining 

the implementation has achieved sustainable development goal. Because uncertainties may 

affect the achievement of sustainable development goals, follow-up, monitoring and evaluation 

help identify how to improve upon or add to existing measures for sustainability. In addition, 
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the results can be used as a tool to measure the success of the plans/programs implementation 

and adoption of SEA results, as well as to explain the implementation results to stakeholders. 

Follow-up, monitoring and evaluation plans indicates the criteria or standard of indicators 

as defined in the sustainable development objectives. It consists of: 

 Follow-up, monitoring and evaluation objectives 

 Follow-up, monitoring and evaluation methodology and techniques  

 Follow-up, monitoring and evaluation scope and timeframe 

 Follow-up, monitoring and evaluation frequency 

 Responsible body and partners for follow-up, monitoring and evaluation 

Follow-up, monitoring and evaluation plans can be divided into short-term, medium-term 

or long-term plans to cover all potentials results from plans/programs implementation. The 

follow-up must be conducted in a continuous and efficient manner. Therefore, the proponent 

must perform follow-up, monitoring and evaluation periodically in order to enhance the 

plans/programs to achieve its sustainable development objectives, as well as report follow-up, 

monitoring and evaluation results to the relevant committee. 

2) Follow-up, monitoring and evaluation the overall of Thailand 

Draft Regulation of the Official Prime Minister on trategic Environmental Assessment 

B.E. …. mandates the National Economic and Social Development Council (NESDC) to 

monitor and evaluate whether and how plans/programs proponents integrate SEA results into 

plans/programs development. If no integration is made, the NESDC will compile and analyze 

the problems, obstacles and constraints, and report to the SEA Development Committee for 

review and submit to the Cabinet in order to improve the SEA system and drive the SEA 

process forward more effectively.  

In conclusion, this chapter details the SEA process which consists of eight main steps, 

namely, screening, scoping, alternatives development and assessment, measure for 

sustainability, SEA report, participation, quality control, and follow-up, monitoring and 

evaluation. The most important component is participation which is the key and must be 

integrated into the entire process. This is to allow stakeholders to play a role in plans/programs 

development and ensure its transparency and acceptance. However, SEA quality must be 

assured in every step, in accordance with the step of SEA quality control.  



Appendix A

Evaluation and models

of SEA
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Chapter 4 

Administrative mechanism 

 

This last chapter touches on the administrative mechanism to ensure that every SEA step 

(as detailed in Chapter 3) is of high quality and consistent with Thailand’s laws and regulations. 

It should be acknowledged and complied by proponents of plans/programs, relevant agencies/ 

organizations/ committees/ working groups as well as stakeholders. 

 

4.1 SEA administrative mechanisms  

1. The Cabinet sets SEA policies and directions and uses SEA as a decision-making 

tool for Thailand’s development planning. 

2. Strategic Environmental Assessment Development Committee (SEADC) sets 

development policies and steering mechanism for sustainable development, 

recommends classes of plans/programs requiring SEA, establishes criteria, 

methods and SEA guidelines, proposes SEA-related capacity and knowledge 

building, and conduct monitoring and evaluation of SEA of government agencies. 

3. Sectoral or area-based policy committee (or Cabinet-appointed committee), uses 

SEA as a tool to approves sectoral or area-based plans/programs. 

4. Plans/programs proponents (or agencies appointed by the Cabinet or SEA 

Development Committee) conducts SEA by itself or by commissioning an expert 

consultant registered with the Ministry of Finance’s Consultancy Database, 

performs monitoring and evaluation of plans/programs and SEA, as well as reports 

the progress to the sectoral or area-based policy committee or Cabinet-appointed 

committee and the SEA Development Committee. 

5. SEA Monitoring and Evaluation Committee is an ad-hoc committee established 

for each plans/programs or integrated within the plans/programs development 

committee. It provides advices and feedbacks on the SEA process to ensure 

compliance with the guideline set by the SEA Development Committee. 
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Source: NESDC, 2019 

Figure 4-1 Thailand's SEA steering mechanisms 

 

4.2 Classification of plans/programs requiring SEA 

1. Principles 

1.1 Initial phase (2018-2024) In line with the government’s policy committee, SEA 

should be conducted at the level of plans and programs, not at policy level which 

is broader and more difficult for in-depth assessment. (In other countries, SEA 

is also typically conducted at plans/programs level. Few are done at policy 

level.) In addition, the classes of plans/programs requiring SEA should be 

limited. 

1.2 During the next phase, policy-level SEA may be conducted if the proponent has 

readiness and desires to do so. 

1.3 SEA should be considered if a certain sectoral or area-based project faces 

problems, conflict or public resistance, despite completion of EIA/EHIA and 

government’s approval. 

1.4 SEA should be considered if a plans/programs may have extensive impacts. 

1.5 Plans/programs not requiring SEA are those involving national security and 

defense and Cabinet-approved emergency plans to protect public interests. 
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2 Plans/programs requiring SEA are as follow: 

1) Sectoral SEA 

- Transportation development 

- Energy development and petroleum survey and development  

- Mineral resources management 

2) Area-based SEA 

- Urban planning as specified by the National Urban Planning and Policy 

Committee 

- River plains management / coastal area development  

- Specific or Special zone development 

- Industrial estate development, industrial zone development, or similar. 

3) Details of hierarchy for plans/programs requiring SEA in 1) and 2) are defined 

by SEA Development Committee. 

4) Other plans/programs in addition to 1) and 2) are defined by SEA Development 

committee with Cabinet approval. 

Additionally, other proponents can apply SEA into plans/programs leading to sustainable 

development. 

The previously classified plans/programs emphasises the third-level plans that support 

the implementation of the first-level plans (National strategy) and the second-level plans 

(Master Plans, Country Reform Plan, National Economic and Social Development Plans, and 

National Security Plan) to achieve the objectives or prepare following the regulations or 

obligation or convention. 

4.3 SEA preparation guideline 

1) SEA reporting 

(1) Plan/program proponents 

1.1 The plans/programs proponent is responsible for SEA reporting 

including allocating budget and human resources, using the SEA criteria, 

methods and guideline established by the SEA Development Committee 

as a framework in developing, reviewing or revising the plans/programs. 



52 

1.2 When necessary, the proponent shall develop or improve sectoral or area-

based SEA additionally to be integrated into plans/programs development, 

in consistence with the SEA Development Committee’s guideline. 

1.3 The proponent shall systematically develop and implement SEA capacity 

building plans consisting of SEA personnel and expert development plans, 

public understanding and participation plans and internal readiness 

development plans, in line with the national SEA direction. 

(2) SEA consultants 

Consultants must be registered in the Ministry of Finance’s Consultancy 

Database. They should have qualified persons or experts with previous SEA works or 

experience in economic, social and environmental and other fields relevant to the 

plans/programs. The proponents or agencies appointed by the Cabinet or the SEA Development 

Committee to perform SEA shall clearly specify the qualifications of the consultants in the 

TOR. 

The types, qualifications and criteria for the registration with the Ministry of 

Finance’s Consultancy Database shall follow the Ministerial Regulations on the Criteria, 

Methods and Conditions for Consultancy Registration B.E. 2560 .  During the next phase, the 

Consultancy Database may add SEA as a sub-field under the Environment field, which will 

benefit the selections of SEA consultants. 

2) SEA supervision 

(1) Before submitting a plans/programs for approval, the proponent or agency 

appointed by the Cabinet or the SEA Development Committee to conduct SEA 

shall appoint an ad-hoc committee to supervise SEA reporting for each 

plans/programs (from scoping step) or integrate into the committee overseeing 

the plans/programs development. The committee shall consist of qualified 

persons or experts with previous SEA works or experience in economic, social 

and environmental and other fields relevant to the plans/programs to advise and 

ensure that SEA reporting is of high quality and well accepted.  

(2) After the proponent or agency appointed by the Cabinet or the SEA 

Development Committee to conduct SEA has developed the plans/programs and 

completed SEA, they shall submit the report to the policy-level committee or 

the committee appointed by the Cabinet or the SEA Development Committee to 

review the SEA report as well as the Cabinet.  
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2.1 In the case of sectoral or area-based SEA with existing policy-level 

committee, the report shall be submitted to that committee for review and 

then to the Cabinet for approval. 

2.2 In the case of sectoral or area-based SEA with no policy-level committee, 

the report shall be submitted to a Cabinet-assigned committee for review 

and then to the Cabinet for approval. 

3) Monitoring and evaluation can be divided into two levels: 

(1) Plans/programs and SEA monitoring and evaluation. The proponent can appoint 

a committee to monitor and evaluate the implementation of the plans/programs 

consisting of representatives of relevant agencies, qualified persons or experts 

with previous SEA works or experience in economic, social and environmental 

and other fields relevant to the plans/programs, as well as allocate budget and 

personnel, to monitor and evaluate the implementation and report to the 

responsible policy-level committee.  

(2) Monitoring and evaluation to improve SEA system. The SEA Development 

Committee is responsible for the overall monitoring and evaluation of SEA 

process and implementation, to inform the improvement of national SEA 

system and report to the Cabinet. 

The steering of SEA can be implemented by National Committee such as SEADC with 

NEADC as a secretary under Draft Regulation of the Official Prime Minister on Strategic 

Environmental Assessment B.E. …. In the first phase, Plans/programs requiring SEA can be 

defined as sectoral SEA,1) Transportation development 2) Energy development and petroleum 

survey and development 3) Mineral resources management, area-based SEA, 

1) Urban planning as specified by the National Urban Planning and Policy Committee 2) River 

Basin management/coastal area development 3) Specific or Special zone development 

4) Industrial estate development, industrial zone development, or similar. However, other 

proponents can voluntary integrated SEA into plans/programs leading to sustainable development.  

Plans/programs proponent responsible for SEA preparation and propose to policy-level 

committee and the cabinet for consideration and approval. Additionallly, follow-up, monitoring 

and evaluation mechanisms is proceeded into two level. There are plans/programs and SEA 

monitoring and evaluation by proponent, and monitoring and evaluation to improve SEA 

system by SEADC. The SEADC is responsible for the overall monitoring and evaluation of 

SEA process and implementation, to inform the improvement of national SEA system and 

report to the Cabinet. 



Appendix B
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Appendix A 

Evaluation and models of SEA 

 

SEA process and application have continued to evolve from the beginning until the 

present day. In the beginning, the focus was only on environmental impacts, but today it has 

shifted to include economic, social and environmental dimensions to ensure sustainable 

development. SEA has been used worldwide and become diverse. However, it can be classified 

into five approaches as follows: 

1 Impact-centered SEA: The SEA aims to identify and help prevent and mitigate 

environmental impacts of decisions at a strategic level. This is basically an 

extension of EIA from projects to policies, plans and programs. It helps overcome 

the inability of EIA to account for the cumulative effects of multiple, successive 

projects in a particular sector or area (Duinker and Greg 2005; Noble 2008 quoted 

in UNEP, 2009). In this case the SEA is a distinct time-bound activity of 

predominantly technical nature. 

2 Policy-centered SEA: The SEA aims to help integrate or mainstream 

environmental concerns by facilitating a proactive approach in the policymaking 

or planning process. This means that SEA will identify right from the beginning 

main environmental and sustainability objectives to be achieved and assist in 

operationalizing the concept of sustainable development in concrete ways by 

identifying sustainability risks and opportunities (Partidário 2007 and 2007a 

quoted in UNEP, 2009). The goal is upstreaming of environmental considerations 

into strategic decision making at the earliest stages of planning processes to ensure 

they are fully included and appropriately addressed. This is a more comprehensive, 

upstream approach which expands the scope of SEA beyond impact prediction and 

mitigation to the earliest stages of policy formulation.  

3 Institution-centered SEA: The SEA assesses the regulatory and institutional 

capacity to enforce law or deal with the negative consequences of a policy and 

recommends institutional and governance strengthening requirements. An 

institution oriented SEA is useful to integrate environmental considerations in 

policies where environmental effects and opportunities are significant but hard to 

predict. It may inform decision-makers by highlighting the institutional conditions 

to improve environmental governance to adequately deal with risks and 
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opportunities. It is emphasized that institution-centered SEA enhances learning and 

continuous improvement of policy design and implementation. 

4 Integrated Assessment (IA): as promoted by UNEP combines the strengths of 

Policy-centered SEA and Institution-centered SEA, focusing on impacting the 

policymaking process and encouraging continuous learning, and ensuring 

institutional strengthening. Its focus is on the full integration of the three 

dimensions of sustainability: Environment, Social and Economic (ESE integration) 

or Sustainability Assessment; Integration in policymaking process – in order to 

mainstream sustainability and stimulate the uptake of IA results by decision-

makers, the IA building blocks are to be integrated in the policymaking process – 

at an early stage and at a strategic level – in order to contribute to policy 

formulation; proactive and strategic approach which will help develop policy 

options that address structural and strategic issues (e.g. root causes), to help avoid 

problems and generate benefits, rather than measures to mitigate and compensate 

negative impacts; Flexibility by means of building blocks – as a response to the 

fact that policymaking processes are variable and largely unpredictable, building 

blocks that can be used in variable sequence and intensity and be tailored to 

different types of policymaking and planning processes are proposed. This building 

blocks approach was first proposed by Partidário (Partidário et al 2008, quoted in 

UNEP, 2009) and further developed by UNEP. Building blocks can be used in 

variable numbers, sequence and intensity depending on the time, resources, specific 

expertise as well as institutional history and modes of participation appropriate to 

different contexts. 

5 Strategic-thinking SEA: uses strategic-thinking and systems thinking which is 

completely different from impact-centered SEA (Partidario, 2012), allowing 

visualization of desired future and values. Rather than impacts, baseline data or 

mitigation measures, it focuses on collaboration and desired future. Rather than 

producing academic reports, it aims to create space and opportunities for dialogue 

between stakeholders and allow the process to facilitate decision-making. The SEA 

focuses on identifying Critical Decision Factors (CDFs) to find opportunities 

leading to decision by analyzing changes and trends, as opposed to current 

situations, building strategic options to achieve sustainability, seeking 

opportunities and eliminating risks in trade-offs rather than assessing impacts, and 

providing advisories rather than issuing mitigation measures.   
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In order to choose the most appropriate SEA for Thailand, it’s important to use flexible 

SEA as suitable to the situations, and follow the SEA evolution learned from the experiences 

of international organizations, especially UNEP, the World Bank and OECD, as well as other 

recommendations by scholars and researchers. All 5 SEA approaches can be used depending 

on the context and situations, timeframe and duration. Their advantages and considerations are 

shown in Table 1. 

Table 1 Comparison of SEA approaches  

SEA Strengths Considerations 

1. Impact-

centered SEA 
 Steps are similar to EIA. Easy to 

understand. 

 Assessment duration can be clearly 

determined. Not excessively long.  

 Stakeholder participation is simple. 

Can identify measures to reduce and 

mitigate impacts, if appropriate 

development option is adopted. 

 If the assessment 

timeframe does not concur 

with PPP development, 

STA cannot be integrated 

into plan. 

 Focus on technical study 

rather than policy. Less 

time on participation 

building. 

 Requires a number of 

scholars and experts. 

2. Policy-

centered SEA 
 Focus on integrating assessment 

results into policymaking process 

and strategic planning. 

 Identifies measures to prevents 

impacts before decision. 

 Allows extensive participation, 

linking PPP team and SEA team. 

- Not requiring a large number of 

scholars and experts.  

 Focus more on policymaking 

process than impact assessment 

 Not focusing on detailed 

technical assessment. 

Mainly qualitative results.  

 May require a longer 

assessment duration, as 

integration in needed in 

every step.  

3. Institution-

centered SEA 
 Uses the assessment to build 

capacity of relevant stakeholder 

organizations  

 Focus on institutional participation 

rather than outcomes. More 

participatory decision-making.  

 Suitable for the context in which 

stakeholders lack knowledge and 

understanding 

 Addresses the weaknesses of 

stakeholders in the assessment 

process 

 Spends a lot of time on 

strengthening and capacity 

building process. Time 

consuming. 

 Assessment results may not 

be technically 

comprehensive or 

sufficient for decision-

making 



Appendix C
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Appendix B 

Example of SEA Indicators in sectoral and area based  

 

Examples of indicators, used in sectoral and area of plan/ program, are reviewed and 

collected from international SEA cases. There collect indicators form several field to consider 

as a guideline in selecting indicator for sustainability. The example indicators of each plan/ 

program are described as follow.  

1. Transportation 

Zhou K. (2009) studied to apply strategic environmental assessment (SEA) to provincial 

level expressway infrastructure planning in China (Strategic Environmental Assessment (SEA) 

and provincial level expressway programme planning : an application framework and indicator 

system for China (PLEP Planning). This study selected 28 indicators that should be considered 

in SEA. There selected 28 indicators cover all environmental, social and economic issues as 

shown in Table 2. 

 

Table 2 Example of SEA indicators for SEA - PLEP Planning 

Environmental issue Indicators Unit 

Biodiversity, 

fauna & flora 

average size of continuous land km2 

maximum size of continuous land km2 

length of road in conservation areas km 

total forest, other natural & half‐natural land taken km2 

forest, natural and half‐natural land taken/total 

forest, nature and half‐natural land 

% 

budget to maintain and improve the condition of 

the environment 

million 

Yuan 

RMB 

budget to maintain and improve the condition of 

the 

environment/total forest, other natural & half‐

natural 

land taken 

Yuan/km2 

Human health number of mortality caused by road traffic 

accidents 

case/year 

Land & soil total land taken km2 

total cultivated land taken km2 

cultivated land taken/total cultivated land % 

total solid wastes m‐tonne 

Length of road in soil erosion areas km 
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Table 2 Example of SEA indicators for SEA - PLEP Planning 

Environmental issue Indicators Unit 

Water length of road in affected water bodies km 

Air total NO2 emission ton 

total SO2 emission ton 

total PM10 emission ton 

Climatic total CO2 emission Kg-ton 

Material assets total energy consumption GJ 

energy consumption per km (for construction 

activities) 

GJ/ km 

total value of houses and other properties removed million 

Yuan 

RMB 

standard compensation fee for removed houses and 

other properties 

1,000 

Yuan 

RMB 

Acoustic 

environment 

number of noise sensitive sites affected within 

200 m buffer zone each side of the central line 

site 

Cultural heritage number of heritage sites affected site 

Society & economy maximum time to access a pedestrian minute 

average time to access a pedestrian minute 

average saved travel time minute 

average annual income of local residents Yuan 

RMB/year 

Source: Zhou K., 2009 

 

2. Energy and petroleum development 

Asian Development Bank (ADB, 2015) develop the first SEA study in the world, namely 

Identifying Sustainability Indicators of Strategic Environmental Assessment for Power 

Planning, to show how the strategic environmental assessment (SEA) process can be used for 

power planning. The study focus on sustainability and policy making, specially, power 

development plans in the Greater Mekong Subregion. The study identifies strategic issues in 

terms of eight aspects with 46 indicators as shown in Table 3. 
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Table 3 Example of SEA Indicators of Identifying Sustainability Indicators of 

Strategic Environmental Assessment for Power Planning 

Environmental issue Indicators Unit 

Ecological security - 

pollution 

Air pollution—nitrogen oxide MT/yr 

Air pollution—sulfur oxide MT/yr 

Air pollution—PM10 MT/yr 

Solid waste T/ yr 

Potential water pollution index 

Water withdrawal and consumption—thermal M m3/ yr 

Water evaporation—hydropower M m3/ yr 

Water consumption M m3/ yr 

Radioactive waste LLW/HLW M m3/ yr และ T/ 

yr 

Ecological 

security—land 

and biodiversity 

Land take, thermal km2 

Reservoir area km2 

Cropland and mixed agriculture— 

thermal 

km2 

Cropland and mixed agriculture— 

HPP 

km2 

Forest—HPP km2 

Land take—interconnectors # within 1 km 

PAs affected by power plants # of PAs 

affected 

Habitat loss in PAs km2 

Number of PAs at risk #PA very high/ 

high/medium 

Zone of influence of interconnectors in PAs #PA/km2 

Fragmentation in PAs # of PA 

fragments 

Ecological 

security—rivers 

and aquatic 

biodiversity 

DOR (Mekong) Index 

(Mekong) 

DOR (Red River) Index  

(Red River) 

DOR (Salween) Index 

(Salween) 

RCI (Mekong) Index 

(Mekong) 

RCI (Red River) Index  

(Red River) 

RCI (Salween) Index 

(Salween) 

Sediment trapping (Mekong) MT/ yr 

Fish species diversity—percentage 

of species at risk 

% of species 

numbers 
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Table 3 Example of SEA Indicators of Identifying Sustainability Indicators of 

Strategic Environmental Assessment for Power Planning 

Environmental issue Indicators Unit 

Climate security Greenhouse gas emissions from 

the power sector 

MT/ yr 

Reducing the risks of extreme 

events 

storm 

Vulnerability 

index 

Food security Food production—loss of cropland 

or mixed agriculture 

km2 

Irrigated area million ha 

Food production—fisheries yield, 

Mekong (with mitigation) 

million tons/yr 

Food production—fisheries yield, 

Mekong (without mitigation) 

million tons/yr 

Riverine floodplain fisheries (LMB) million tons/yr 

Food production—reservoir 

fisheries (LMB) 

million tons/yr 

Balanced nutrition—supply/ 

demand balance with fisheries 

tons/yr 

Balanced nutrition—supply/ 

demand balance without fisheries 

tons/yr 

Social security Population within 50 km downstream of 

hydropower dams 

# of people in 

GMS 

Potential resettlement thermal plants in GMS # of people in 

GMS 

Potential resettlement requirement, HPP in 

GMS 

# of people to 

be 

relocated 

Potential resettlement requirement, HPP in 

LMB countries 

# of people to 

be 

relocated 

Health and 

safety security 

Health risks from power plants— 

people within 0.8 km of thermal 

plants 

- 

Health risks from power plants— 

people within 1.6 km of thermal 

plants 

- 

Flood control and safety risks as per DOR 

Seismic risk—installed capacity 

within seismic zone 

GW installed 

capacity 

Nuclear safety—populations 

within 16 km of nuclear plants 

# of people in 

GMS 

Nuclear safety—populations 

within 80 km of nuclear plants 

# of people in 

GMS 
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Table 3 Example of SEA Indicators of Identifying Sustainability Indicators of 

Strategic Environmental Assessment for Power Planning 

Environmental issue Indicators Unit 

Economic 

security 

Investment needs (LMB) $ billion/yr 

Energy intensity kWh/$000 

GDP 

Jobs created—construction # jobs/yr 

Jobs created—permanent # jobs/yr 

Remark:  GMS = Greater Mekong Subregion 

 LMB = Lower Mekong Basin 

 HLW = High level nuclear waste 

 LLW = Low level nuclear waste 

Source: ADB, 2013b. 

 

3. Minerals Resource Development 

Kogel et al. (2014) prepared sustainable development indicators for mining life cycle 

including exploration and mining, processing, transportation, and markets. The study, namely 

Measuring sustainable development in industrial minerals mining, defined indicators for each 

stage as shown in Table 4, with an aggregate 23 indicators.  

 

Table 4 Example of SEA Indicators for Measuring sustainable development  

in industrial minerals mining 

Environmental issue Indicators Unit 

Mining and mine 

planning 

Tons of ore extracted/ acre of disturbed land Tons/ acre 

Total miles transported Miles 

Total CO2 emitted/ ton mined Tons 

Acres restored/ acres disturbed Acres 

No. of MSHA reportable accidents  - 

No. of reportable incidents - 

Processing KWH/ Ton processed KWH/ Ton 

processed 

Total Tons CO2 emitted/ Ton processed Tons CO2 

emitted/ Ton 

processed 

Total water consumption Gallons/ Ton 

processed 

Total raw material consumption (ore, process 

chemical) 

Units/ ton 

produced 

Increase process recovery % yield 
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Table 4 Example of SEA Indicators for Measuring sustainable development  

in industrial minerals mining 

Environmental issue Indicators Unit 

Total waste  Tons waste/ 

ton produced 

Total utilize waste heat - 

Total reduce waste Tons 

No. of reportable incidents (Environmental, 

health and safety) 

- 

Transportation Transport raw materials to process plant Gal fuel 

consumed/ 

mile 

Transport finished product to customer Gal fuel 

consumed/ 

mile 

Packaging Total 

packaging 

Total chemical spill Tons of spill 

per ton 

processed 

Total product collecting in warehousing - 

Markets Optimise customer value - 

Recycle product - 

No. of reportable incidents - 

Source: Kogel et al., 2014 

 

4. Urban Development plan (City plan) 

Hendrike H. (2008) studied on Strategic Environmental Assessment in Regional Land 

Use Planning that aims at an optimization of the integration of environmental policies into 

decision-making at regional scale. Moreover, it plays as essential role for the implementation 

of mitigation and adaptation measures both regional development and climate change. 

Indicators were determined dividing to three main parts with total 12 indicators as shown in 

Table 5. 
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Table 5 Example of SEA Indicators for Strategic Environmental Assessment in 

Regional Land Use Planning 

Environmental issue Indicators Unit 

Land use of importance 

for the protection of 

Human Health and Air 

Urban areas in risk 

of heat stress 

Settlement areas to be protected against 

thermal load and supplied with fresh air 

Urban residential density in inhabitants 

per hectare and density of use in soil 

sealing level 

Urban area typologies based on density of 

population: densely built-up and 

agglomerated areas, large-scale cities, 

upper, middle and lower settlements, 

urban-rural city belts. 

Bioclimatic areas 

with relevance for 

urban settlements 

Open spaces with importance for the bio-

climate 

Climate protection forest with regional 

importance for the bio-climate (e.g. 

forests in the surrounding of cities with > 

40000 inhabitants or agglomerated rural 

area) 

Forested areas with minimum area size of > 

4 ha, which function as fresh air production 

areas 

Cold air flow and air exchange corridors 

Land uses with 

potential for 

tranquil recreation 

in fresh air 

Tranquil recreational areas in proximity to 

urban agglomeration areas 

Internationally and nationally legally 

protected areas according to the national 

Nature Conservation Act, e.g. in Germany 

as nature park (Zones 1,2), landscape 

protection area, biosphere reserve (zones 

1,2) 

Buffer zones of legally protected 

recreational areas 

Regional not legally protected open 

spaces, which will be suitable for quiet 

recreation in nature and landscape in the 

future and are preventively to be 

preserved against further degradation, 

noise or pollution increase 

Urban areas in risk 

of flooding 

Urban settlements in designated 

floodplains and retention zones; 

Urbanized coastal areas below sea water 

level and potentially from increase of sea 

level affected urban areas (EC 1998: 

Annex I, table I.2). 
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Table 5 Example of SEA Indicators for Strategic Environmental Assessment in 

Regional Land Use Planning 

Environmental issue Indicators Unit 

Land Uses of 

Importance for the 

Protection of the 

Structure and Function 

of Ecosystems 

Areas with 

potential as 

refugia or corridor 

of the ecological 

wildlife network 

Biotope connection areas and elements 

with transnational, national and regional 

importance; 

Land uses with future potential to 

function  as refugia or migration corridors 

for European, national and regional and 

regional flagship species;  

Unfragmented areas. 

Forested land Existent and future public and private 

forested land, which is harvested for 

timber according to national forestry 

management standards, including 

preservation from soil erosion, loss of 

native tree vegetation, the capacity of 

carbon and water capture and storage.  

Biotope types with 

potential for water 

capture and 

storage 

Biotope types dependent on a high 

groundwater level; 

 Biotope types with capacity of water (and 

carbon) capture and storage (managed 

forests: see LUCCA 6). 

Land Uses of 

Importance for the 

Protection of the Natural 

Resources Soil and 

Water 

Unsealed soils Unsealed soils of low disturbance; 

Brownfields with reuse potential 

Soils for high 

quality agricultural 

food production  

Productive soils, assessed in soil figure 

for arable land and grassland (including 

an estimated future potential and need for 

irrigation, pesticides and fertilizers and 

the intensity of management). 

Soils to be 

protected against 

erosion 

Arable areas with requirements for 

protection against water erosion (after 

fine soil types of the topsoil) according to 

the potential of erosion through water 

expressed in water erosion resistance; 

Arable areas with requirement for 

protection against wind erosion according 

to the potential of erosion through wind 

expressed in wind erosion resistance. 

Freshwater 

resources with 

long-term 

potential for water 

storage and supply 

Regional water bodies with future 

potential for water storage and supply 

under spatial effects of climate change 

(first and second category waters); 

Land uses with future potential of 

groundwater development; 
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Table 5 Example of SEA Indicators for Strategic Environmental Assessment in 

Regional Land Use Planning 

Environmental issue Indicators Unit 

Land uses with future potential of a 

remediation of the water regime (third 

category waters). 

Land uses with 

potential for 

retention and 

absorption of 

precipitation and 

inundation water 

Designated floodplains and retention 

zones; 

Natural river sections (water quality I-II); 

Absorption capacity of water bodies and 

reservoirs; 

Evaporation and transpiration rates of 

land uses; 

Retention ability of land uses. 

Source: Hendrike H., 2008 

 

5. Coastal Development or River Basin Management Plan 

Summary Report on Strategic Environmental Assessment of the Danube River Basin 

Management Plan was published by The Republic Water Directorate (2015). The study applied 

SEA as an examination tool for water management and water-power supply sectors. The total 

18 sustainable development objectives and 25 indicators for assessing sustainability of the plan 

were defined as shown in Table 6. 

 

Table 6 Example of SEA Indicators for Summary Report on Strategic 

Environmental Assessment of the Danube River Basin Management Plan 

Environmental issue Indicators 

Water The change in water quality due to the antropogenic activities 

in the water management sector  

The change in the hydrological regime  

Soil The change in forest land area (%)  

The change in agricultural land area (%)  

The share of surfaces degraded due to the activities in the 

water management sector (%)  

The area of land threatened by erosion (hа)  

Air and climate changes The increase in share of renewable energy resources in 

hydropower balance (%)  

Natural values The number of water-power facilities that affect the area  

The area of protected natural areas that can be affected by the 

activities in the water management sector  

The number of endangered animal and plant species that can 

be affected by the activities in the water management sector  
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Table 6 Example of SEA Indicators for Summary Report on Strategic 

Environmental Assessment of the Danube River Basin Management Plan 

Environmental issue Indicators 

Cultural and historic and 

heritage  

The number and significance of immovable cultural 

monuments that can be affected by the activities in the water 

management sector  

Waste The increase in the number of sewage water treatment 

facilities and the increase of the efficiency of wastewater 

treatment to the required level  

Social development  The incidence of diseases that can be attributed to the 

polluted drinking water  

The increase in number of households attached to the public 

water supply system (%)  

The increase in number of households attached to the public 

sewage system (%)  

The number of displaced households due to the activities in 

the water management sector  

The number of people potentially threatened by torrents and 

floods  

Institutional development Development of water management information system  

Strengthening of institutions in the water management sector  

The number of measuring locations in the monitoring system  

Economic development  The number of tourist activities based on using water 

resources  

The percentage of water management sector employees with 

the income above the average income in the country  

The decrease in the number of the unemployed due to their 

employment in the water management sector (%)  

The number of developmental programmes for environmental 

protection in the water management sector  

The number of water-power facilities with transboundary 

impact  

Source: The Republic Water Directorate, 2015 

 

6. Special Development zone 

China and Netherland collaborated to apply SEA into planning of mega regions: areas 

allocated for accelerated development ( Ministry of Environmental Protection of China 

Netherlands Commission for Environmental Assessment, 2014). The studied determined 

indicators for the key industries with major impacts. Table 7 shows the indicators including 

five fields and nineteen indicators. 
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Table 7 Example of SEA Indicators for Strategic Environmental Assessment 

Effectiveness: Learning from Experience in China and the Netherland 

Environmental 

Issues 

Category Indicators 

Drivers from 

Economic 

and Social 

Development 

Industrialization Total output value of key industries 

Industrialization stage of the region 

Urbanization Urbanization rate 

Industrial 

Structure 

Output value proportion of strategic emerging 

industries in key industries 

The number of enterprises above designated size 

in key industries 

Pressure 

on Nature, 

Environment 

and Resource 

Water Pollution Total discharged volume of COD by key 

industries 

Total discharged volume of ammonia nitrogen 

by key industries 

Compliance rate of discharge of industrial 

wastewater 

Atmospheric 

Pollution 

Annual pollution emission per unit of output 

value of key industries (SO2, NOx, Soot, dust,) 

Annual CO2 discharged volume per unit of 

industrial added value of key industries 

Total annual SO2 discharged volume by key 

industries 

Total annual NOx discharged volume by key 

industries 

Solid Pollution Total annual produced volume of industrial solid 

waste by key industries 

Total annual produced volume of dangerous 

solid waste by key industries 

Water Resource Annual water consumption per unit of industrial 

added value of key industries 

Energy Resource Power generation proportion of renewable clean 

energy 

Consumption proportion of the non-fossil energy 

resource in primary resource 

Consumption proportion of coal in primary 

resource 

Annual energy resource consumption per unit of 

industrial added value of key 

industries 

Land Resource Land use intensity 

Control or ban on key Industrial development 

within the areas of ecological yellow or red lines 

The distance between the key industries and 

residential area 

Area of monoculture instant forest 
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Table 7 Example of SEA Indicators for Strategic Environmental Assessment 

Effectiveness: Learning from Experience in China and the Netherland 

Environmental 

Issues 

Category Indicators 

Status of 

Nature, 

Environment 

and Resource 

Water Resource 

and Environment 

Surface water quality of water environment 

functional zone 

Compliance rate of surface water quality in cross 

sections under control of country or 

province 

Eutrophication level of seawater, lakes and 

reservoirs 

Atmospheric 

Environment 

Annual average ratio between highest landing 

concentration and standard Concentration of 

major pollutants (SO2, NO2, PM10) 

PM2.5 concentration 

Annual total number of the days with II level air 

quality 

Annual total number of days with dust haze 

Land Resource 

and Soil 

Environment 

Area of Arable Land 

Heavy metal concentration in the soil of crop lands 

Area of salinization Land and desertification 

land 

Impact on 

Nature, 

Environment 

and Human 

Health 

Ecological 

Diversity 

Shannon-wiener index of plankton, zooplankton, 

benthic animal in coastal water 

Fish density in coastal water 

Ecosystem 

Service 

Forest coverage 

Area of the ecological forests 

Forest ecosystem service function 

Human Health Population size in the area with polluted drink 

water/ air 

Annual average protection cost of anti-pollution 

per household 

Regulation 

on Improving 

Sustainable 

Development 

Pollution Source 

Control 

The rate of elimination backward production 

capacity 

The rate of industrial clean production process 

Regulation rate of industrial raise dust source 

The environmental entering standards of key 

industries 

The proportion of environmental protection 

investment in GDP 

The ratio between environmental protection 

investment growth and GDP growth 

Special funds of industrial upgrading and 

transformation 

The proportion of companies buying 

environmental pollution liability insurances in 

key industries 



69 

Table 7 Example of SEA Indicators for Strategic Environmental Assessment 

Effectiveness: Learning from Experience in China and the Netherland 

Environmental 

Issues 

Category Indicators 

The rate of industrial wastewater treatment of 

key industries 

Desulfurization efficiency of thermal power 

plant 

Disposal rate of industrial solid waste and 

hazardous waste 

Maintenance and 

Construction of 

Ecosystem Service 

Capacity 

Ecological protection land area ratio (nature 

reserve, forest park etc.) 

Coverage rate of afforestation in built-up area 

Investment and area of ecological forest 

Ecological restoration ratio of the mining area 

Protection rate of natural wetland 

Compliance rate of offshore environment 

functional areas 

Establish and implement ecological 

compensation fund mechanism 

Ecological base flow 

Countermeasures 

on Pollution and 

Climate Change 

Anti-wave engineering standards 

Layout of industrial parks and residential area in 

coastal and low-lying regions 

The decreasing precipitation area of drought 

resistant crops planting area 

Public Satisfaction Public satisfaction index on the environment 

quality 

Source: Ministry of Environmental Protection of China Netherlands Commission for 

Environmental Assessment, 2014 

 

7. Industrial Estate Development Plan or similar areas 

Liou et al (2003) studied the legislation and implementation of strategic environmental 

assessment (SEA) in Taiwan at an early stage. The study focused in planning of industrial 

development containing 8 components, 23 corresponding indicators and over 50 assessment 

items in the regional, national and global level. The indicators for measuring sustainability in the 

SEA framework were presented in Table 8 
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Table 8 Example of SEA Indicators for Sustainable indicators for  

strategic environmental assessment in Taiwan 

Environmental 

Issues 

Category Indicators 

Carrying capacity 

of the 

environment 

Air annually averaged PM10 

ratio of days with PSI > 100 annually 

annual C02emission 

Water ratio of meeting water quality standards in rivers 

ratio of meeting water quality standards in 

reservoirs 

ratio of meeting water quality standards in lakes 

ratio of meeting water quality standards in ocean 

ratio of meeting water quality standards in 

groundwater 

ratio of major reservoirs with TSI > 50 

total (domestic, industrial, livestock) BOD 

emission 

total SS emission 

ratio of not meeting drinking water standards 

Soil amount of pesticides used per unit area 

amount of chemicals used per unit area 

heavy metals in soil 

Waste daily solid waste generation per person 

proper treatment rate of solid waste 

ratio of recycled recyclable waste 

proper treatment rate of industrial waste 

growth rate of industrial waste 

growth rate of weakly radioactive waste 

noise and 

vibration 

equivalent noise level 

maximum noise level 

percentage of unsatisfactory monitoring ambient 

noise 

Natural 

Ecosystems 

terrestrial 

ecosystems 

diversity index of the terrestrial fauna 

diversity index of the terrestrial flora 

extent of change of the dominated terrestrial fauna 

extent of change of the dominated terrestrial flora 

aquatic 

ecosystems 

diversity index of the aquatic fauna 

diversity index of the aquatic flora 

diversity index of the benthonic biota 

extent of change of the dominated fauna 

extent of change of the dominated flora 

extent of change of the dominated benthonic biota 

irreversible damage of important habitats 

Public Health or 

Safety 

terrestrial 

ecosystems 

annual consumption of toxic chemicals 

annual emission of toxic industrial waste 

morbidity of pollution-induced diseases 

testing values of dioxin (in soil, milk, and blood) 
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Table 8 Example of SEA Indicators for Sustainable indicators for  

strategic environmental assessment in Taiwan 

Environmental 

Issues 

Category Indicators 

the average ratio of satisfactory samples of the 

health-related heavy metals regulated in the 

National Environmental Protection Plan 

Radioactive or 

chemical 

hazards 

number of leakage events of radioactive materials 

population impacted by radioactive pollution 

growth rate of lowly radioactive fixed wastes 

frequency of occurrence of chemical pollution 

events 

casualties due to chemical hazards 

Use of Natural 

Resources 

forest 

resources 

annual deforestation area 

ratio of forest not damaged 

mineral and 

soilhock 

resources 

annual consumption of cement 

annual mining amount of sandhock 

recycling ratio of wasted reinforced concrete 

water 

resources 

per capita daily water consumption 

total water consumption 

total effective amount of water resources 

ratio of effective use of water resources 

consumption ration of groundwater 

average number of days when reservoir storages 

are low or severely low 

biota resources field population of specified species 

distribution of adventive species 

Water Resources 

and Uses 

targets, 

demand, and 

supply of 

water uses 

balance of supply and demand of water resources 

industrial water use efficiency 

allocation of 

water 

resources 

changes of S1 for agricultural, industrial, and 

domestic water uses 

Cultural Assets 

and Harmony of 

Natural 

Landscape 

geological 

landscape 

area ratios for landslide and debris flow 

ecological 

landscape 

extent of change in vegetation 

whether server impacts to environmentally 

sensitive area  

cultural 

heritage 

whether irreversible damages to important cultural 

assets 

International 

Environmental 

Rules 

the Montreal 

Protocol 

consumption of CFCs 

United Nations 

Framework 

Convention for 

Climate 

annual emission of C02 

total weighted emission of greenhouse gases 
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Table 8 Example of SEA Indicators for Sustainable indicators for  

strategic environmental assessment in Taiwan 

Environmental 

Issues 

Category Indicators 

Change 

(UNFCCC) 

Base1 

Convention 

import of hazardous waste 

The CITES 

Protocol 

export of conserved biota and products 

import of conserved biota and products 

Convention on 

Biological 

Diversity 

area of various reserves 

biodiversity index 

Source: Liou et al., 2003 
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Appendix C 

Tools and techniques for SEA 

 

Several tools and techniques are applied in preparing a SEA report, e.g. qualitative 

techniques, participation techniques, mapping and spatial analysis, impact prediction, impact 

evaluation, and planning tools. These techniques have different strengths and weaknesses. It is 

therefore necessary to match the right tools with the right SEA steps. For example, for baseline 

data, checklist is a simple tool to ensure that all data items are collected and considered. At the 

time of alternative evaluation, weighted matrices are useful for validating stakeholders’ 

preferences. Table 9 shows some tools and techniques that are commonly used in the SEA 

process. 

 

Table 9 SEA tools and techniques 

Type of tools Tools/Techniques 

SEA step 
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d
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 c
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n

 Alternative 

development & 

assessment 
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n
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f 
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a
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a
ss
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ss

m
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Qualitative, 
participatory 

techniques 

Formal and informal checklists      

Matrices      

Expert judgement      

Public participation      

Quality of Life Assessment 
(QoLA) 

     

Causal effect diagrams      

Mapping and 
spatial analysis 

Overlay mapping      

Land use partitioning analysis)      
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Table 9 SEA tools and techniques 

Type of tools Tools/Techniques 

SEA step 

B
a
se
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d

a
ta

 c
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n

 Alternative 

development & 

assessment 

E
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p
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d
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p

a
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a
ss

e
ss

m
en

t 

Geographic Information System 
(GIS) 

     

Impact analysis 

Network analysis      

Modelling      

Scenario/ sensitivity analysis      

Impact 
assessment 

Cost-Benefit Analysis (CBA)      

Multi-Criteria Analysis (MCA)      

Life Cycle Analysis (LCA)      

Vulnerability analysis      

Ecological footprint      

Risk assessment      

Trend analysis      

Appropriate 
planning 

Compatibility assessment      

 

Remarks: : Tool/ technique suitable for the SEA step. 

 : Tool/ technique generally used for the SEA step. 

Sources: Adapted from Therivel (2004) and Noble et al. (2012) 

By and large, SEA tools and techniques can be categorized into 5 groups. 
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1. Quality and Participation Techniques 

1.1 Formal and informal checklists are simple tools used to ensure that all possible 

impacts are taken in account. Checklists can be used to identify direct and cumulative impacts.  

Checklists are as good as the user’s knowledge and experience in stipulating activities and 

sensitive natural resources. There are various types of checklists. (Walker and Johnston, 1999)  

1. Simple checklist is the easiest tool to identify natural resources that may be 

impacted from certain activities. (As shown in Table 10). 

2. Descriptive checklist provides more information, e.g. characteristics, 

magnitude of the impacts.  The information may be qualitative or 

quantitative.  In some cases, experts are needed to perform this task. 

3. Geographical checklist is used to identify potential environmental impacts 

on an area which could lead to a cumulative impact assessment on that area. 

Checklist technique can be conducted by stakeholders and confirmed by experts, 

or the process can be handled solely by experts. 

As the findings of these techniques are structured into a table format that links 

activities with impacts, it is easy to understand and make a comparative analysis.  But the 

reality is more complicated as impacts are often intertwined. Another shortcoming of this 

technique is that it cannot show probability or prioritize the importance of the impacts. 

 

Table 10 Example of a simple checklist 

 Impacts from a power development plan 

Resources Coal Hydro Bio-mass Solar Cumulative impact 

Air quality  -  - Depending of type of 

feedstock/power 

plant. 
Noise level    - 

Water quality    - 

Eco-system     

Land use     

Noise pollution     

Traffic  -  - 

Remark: () This resource is impacted by this type of feedstock/power plant. 
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1.2 Matrices are similar to checklist, but are more sophisticated. A matric is a two 

dimensional checklist that puts development alternatives on one axis, and development 

indicators on the other, allowing for assessing the level of impact at the scoping and alternative 

assessment steps. Matrices can also be used to summarize and present impacts in the 

environment report. But it cannot quantify the impacts. 

There are several types of matrices. 

1. Simple matrices are used to show impacts at each phase of the operation. 

Cumulative impacts can be included in a column at the far right of the table. 

(as shown in Table ) 

 Weighted matrices are used to rank impacts. First step is to assign values 

to each environmental aspect according to perceived importance.  Next 

step is to evaluate and score impact of the plan/program on each aspect of 

the environment. The next step is to add up the scores of each alternative. 

Note that there must clear criteria and conditions for the assessment. (As 

shown in Table 12) 

 Stepped matrices are higher level matrices, used to examine relations 

between the plan/program activities and the environment. The technique 

facilitates the consideration of how change in one aspect of the 

environment induces impacts on other aspects. 

 Advanced network matrices combine stepped matrices and network to 

provide a high degree of flexibility. This technique demonstrates casual 

effects among chained impacts. It cannot however specify impacts in 

quantitative terms (Walker and Johnston, 1999; Therivel, 2004: ONREP, 

2009). 

In sum, matrices are good for weighting and ranking impacts, but require expert judgment 

to determine appropriate weights and assess the impacts. The technique is also good for 

assessing indirect and cumulative impacts. The strength of this technique is the ease and clarity 

in summarizing and presenting the impacts, which facilitates public understanding and 

discussion. 
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Table 11 Simple Matrices 

Resources 
Existing 

condition 

Proposed 

plan/program 

Cumulative 

impacts 

Landscape  * ** 

Air quality * ** *** 

Water quality * ** *** 

Land use * ** *** 

Traffic * ** *** 

Remark: (*): low impact (**): medium impact (***): high impact 

Table 12 Weighted matrices 

Resources 

(A) 

Relative 

weight 

(total = 

100) 

During construction During operation 

(B) (A) x (B) (B) (A) x (B) 

Air quality 10 3 30 2 20 

Water quality 35 6 210 6 210 

Noise pollution 18 3 54 8 144 

Landscape 10 5 50 1 10 

Eco-system 27 2 54 4 108 

Cumulative impact 100  398  492 

Remark: (A) means relative weight of importance of each resource (total of 100) 

 (B) means level of impact. 

 

1.3 Expert judgement is a data collection technique that focuses on the viewpoints 

and perspectives of experts in relevant disciplines. Brainstorming, group discussion, 

questionnaire and interview are effective for assessing indirect, cumulative, synergistic 

impacts. (Therivel, 2004) Expert judgment is easy, cost-effective and generally used in almost 

all steps of the SEA process. No specialized equipment’s are needed. The technique also 

facilitates the sharing and exchange of ideas among experts in the same and different 

disciplines, which can lead to an innovation or a win-win solution. This technique can be 

applied to several categories of information and data. However, reliance on expert judgment 

may be affected by the bias of the expert. It is also non-replicable as it is not a scientific process. 
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1.4 Public participation is an important part of sustainable development concept. 

Representatives of the communities, relevant agencies, the private sector, politicians, and 

impacted people are invited to share their viewpoints. This technique is most effective if 

applied from the start of the SEA process. ( Therivel, 2004) . Through participation, existing 

knowledge, skills and resources can be mobilized into the decision-making process.  This will 

also enhance a sense of ownership among the people, and pave a way for smooth 

implementation, boost transparency and minimize conflicts among different groups. But it 

could also result in a prolonged and costly stalemate in case of no solution.  

1.5 Quality of Life Assessment (QoLA) is used to identify important resources in the 

area, which would lead to an assessment of positive and negative impacts on the quality of life. 

Underlying this technique is the concept that the environment, the economy and the society 

provide services to the people, and these services should be protected and promoted. QoLA 

assesses not only benefits for this generation, but also the next generation. The technique 

involves 6 steps: 1) identify the assessment objective, 2) explain the study area, 3) outline 

positive and negative impacts that may affect the present communities and the next generation 

living in the area, 4) explain how these benefits are important, to whom, why, and whether the 

benefits would remain adequate, whether anything could substituted for these benefits, 5)  

arrange the answers to these questions into a shopping list, and prepare a management plan by 

listing development/activities that should be undertaken, the methodology, the priority, and 6) 

monitor the implementation of the planned development/activities/management. (Therivel, 

2004; OECD, 2006) 

This technique allows for flexibility in terms of alternatives, comparison and trade-

offs among the alternatives. It also promotes public participation. However, QoLA is not 

readily comprehensible, impeding its widespread implementation. 

1.6 Causal effect diagrams or Fishbone diagrams are tools for identifying all 

possible causes of impacts or problems through a brainstorming process. The output is a 

diagram in a fishbone shape with the spinal bone representing the problem, and causes of the 

problem spiraling from the spinal bone. (WBI Evaluation Group, 2007). (An example is shown 

in Figure 1). This technique promotes participation and cooperation among the parties 

concerned. The result clearly shows all the causes and factors leading to the impacts in 

sequences.  But it may not be able to explain complicated relations between the causes and the 

impacts. 
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Source: The handling of causality in SEA guidance (Perdicoulis et al, 2007) 

Remarks: (+) means when factor A increases, factor B also increases.  

 (–)  means whne factor B increase, factor B decreases. 

Figure 1 Example of a simple causal effect diagram 

 

2. Mapping and Spatial Analysis 

2.1 Overlay mapping is a tool to present and analyze the concentration or dispersion 

of impacts in the area. A set of transparent maps showing different sets of information (e.g. 

sensitive areas, conserved areas, or other significant areas) are overlaid to identify whether the 

area is suitable for development. This technique is also used to identify areas that may have 

cumulative or synergistic impacts. (Walker and Johnston, 1999; Therivel, 2004) The result is 

easy to understand. The technique is also suitable for all sizes of area, large and small. 

Everyone, not necessarily an expert, can do it. Hand-made map would also substantially reduce 

the cost and time. 

2.2 Land use partitioning analysis is used to analyze the size and quality of non-

fragmented land before and after the development of a linear infrastructure, e.g. road, 

motorway, railway, power line. The land may become fragmented as a result of such 

development. It is therefore necessary to make before-and-after assessment by grading the 

quality of land use. Change in the grades reflects the impact of the infrastructure on land use. 

The impact is shown by a graph presenting the number of area units to cumulative area. This 

reflects change in the cumulative area as a result of changes in small-size areas after 

infrastructure development. (Therivel, 2004; OECD, 2006). This technique involves mapping 

and a great deal of spatial data, thereby requiring GIS application.  
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2.3 Geographic Information System (GIS)  is a computer-assisted tool to create and 

show data in a map format by way of linking attribute data to map data. This is a very useful 

analytical tool as GIS can calculate distance and area size, allocate buffer zone, draw contour, 

and overlay maps. (Walker and Johnston, 1999; Therivel, 2004) Being a computer-assisted 

tool, this technique can quickly and precisely generate a very large map with great details of 

data. It also has sophisticated data analytical tool that can present simplified result in a map 

format. All in all, the technique is good for long-term investment. 

3. Impact Prediction 

3.1 Network analysis provides causal pathway between primary causes and the 

environmental impacts. This technique presents assumptions used in predicting impacts, 

unintended outcomes and measures for enhancing the effectiveness.  It is also used to identify 

cumulative impacts. Expert judgment is needed to describe direct and indirect impacts of 

certain activities in a network of boxes, each representing an activity or an outcome. The boxes 

are linked by arrows to show interactions. (Therivel, 2004) (As shown in Figure 2). This 

technique is simple, fast and economical, as well as suitable for public participation. It is not a 

quantitative technique and is not replicable.  

 

Source: Guidelines for Cumulative Effects Assessment in SEA of Plans (Copper, 2004) 

Figure 2 Example of simple network analysis 
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3.2 Modelling assesses environmental impact in quantitative terms by simulating the 

environmental system. In general, modelling relies on computer technology for forecasting 

impacts. Mathematical modelling is a good tool for spatial and temporal analysis of the 

environmental system, e.g. air quality, water quality, water flow and hydrology, noise level, 

and cumulative toxics in the air, soil, and water. Other types of modelling are socio-economic 

modelling, a model of species behavior and specialist system ( UNECE, 2006) Modelling is 

generally costly, time-consuming, and requires experts and extensive data. The larger and more 

complicated project, the more demanding the task. The accuracy of the model depends on the 

accuracy of the environmental data and the assumptions of the model. Modelling is a daunting 

task because it is not easy to replicate nature’s complex city. Well-functioning models are often 

the ones previously developed, used and adequately tested until they meet general acceptance.  

3.3 Scenario/ sensitivity analysis presents a glimpse into a range of possible future 

scenes. The technique assesses the sustainability of the proposed development under each 

hypothetical scenario by considering key variables which presumably carry the same values 

throughout the life time of the development. This includes assessing the cost and benefits of 

the development into the future. (Therivel, 2004). Because this method is an analysis of the 

risk of changes in some variables that have an effect, it reflects uncertainty. This will lead to 

an effective and robust strategy to cope with uncertainties. However, the more factors for the 

analysis, the more time and higher cost are needed for data collection. There is also a difficulty 

finding the main variable, which is uncertain. 

4. Impact Assessment 

4.1 Cost-Benefit Analysis (CBA) is an economic tool to analyze cost and benefit of a 

proposed development. Comparison in monetary terms often facilitates decision-making. As a 

matter of fact, CBA can compare cost-benefit in both monetary and non-monetary terms. For 

the latter, the following techniques are used.  

1. Valuation by stated preference is based on a hypothetical situation on which 

each person is asked about his/her willingness to pay and/or acceptable 

monetary compensation for changes in the environment.  He/she will also be 

asked to rank preferred alternatives. 

2. Valuation by revealed preference is used to estimate the value of non-

tradable environmental factors.  The value of such factors is embodied in other 

commodities.  Among popular valuation techniques are (1) Travel Cost Method 

(TCM) and Hedonic Pricing Method (HPM) – estimation of implied valuations into 

one composite price. (Therivel, 2004; ONEP, 2009) 

These are techniques commonly used by economists and decision-makers.  They allow 

all kinds of impact to be assessed on the same pane, which may be the only way that the value 
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of the environment can be incorporated in the decision-making process. It shows however be 

noted that CBA is an indirect analysis that uses a large set of data which may take a long time, 

and there remain several debatable technical issues that avail themselves only to expert 

economists. Stakeholders are inevitably limited to the role of information providers. 

4.2 Multi-Criteria Analysis (MCA)  is a technique to compare development 

alternatives to identify the preferred alternative.  MCA translates different units of analysis into 

assessment scores.  This technique starts with deciding assessment criteria against which all 

development alternatives are to be scored. Each criteria should also be weighted by the value 

of its importance. The best alternative is the one with the highest total score.  Weighting can 

be based on expert judgement or public participation.  MCA can be applied to impact 

assessment and alternative development and assessment. (Therivel, 2004; ONREP, 2009) (as 

shown in Table 13) With MCA, it is possible to apply different criteria at the same time. This 

technique is transparent and verifiable. But the accuracy of the data and outcome may vary 

depending on the weighting and score. 

 

Table 13 Multi-Criteria Analysis (MCA) by Appraisal Summary Table (AST) or 

Performance matrix 

Ferry bridge length 16.3 km. 
Cost Euro 160 

million  

Criteria Sub-criteria Qualitative 

impact 

Quantitative 

impact 

assessment 

Environment Noise  Nearby 

communities 

(2,500 

households) 

would be 

subjected to 

slightly higher 

level of noise 

 

Number off 

impacted 

households: 

- 10 having higher 

noise level   

- 680 having 

lower noise level  

 670 net 

households 

having lower 

noise level  

 Air quality NO2 and PM10 in 

nearby area 

Number of 

impacted 

households: 

- 94 having better 

air quality 

- 0 having worse 

air quality 

 236 PM10 

 994 NO2 

 Biodiversity Impacts on 

important 

species and 

habitats within 

- Minor impact 
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Table 13 Multi-Criteria Analysis (MCA) by Appraisal Summary Table (AST) or 

Performance matrix 

Ferry bridge length 16.3 km. 
Cost Euro 160 

million  

Criteria Sub-criteria Qualitative 

impact 

Quantitative 

impact 

assessment 

0.5 (south of the 

development 

site)  

Safety - Reduction in the 

number of 

accidents 

- 700 accidents 

- 60 deaths 

- 510 severely 

injured 

- 590 slightly 

injured 

 PVB Euro 39 

million 

 43% of PVC 

Economy Travel time and 

management 

cost 

Discount on 

maintenance 

cost – 250 

million Euro  

- 3.1 minutes 

during rush hours 

- 1.4 minutes 

during non-rush 

hours 

 PVB Euro 

300 million 

 333% of 

PVC 

Access Public transport minor impact on 

public transport 

- - 

 Sidewalk Minor impact on 

public sidewalk 

- - 

Integration -  Compatibility 

with West 

Yorkshire’s 

transport 

management 

plan 

- - 

Source: Multi-Criteria Analysis: A Manual (DCLG, 2009) 

 

4.3 Life Cycle Assessment (LCA)  analyzes all the impacts incurred from a strategy 

throughout the life cycle of the strategy or “from cradle to grave”. There are, however, no 

agreed standards on every aspect of the analysis. The consideration may likely be determined 

by a choice between two very different issues, e.g. impact on water quality, or impact on air 

quality.  Consequently, the conclusion may be inconsistent for the same product.  This is due 

to different assumptions.  In addition, the analysis requires a great deal of data and details.  

Data collection often takes a long time. 

4.4 Vulnerability analysis is used to analyze impacts on the vulnerability of the 

environment under different development scenarios. This technique is used jointly with GIS 

and MCA to analyze the impact on the vulnerability of a geographical area as a result of planned 
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activities. “Vulnerability” here includes sensitivity and valuation. This technique can show 

spatial impact in quantitative terms, but only in a map format. 

4.5 Ecological footprint is a technique for assessing the threshold of human activities 

on the environment. The underlying concept is “total human impact on an area = populated 

area X per capita impact” Ecological footprint is an average size of the land and the sea a person 

needs to sustain his/her consumption. Or it could be expressed as the maximum level of 

resource consumption and waste generation in a certain geographical area that still allows for 

sustainability. (An example shown in Table 14). This technique relates directly to the 

sustainability concept. 

 

Table 14 Example of ecological footprint analysis 

Activity Details 
Global 

hectare:gha/capita 

Food and 
drink 

Food and drink consumption including alcohol 
consumption at home, restaurant, etc. 

1.05 

Energy 
Domestic use of energy including natural gas, 
electricity and other types of energy (biomass)  

0.99 

Investment 
Investment in plants, machinery, transport, housing 
and other infrastructure 

0.76 

Tourism 
Automobile fuel, purchase and maintenance of 
personal vehicle, public transport (bus, train and 
airplane)  

0.71 

Source: The ecological footprint of Torridge (SEI, 2006) 

 

4.6 Risk assessment is a tool to assess the risk that a product or activity (including a 

workplace, machinery, personnel and work process) may be harmful to the health and safety 

of the people and the ecology by identifying possible hazards and assessing relevant impacts, 

magnitude and frequency, etc. The risk may also be translated into cost. (Therivel, 2004) (An 

example shown in Table 15. This technique is in line with the precautionary principle, but the 

assessment may vary depending on the assumptions used in the analysis. 
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Table 15 Example of risk assessment 

Program 
Program 

description 

Possible 

important 

impacts from 

the program 

Other possible 

impacts 

Risk of significant 

impacts 

Eastern River 

Basin District 

(ERBD) 

Management 

Plan 2010 

ERBD outlines 

the approach to 

protect water 

resource 

protection in the 

area 

No appropriate 

impact/risk 

assessment 

 

No screening to 

consider other 

impacts under the  

Habitats Directive 

Article 6 

Objective and 

implementation are 

in line with the 

Water Framework 

Directive. 

Have a plan to 

protect and 

rehabilitate 

conserved area. 

Source: North Lotts & Grand canal dock planning scheme, Strategic Environmental Assessment 

(SEA): Environmental report (PEDD, 2013) 

 

4.7 Trend analysis is used to forecast certain changes in the future on the basis of past 

and present data, assuming a similar dynamic pattern. In the environment circle, this technique 

is used to analyze impacts, cumulative impacts, and change in the state of the environment.  

Trend analysis, in conjunction with carrying capacity analysis, is used to ensure that the impact 

is within the carrying capacity threshold. 

Trend analysis is popular for showing short and medium-term impact. Provided that there 

is no resistance to the main trend.  For long-term impact, it should be supplemented by other 

tools such as modelling to enhance the accuracy of the forecast. In any case, predicting changes 

into the future may fail if there is a disruptive factor.  In addition, a large time-series set of data 

are needed for the calculation. In case of data constraint, statistical methods may be helpful in 

making the analysis. 

5. Appropriate Planning 

5.1 Compatibility appraisal is used to ensure that the internal process of the strategic 

management is compatible with other strategic endeavors.  In general, two types of matrix are 

used. 1) Internal compatibility matrix – one axis showing elements of a strategy while the other 

axis showing other elements of the same strategy; and 2) External compatibility matrix – one 

axis showing elements of a strategy while the other showing elements of a higher strategy. The 

study makes note of the compatibility between the strategic operations of the two axes. 

(Therivel, 2004) (An example is shown in Table 16. The assessment is rather abstract and may 

not reflect the real situation. It also adds more time to the process. 
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Table 16 Compatibility appraisal 

Strategic 

Objectives 
Sustainability Appraisal Objective 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 

S01 + + + 0 0 0 0 0 0 + + + + + + + + + ++ 

S02 + + + + 0 0 0 0 0 + + + + + + + + + ++ 

S03 + + 0 0 0 0 0 0 0 + + 0 0 + + ++ ++ ++ + 

S04 0 + 0 0 0 0 0 0 0 + + + 0 0 + 0 + 0 ++ 

Remarks:  symbols are as described in the table below. 

 

Symbol Impact/compatibility with sustainability appraisal objective 

++ Highly compatible 

+ Compatible 

๐ No relations 

X Not compatible  

? Not sure/may be 

Source: Sustainability Appraisal and Strategic Environmental Assessment of the Greater 

Manchester Joint Waste Adopted DPD (AGMA and GMGU, 2012) 
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In conclusion, SEA users need to understand background information including the 

scope and level of the application of SEA to support policy, plan and program process. The 

application of SEA is at the level of strategic development framework connected with to long-

term decision. Initially, the scope and level of the application of SEA in Thailand are determined 

in Regulations of the Office of the Prime Minister on Strategic Environmental Assessment 

B.E. …. including tertiary plans4, as well as the operationalization of the primary and secondaryl 

plans. Furthermore, users should understand that SEA is a tool to integrate economic, social and 

environmental dimensions into plan/program process in a balanced manner, and enhances 

forward-looking visions focusing on alternatives development, and appropriate, transparent 

participation. 

Moreover, users should learn about the types and models of SEA with their different 

characteristics, strengths and limitations. Users can choose and apply appropricate SEA types 

and models to suit the situation and context of the plans/programs. The linkages between SEA 

and plan/program can be characterized as one-opportunity model, parallel model, integrated 

model, or decision-centered model. Among these, parallel model and decision-centered model 

fully integrates PPP and SEA processes. Their advantages are reduction of time, conflict due to 

the ability to examine, analyze and compare development issues at the same time. 

The details of SEA process are decribed in chapter 3 

  

                                         
4 Tertiary plans refer to plans that supports the operation of the primary and secondary plans to achieve 

their objectives, or to comply with relevant laws, international obligations, or conventions. They are 

currently being discussed with relevant proponents. 
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Appendix D 

Selected SEA studies in Thailand (as of January, 2020) 

 

No. Title/year Prepared by 

1 
Area-based SEA: Environmental feasibility study for the 
development of land use plan in the Eastern Seaboard -  
Rayong, Chonburi and Chachoengsao Provinces (1998) 

ONEP 

2 
Area-based SEA: Environmental feasibility study for the 
development of land use plan in the Eastern Seaboard – 
Prachinburi Province (2000) 

ONEP 

3 
Strategic Environmental Assessments for power sector 
integration in the Mekong (6 countries including 
Thailand) (2005) 

Stockholm Environment 
Institute (SEI) 

4 
Area-based SEA for the special economic zone, Chiang 
Rai Province (2005) 

ONEP 

5 SEA waste management (2007) 
Health Systems Research 
Institute 

6 SEA Yom River Basin management (2007) 
Health Systems Research 
Institute 

7 SEA for the development of electronic industry (2007) 
Health Systems Research 
Institute  

8 
SEA for five southern coastal provinces (Surat Thani, 
Nakhon Sri Thammarat, Krabi, Phang-nga, Phuket (2008) 

ONEP 

9 SEA for Southern Seaboard (2008) 
Industrial Estate of 
Thailand 

10 
SEA for the water sustainable development of Tha-jean 
(2009)  

ONEP 

11 
SEA for Mae Wong Dam Project, Nakhon Sawan 
Province, (2009) 

Royal Irrigation 
Department 

12 
Strategic Environmental Assessment of the North-South 
economic corridor strategy and action plan (2009) 

Asian Development Bank 
(ADB) 

13 SEA of the Hydropower on the Mekong Mainstream (2010) 
Secretariat of the Mekong 
River Committee  

14 SEA for the Mekong-Loei-Chee- Moon (2010) 
Royal Irrigation 
Department 

15 SEA for potash development project (2010) 
Department of Primary 
Industries and Mining 

16 
SEA for sustainable integrated steel industry 
development (2011) 

Iron and Steel Institute of 
Thailand, Ministry of 
Industry 
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No. Title/year Prepared by 

17 
Strategic environmental assessment on shrimp farms in 
the Southeast of Thailand (2011) 

Swedish International 
Development Cooperation 
Agency (Sida) 

18 SEA for Chantaburi Province Development Plan (2011) 
Stockholm Environment 
Institute (SEI) Asia 

19 

SEA for Muang District and adjacent area, Rayong 
Province, phases 1, 2 (2012) 

Air pollution unit/ office 
of water technology and 
industrial environment 
/Department of Industrial 
Works 

20 
Environmental Impact Assessment (EIA) ans Strategic 
Environmental Assessment (SEA) of Mekong-Loei-Chi-
Moon by Gravity, Northeast Region (2012) 

Office of the National 
Water Resources 

21 
SEA for the Kong Che Mun Basin under the Feasibility 
Study of the water network system in 19 crisis area (2013)  

Department of Water 
Resources 

22 
Initial SEA for mineral resource management (Pb, Zn) in 
Tongphapum District, Kanchanaburi Province (2013) 

Department of Mineral 
Resource 

23 
SEA for the special economic zone strategy: 
Kanchanaburi case (2015) 

thesis 

24 
SEA for the areas around the Suvarnabhumi Airport 
(2015) 

Airports Authority of 
Thailand (Public Company 
Ltd.) 

25 
SEA for the management of the Andaman coastal eco-
system (2015) 

ONEP 

26 
SEA for Southern Seaboard development (2015) 

Office of Transport, 
Traffic Policy and 
Planning 

27 
SEA for the Prachinburi Basin Management Plan (2017) 

National Economic and 
Social Development 
Council (NESDC) 

28 
Preliminary Strategic Environmental Assessment of 
Wangchan Valley Development of Eastern Economic 
Corridor (preliminary SEA) (2018) 

PTT Public Company 
Limited 

29 
Strategic Environmental Assessment (SEA) 
mainstreaming Project (2020) 

National Economic and 
Social Development 
Council (NESDC) 

30 SEA for southern coal-fired power plant area (in process) 
Ministry of Energy 

31 SEA for Land use (in process) 
ONEP 

32 SEA for the Che Basin (in process) 
Office of the National 
Water Resources 

33 SEA for the Sakae Krang Basin (in process) 
Office of the National 
Water Resources 
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No. Title/year Prepared by 

34 
SEA for Water budget development of Prachinburi-
Bangpakong Basin (in process) 

Office of the National 
Water Resources 

35 SEA for the South-East Basin (in process) 
Office of the National 
Water Resources 

36 SEA for the Mun Basin (in process) 
Office of the National 
Water Resources 

Source: NESDB, 2017 
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Table 1 Comparison of SEA approaches  

SEA Strengths Considerations 

4. Integrated 

Assessment 
 Most comprehensive components 

with optional steps and activities 

 No need to be conducted in fixed 

order. Can be appropriately 

sequenced to suit the priority of the 

problems 

 Most complex to conduct. 

Activities must be chosen 

to suit the context and 

situations. 

 May require longer or 

shorter duration depending 

on the case. 

5. Strategic-

thinking SEA 
 Focus on strategic and systems 

thinking. Designed to address the 

weaknesses of other SEA 

approaches 

 Uses SEA as a tool to identify and 

attain shared vision. Focus on 

decision- making process rather than 

identifying impacts and mitigation 

measures 

 Identifying Critical 

Decision factors is 

complicated. Complex 

assessment framework. 

More difficult to 

understand. 

 

All of these SEA approaches have witnessed development in various countries. In 

summary, all regions and countries, including Thailand, started with impact-centered SEA, but 

once the weaknesses in integration affecting the revision of development plans/programs were 

identified, they turned to policy-centered or institution-centered SEA to address the weaknesses 

and obstacles and to increase the SEA efficiency for the adoption in policymaking process or 

address the weaknesses of organizations and stakeholders in SEA process.  

After having more experience with SEA, some countries and regions such as Europe and 

South Asia began to choose SEA approaches that best suit the contexts, with integrated 

assessment and previous approaches as alternatives. Yet these are not widespread. There are 

also emerging examples of the changes in the concept of SEA as clearly distinct from EIA and 

more strategic and systems thinking. Some countries rely exclusively on impact-centered SEA 

as it is considered suitable and adequate.  

This guideline proposes a combined approach, allowing adaptation and selection of SEA 

approaches which best suit the various situations and contexts of development plans/programs. 

This is a shift from an emphasis on impact-centered SEA which were the norms in Thailand in 

the past to a combination of impact-centered and strategic-based assessment.   
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Glossary of Terms 

 

Alternative 

 

Alternative is possible guidelines and benefit to stakeholder in the area. If 

there will be implemented of policies, plans and development plans in that 

area. The alternative is consideration of the spatial balance of the location, 

technology, financial measures, economic strategy, social or physical. 

Business-As-

Usual: BAU 

Alternatives that are implemented in accordance with existing policies, 

plans, or program. No action has been taken to change from the original 

directions or guidelines as development issues have already been 

developed with policies, plans, or program, or are currently plans under 

development. 

Development 

Context 

The circumstances covering physical, chemical, and biological conditions 

and are related to economic, social, and life factors for understanding the 

environment situation. 

Driving force Important factors affect the operations. 

Environment Components that have physical and biological characteristics surrounding 

to human being both natural and what humans and manmade. 

Environmental 

Impact 

Assessment: EIA 

The study and evaluation process of potential impacts of development 

projects either by state or private. It is a tool to assess, avoid and mitigate 

their impacts affecting natural resources, environmental quality, health, 

sanitation, quality of life or any other interests of the public or community 

both directly and indirectly. It is assessed through the process of public 

participation for determining measures to prevent and mitigate the effects. 

The study result is reported and called an EIA report. 

No action 

alternative or Zero-

alternative 

 

Alternative without any action according to the newly proposed policy, 

plan and program or there is no action resulting in changes from the 

original state because development issues have never been developed with 

policies, plans or program at all. 
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Participation and 

communication 

plan 

Defining plans or guidelines for giving information, communicating and 

providing opportunities for the public or stakeholder to have an 

opportunity to express their opinion, exchange information and 

recommendation for decision making an appropriate alternative. 

Plan Guidelines for the implementation of each sector to achieve the goals by 

specifying priorities, options and measures for resource management, 

including personnel, budgets, materials, appliances and proper 

management including setting a time frame for the implementation of that 

policy into practice. 

Policy Vision and overview of operations which specify principles and methods 

of practice in a broad framework or guideline in order to be a concept for 

decision making the plan that must be more detailed and clear and in order 

to satisfy the need or solve a problem or a commitment to the development 

according to policy. 

Program A collection of projects that are grouped and inter-linked with one or 

many similar objectives of which aiming to achieve higher level plan or 

policy. It contains a number of activities, timing, inputs, methods, defined 

outputs and evaluation.    

Public participation A process which a person/ organization participates in the decision 

making process by exchanging information, interested comments, 

concerning issues and consultation which providing the recommendations 

and reviews to the reports, particularly from the public. Participation in 

various process of strategic environmental assessment can be changed as 

appropriate. 

Strategic issue The process for supporting decision making in a formulation of policy, 

plan and program with an emphasis on participation. It integrates 

economic, social and environment pillar in a balanced and optimum 

manner. Its results are used to develop planning for sustainable 

development. 

Strategic thinking Think carefully step by step can be flexible and adjusted according to the 

situation or environment including consideration covering the economic, 
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social and environmental dimensions in order to find the prefer alternative 

under the circumstances to achieve the desired goal. 

Sustainable 

development 

Development by distributions the benefits of economic growth to satisfy 

needs of people for improving the quality of human life under an 

ecological system that can support life continuously as well as 

development to protect the environment and to support measures for 

preserving resource heritage based on the needs and/ or needs of the next 

generation at the same level that the current generation has received to 

achieve balance and sustainability. 

Sustainable 

development 

objectives 

Goals or needs which used as a framework and direction for development 

to accomplish sustainable development. 

Vision An image that is expected to occur in the future, based on the present 

reality 
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