
SEA of hydropower in Myanmar
Objectives of the SEA
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What the SEA is not

• It is not intended to recommend hydropower projects for 
development

• It is not intended to identify which of the proposed 94 projects should 
proceed

• It is not a detailed environmental impact assessment of individual 
projects
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What the SEA is

• It will help identify those things that Myanmar wishes to keep:
• Social, cultural and heritage areas and things of value

• Biodiversity areas of local, national and international value

• Ecosystem services of value to the economy and livelihoods

• It will rate the areas in terms of importance and sensitivity

• It will define frameworks of safeguards for their protection and 
maintenance
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What the SEA is:

• It will overlay proposed hydropower projects on the maps of those 
things we wish to keep

• It will categorise the proposed projects according to their location

• It will define a “sustainable hydropower development pathway” – ie a 
sustainability framework against which project proposals can be 
systematically planned and assessed

....So that decision makers have more complete information on which 
to base their decisions
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Overall goal and objectives of the SEA

The SEA goal: to promote consensus on a sustainable hydropower 
development pathway for Myanmar.

The objectives of this SEA are to: 

1) define a sustainable development pathway for hydropower in 
Myanmar over the next 20 years and beyond, 

2) promote broad consensus on this pathway, based on 
environmental, social and economic considerations, and 

3) promote long-term economic development and sustainable use and 
protection of natural resources and ecosystems.  
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The SEA outcomes

• A more informed and improved dialogue between stakeholders

• Enhanced understanding of stakeholder values and priorities that 
need to be taken into account

• A sustainability analysis of pipeline project categories

• A sustainable hydropower development pathway that accounts for 
stakeholder priorities and views

• Recommendations on:
• policies, procedures and plans required to plan and assess hydropower

• additional studies required to fill key information gaps
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Inspiration for the SEA
• Stakeholder opinion, 

information, experience and 
values

• An expanded science 
evidence base

• Expert judgement

Advisory groups to be set up:
• Senior advisory group
• Expert technical groups (on 

key themes)
• 2 MONREC and 2 MOEE 

experts to be attached to the 
SEA team
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Guidance on the SEA from 
Myanmar experts
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Myanmar 
government 
technical staff 
already well 
advanced in 
thinking how 
SEAs work
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EG. – GMS SEA 
training in 
Bangkok



1. Suggestions for the SEA process

• It should be a transparent and open process with 
reporting at each stage for review and comment. 

• Critical to establish good working relations 
across government sectors so that the SEA 
process and team is respected and so sector 
expert working groups can be established. 

• Allocate sufficient budget and timeframe for 
• consultations with a wide range of stakeholders, and 

• adequate baseline assessment to facilitate data 
collection and synthesis.  
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Other issues addressed:

2. Who are the key stakeholders?

3. How to engage the stakeholders?

4. What are the key environmental issues/themes?

5. What are the key socio-economic issues/themes?

6. What tools can be used to prioritise strategic issues?

7. What kinds of cumulative impacts need to be considered?

8. What alternatives to medium/large hydro-power need to be 
considered? 
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Thank you
Dr Jeremy Carew-Reid, SEA Team Leader
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SEA process and methods
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What are SEAs?
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• a development planning tool aiming to ensure that 
environmental, social and economic aspects of sustainability 
are considered systematically in policies and plans

• SEAs promote social and economic equity and ecological 
sustainability in development decisions



The purpose of SEAs – they:

• address broad strategic issues early in the planning process:
 relating to more than one project

 always affecting more than one development sector

 relating to large areas 

 affecting many people and communities and 

 that need to be resolved and decided prior to making project specific plans and 
decisions 

• follow similar steps to EIAs but have much larger scope in terms of time, 
space and subject coverage  

• serve as an umbrella level of analysis that feeds and guides more specific EIAs 
and improves their quality 
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Environmental assessment and monitoring tools
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Four main tools 
for 
environmental 
assessment:

 SEA
 EIA
 M&E
 Audit



SEA and EIA focus
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SEA EIA



SEAs can:
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• assess an existing plan to improve environmental and socio-
economic performance in on-going implementation

• assess a plan which is to be revised to guide adjustments to 
its revised form

• contribute to preparing a new plan (so that it addresses 
environmental and socio-economic concerns as the plan 
takes shape)

This SEA does not address “a plan” but contributes to 
the Energy Master Plan now being prepared



SEAs may have different forms 
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They can:

• Focus only on environmental impacts, or integrated 
environmental, social and economic dimensions of 
sustainability

• Engage a broad range of stakeholders, or be limited to expert 
evaluation 

• Be conducted in a short time frame, or over a long period

This SEA is concerned with all aspects of sustainability –
and it a 12 month assessment



In the Mekong region, SEAs tend to “stand in the 
shoes” of planners

• SEAs tend to make up for the inadequacies of the planning 
process by:
 Filling critical information gaps with new analysis and research

 Facilitating a consultative process that allows for debate and builds 
consensus on “hot” issues

 Introducing consideration of alternatives and their environmental, social 
and economic consequences

 Assessing long term trends and cumulative effects
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Importance of 
stakeholder involvement
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Why stakeholder involvement in SEAs is 
essential
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• Major changes are usually involved if the proposed developments are to 
proceed. Change can:
• affect many communities and even many countries
• Affect many development sectors relying on the same resources and areas
• lead to long term gains/benefits
• be irreversible and lead to permanent losses

• Need to understand who gains and who looses? – who, where and how

• Uncertainty: Most often dealing with situations of extreme uncertainty

• Expert judgments: Decisions need to be made based on: 
• the best available information and analysis (often limited and of uncertain 

reliability)
• expert judgments on the levels of risk (involves values and assumptions about 

the future)



In development plans the benefits are often more 
readily defined than risks
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• SEAs are often confronted with situations where benefits are clear and 
expressed in economic terms while the risks are unclear, 
unsubstantiated and indirect

• EIA often comes late in the planning process when a project’s economic 
benefits are already well defined

• The definition of risks or negative impacts is not as easy  

• They are often hard to express in economic or commercial terms and 
difficult to integrate with economic decisions



SEA steps
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Steps in the SEA process

A staged approach – analysis, consultation & documentation at each stage
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What will the SEA cover?

1. Scoping
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Screening and scoping compared
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• Screening
• determines if an SEA should be conducted
• Sets the initial terms of reference

• Scoping 
• sets the time and space boundaries for the assessment
• begins to identify the key issues to be considered
• reviews and refines the terms of reference

Scoping is a form of priority setting and can 
continue throughout the SEA process



2. Baseline assessment
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2. Baseline assessment 
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…identifies the issues and strategic themes

1. What are the most important issues of concern to 
development and use of the target area and resources?

2. How can those issues be categories into themes and 
prioritized – ie given strategic focus?

3. What have been past trends for each of the key 
themes/issues?

4. What will future trends look like when projected to 2030?
• Without planned hydropower projects
• When other trends and drivers are considered



SEA baseline analytical tools

• Trend analysis

• Geospatial analysis

• Livelihoods analysis

• Macro-economic analysis

• Economic analysis of ecosystem services

• Institutional and governance analysis

• Climate change vulnerability assessment

• Case studies
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Trend analysis – eg MRC mainstream hydro SEA
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• Ayeyarwady Flood in 2015 June – September

• Using MODIS image to identify

Natural hazards Flood



• DROUGHTS in Dry zone

• Drought in dry season

Natural hazards DROUGHTS 



Natural hazards
• Earthquakes in Myanmar

• In North/ North West/ North East/ East

• Medium level

Earthquake in East Myanmar in 2011



Biodiversity
• Protected Areas (PAs)

• Key Biodiversity Areas (KBAs)

Basin
Number of 

PAs
Area (km2) Number of KBAs Area (km2)

Bay of Bengal, North East 
Coast or Kaladan 3 2,215 17 7,594 

Chindwin 6 11,038 17 24,359 

Irrawaddy 23 12,187 65 44,855 

Mekong 2 441 4 67 

Myit Ma Hka & Bago 2 151 9 1,536 

Salween 4 839 13 3,668 

Sittang 3 795 10 6,014 

Southern Coast 6 3,453 24 24,159 

Total 49 31,119 159 112,252 



Forest cover
Global Forest Resources Assessment 2010
• Myanmar in top 10 countries loss forest in the world 
• 1990-2000 Myanmar loss 435,000ha/ years
• 2000-2010 Myanmar loss 310,000ha/ years
• Loss 7.4 million hectares forest 1990-2010



14 Ecozones in Irrawaddy



River 
hydro-
ecological 
zones



Ethnicity
Ethnicity Percent

Bamar 68%
Shan 9%
Karen 7%
Rakhine 4%
Chinese 3%
Indian 2%
Mon 2%
other 5%

68%

9%

7%

4%

3%
2%

2%
5%Ethnic 

groups (%)

Bamar
Shan
Karen
Rakhine
Chinese
Indian
Mon

other

https://en.wikipedia.org/wiki/Bamar_people
https://en.wikipedia.org/wiki/Shan_people
https://en.wikipedia.org/wiki/Karen_people
https://en.wikipedia.org/wiki/Rakhine_people
https://en.wikipedia.org/wiki/Chinese_people_in_Myanmar
https://en.wikipedia.org/wiki/Burmese_Indians
https://en.wikipedia.org/wiki/Mon_people


Example: Mapping hydro-ecological and livelihoods 
zones in the LMB

Agro-ecological zones

Population

Livelihood zones

Demographic
and livelihood  characteristics

Hydro-ecological 
zones

Livelihood zones
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Identifying livelihood zones in the SEA
Population density Hydro-ecological zones
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Applying approach to sectoral development
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Hydropower
Industry



Use to identify development challenges

Pollution mapping
Land use change - forest cover loss 
2000-2014 (coloured red)

Land concessions
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Climate change assessment

• Identifying climate change threats

• A rapid assessment of the likely climate change impacts

• Using geospatial overlays geographical 
climate change hotspots on demographic and 
economic parameters

• Used to identify key risks and opportunities
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3. Impact assessment
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3. Impact assessment
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Impacts – overlay the proposed development plan onto the baseline

1. Will the proposed development plan affect the trends in key issues?

2. Will those affects provide benefits and/or costs?

3. Will those affects enhance or reduce sustainability?

SEAs are a form of sustainability analysis – where economic, social and 
biophysical trends and effects under different development scenarios 
are considered



Scenarios in the Myanmar SEA

1. The projected baseline development scenario 
without the proposed hydropower for next 20 
years (2035)

2. The business as usual (BAU) hydropower 
development case for next 20 years (2035) 

3. The sustainable development pathway scenario
Rapid comparative impact assessment of BAU case and 

sustainable pathway
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Evaluating sustainability of scenarios
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Criteria and references for assessing the significance of 
impacts:

• Scientific and professional evidence for:
• loss/disruption of valued resource stocks and ecological functions;

• negative impact on social values, quality of life and livelihood; and

• foreclosure of land and resource use opportunities

• affecting large populations and areas

• Level of public concern



Evaluating sustainability of scenarios –
sustainability objectives
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1. Define sustainability objectives for each strategic 
theme – eg Fisheries, energy, biodiversity

2. Draw from government policies and plans to 
identify the sustainability objectives

3. Assess impact of the scenarios on meeting the 
sustainability objectives

The impact question – “what effect will the development 
plan have on achieving the sustainability objectives”?



Identification of “sustainability objectives” for each strategic 
theme – eg MRC SEA
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Impact assessment: eg MRC SEA- Fisheries
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Theme/ Key Issues Sustainability objective

Theme:  Fisheries Maintenance and enhancement of diversity and productivity of 
fisheries resources

Score Comments and reasons for score

1. Changes in long distance 

migration

2. Changes in fish species 

biodiversity

3. Changes in fish production
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4. Avoidance, mitigation and enhancement



4. Avoidance, mitigation and enhancement

54

• Avoidance, mitigation and enhancement

Questions to be addressed:

1. how will the most important risks (negative effects) be 
avoided?

2. how will the most important benefits (positive effects) be 
enhanced?

3. how will the negative effects that can’t be avoided be 
mitigated – i.e. be reduced?



The purpose of mitigation is to:
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• find better (sustainable) alternatives and ways of doing 
things

• avoid, minimise or remedy adverse impacts

• enhance environmental, economic and social benefits

• ensure that any unavoidable impacts are kept within 
acceptable levels



Principles of mitigation
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•Give preference to measures for avoidance and 
prevention

• Consider feasible alternatives to the proposed plans and its 
components

• Identify customised measures to minimise each impact if 
avoidance not feasible

• Use compensation as a last resort (if negative impacts cannot 
be avoided or mitigated)



Thank you
Dr Jeremy Carew-Reid, SEA Team Leader
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