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Preface 

Vietnam is strongly committed to the use of Strategic Environmental Assessment in shaping 
development plans. With increasing application of SEAs to socio-economic and land use plans at local 
level as well as part of sector master planning the tool is beginning to have strategic influence. Yet, 
experience in Vietnam has shown that SEA teams are having difficulty in fully integrating biodiversity 
concerns into the assessments. Major development plans are still going forward with decision-
makers and planners unaware of the consequences for ecological sustainability.  

The pace and scale of hydropower development in particular, is transforming the aquatic and 
terrestrial environment in Vietnam in ways that are not fully understood but often with irreversible 
impacts. Examples of this development pressure are the 12 proposed hydropower projects for the 
mainstream Mekong River affecting the four Lower Mekong Countries, with the potential for far 
reaching downstream effects, especially on the Mekong floodplain and delta. The Mekong River 
Commission commissioned an SEA of those proposals, which has led to the Vietnam Government 
committing to a more focused SEA on the effects of upstream development on the Delta. The Dong 
Nai hydropower cascade of the Dong Nai 5, Dong Nai 6 and Dong Nai 6A is another example of 
moving forward in planning with little strategic understanding or emphasis on local, nation and 
global biodiversity implications. The projects would lead to the flooding of 135 hectares of the Cat 
Tien National Park and tens of hectares of the Nam Cat Tien protective forest. An SEA of the cascade 
should be conducted prior to any of the projects in the cascade proceeding, given potential 
cumulative impacts and the limited coverage and quality of project specific EIAs. Even when SEA’s 
are conducted, important biodiversity considerations are being screened out of the process at an 
early stage due to lack of detailed information or understanding of ecological processes and species 
biology. 

The challenge for the SEA team is how best to address the cumulative and systemic biodiversity and 
ecological effects in ways that have equal weight with the social and economic analysis. This set of 
good practice materials on “Biodiversity and Development of the Hydropower Sector: Lessons from 
the Vietnamese Experience” have been designed to widen understanding of the relationship between 
hydropower and biodiversity, and to provide guidance on the use of SEA as a planning tool. These 
resource materials are intended to support hydropower as a central part of Vietnam’s power 
generation sector for decades to come, without contributing to destruction of the nation’s rich 
biodiversity. This volume focuses on SEA and the ways it needs to be used to better address 
biodiversity concerns. It is part of a set of linked materials including: 

 Volume I – A Review of the Effects of Hydropower Development on Biodiversity 
Resources in Vietnam 

 Volume II – Hydropower and Biodiversity: The Use of Strategic Environmental 
Assessment as an Assessment Tool (the current volume) 

 Biodiversity and Hydropower Factsheet  
 Practice Note - Hydropower and Biodiversity: The Use of Strategic Environmental 

Assessment as an Assessment Tool 
 Hydropower and Biodiversity: Lessons Learnt from the Vietnamese Experience CD-ROM 

The current volume, Volume II – The Use of SEA as an Assessment Tool, targets SEA practitioners 
and stakeholders. It aims to present a simple and locally relevant methodology that can be employed 
to evaluate the impacts of a hydropower development strategy on biodiversity. The methodology is 
to be of use in the evaluation of national, provincial or river basin level impacts on biodiversity. The 
report is a practical guidance that draws on Mekong region and Vietnamese experience in the use of 
SEA for hydropower planning and assessment with special consideration of biodiversity implications.  
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What is SEA? 

1  P r omot i ng  e co l og i ca l  s us t a i n ab i l i t y  i n  
de ve l opme nt  p l ans  

Development strategies and plans have broad reaching socio-economic and environmental 
implications that cannot be adequately or efficiently captured in the context of project-specific 
environmental assessment. Strategic Environmental Assessment (SEA), which includes assessments 
of cumulative impacts, addresses the broader strategic issues that usually relate to more than one 
project and defines approaches for managing them. SEAs follow similar steps to EIA but have much 
larger boundaries in terms of time, space and subject coverage. SEAs serve as an umbrella level of 
analysis that feeds more specific EIAs and improves their overall quality (Figure 1).  

Figure 1 Relationship between SEA and more specific environmental assessments in the hydropower sector 

 

Note: EIA refers to Environmental Impact Assessment and CIA refers to Cumulative Impact Assessment 

The main advantage of SEA is that it can be triggered as part of plan formulation and is able to 
influence change at a higher geographic or strategic level. Infrastructure developments such as dams 
are approved at different levels, constitute different scales of impact, and have the potential for 
significant cumulative impacts. SEA is a useful tool to assess projects collectively and influence their 
planning, development and operation. The ideal structure is to fit SEA and EIA processes into a wider 
economic and spatial planning framework so that SEAs inform and guide project EIAs (See Box 1). 

The overarching purpose of an SEA is to assess the risks and opportunities associated with a major 
strategic decisions so that planners are better informed of the trade-offs involved between sectors, 
areas and communities and take into account the interests and views of stakeholders. Usually an SEA 
is linked to a development policy or plan. It seeks to enhance the sustainability of the policy or plan, 
which by definition includes assessing the balance between economic, social and environmental 
considerations for current and future generations. 
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Box 1 Relationship of SEA and EIA  

SEAs and EIAs are complementary assessment tools. SEAs 
provide the framework for more focussed and detailed 
EIAs. The information and guidance provided by an SEA 
on risks and opportunities of a plan will be able to 
cascade down through the tiers of decision making to 
shape and be used in EIAs of specific projects. The SEA 
performs the overview assessment, at the planning / 
proposal stage, while the EIA is targeted, detailed and 
project specific. 

 

An SEA process integrates environmental, 
social and economic dimensions of 
sustainability and seeks to improve the 
quality of strategic decision making. An 
SEA is a tool for reinforcing good practice 
in spatial and sector planning. The 
intention is for SEAs to influence decisions 
to enhance their equity and ecological 
sustainability. 

When addressing a development plan or a 
number of proposed projects within a 
shared area (e.g. a river basin), SEAs can 
lead to revisions and adjustments to the 
“plan” and its implementation including:  

1. Area wide and cross sectoral mitigation 
2. Additional more detailed assessments 

and studies 
3. Overarching safeguards and zoning to 

ensure valuable assets are maintained 
and enhanced 

4. Innovations to planning and management procedures  
5. Assessment on a wider range of options to meet development goals. 

SEA is an analytical and participatory approach that aims to integrate environmental considerations 
into policies, plans and programmes and to evaluate inter linkages with economic and social 
considerations. In Vietnam, SEAs relate to plans which include government policy and set out the 
framework for programs. They can: 

1. Assess an existing plan to improve environmental and socio-economic performance in 
on-going implementation 

2. Assess a plan which is to be revised to guide adjustments to its revised form 
3. Contribute to preparing a new plan (so that it addresses environmental and socio-

economic concerns as the plan takes shape) 

SEAs may have different forms. They can: 

1. Focus only on environmental impacts, or integrate environmental, social and economic 
dimensions of sustainability 

2. Engage a broad range of stakeholders, or be limited to expert evaluation  
3. Be conducted in a short time frame, or over a long period 

To be most effective, SEAs are best carried out as part of plan formulation, and are based on quick 

appraisal techniques so that results remain fresh and relevant to planning and decision making. SEAs 

are much less effective as a “stand alone” procedure, a one-off event or as a “mega-EIA” which 

cannot be replicated as a normal part of the planning process. 

The Convention on Biodiversity promotes the use of SEAs and adopts a working definition of them as 
a “systematic and comprehensive process of identifying and evaluating the environmental 
consequences of proposed policies, plans or programmes to ensure that they are fully included and 
appropriately addressed at the earliest possible stage of decision-making on a par with economic and 
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social considerations” (COP 6 Decision VI/7). The main purpose of this volume is to elevate 
biodiversity and ecological concerns to a level on par with economic and social considerations in SEA 
processes. 
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History and framework for SEA in 
Vietnam 

2  T he  or i g i ns  o f  SEA  i n  V i e t na m  
One impediment to the integration of biodiversity and other environmental concerns within 
development in Vietnam has been a lack of regulatory requirements for environmental assessments 
of plans, programs and policies. Under the Law on Environment Protection 1993 (LEP), there was no 
opportunity for strategic analysis at levels where the major options and tradeoffs were decided. 
Strategic Environmental Assessments were foreshadowed in the 1993 LEP implementing 
Government Decree 175/CP and Circular No. 490/TT-BKHCNMT which stipulated that “EIA not only 
must be carried out at project level, but also for master plans for development of regions, sectors, 
provinces, cities and industrial zones“. Yet, prior to 2005, only a few pilot SEAs were carried out and 
they resembled large scale EIAs tending to focus at the project and site specific level.2  

In 2005, the LEP was revised and as of July 2006, SEA was fully regulated. Framework requirements 
for SEA were laid down in Articles 14-17 of the new LEP.3 Article 14 of the LEP requires SEA to be 
carried out on mandatory basis for a wide range of national, provincial and inter-provincial 
strategies, planning and plans (SPPs) including:  

 National socio-economic development strategies, planning and plans 
 Strategies and plans for development of branches or sectors on a national scale 
 Socio-economic development strategies, planning and plans of provincial level or regions 
 Plans for land use, forest protection and development; exploitation and utilization of other 

natural resources in inter-provincial or inter-regional areas 
 Plans for development of key economic regions 
 Planning of inter-provincial river watersheds 

All categories of plans have potential implications for the use and management of biodiversity. In the 
case of hydropower, the sector (MOIT) and provincial plans (DOITs) are of immediate relevance, but 
so too are the plans for land use (MONRE/DONREs), forestry protection (normally MARD/DARDs) and 
inter-provincial watersheds (MONRE).  

3  Rul e s  f or  co nd uct i ng  SEAs  i n  V i e t nam  
Rules for conducting SEAs are set out in Article 15 of the LEP. SEA reports need to be prepared by 
agencies that formulate relevant strategies and plans. They must be prepared concurrently with plan 
formulation and contribute directly to its content. Article 16 of the LEP defines the general focus of 
SEA reports including a description of: 

                                                           
2
 ICEM (2006) Strategic Environmental Assessment in the Greater Mekong Subregion - Status Report, GMS Environment 

Operations Centre, Bangkok, Thailand.   
3
 Detailed operations measures for SEA are set out in: 

 Government’s Decree on implementation of some Articles in the LEP (No. 80/2006/ND-CP, August 2006); which 
guides implementation, reporting and appraisal arrangements and includes a detailed list of strategies and plans 
that require SEA. The decree also outlines institutional responsibilities for SEA and SEA reporting requirements. 

 Government’s Decree on implementing SPPs and development projects (No.140/2006/ND-CP, November 2006) 
which delineates core responsibilities to various government agencies in the planning process,   

 MONRE Circular on SEA, EIA and Environment protection commitment (No. 08/2006/TT-BTNMT, September 2006) 
which provides detailed guidance and instructions on the implementation of the LEP provisions relating to SEA. 
Annex 1 of the circular sets out the required contents of an SEA report.  
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 Plan objectives, scales and characteristics relating to the environment 
 The natural, socio-economic and environmental conditions relating to the plan 
 Adverse impacts that are likely to occur during plan implementation 
 References on sources of data, and assessment methods 
 Overall directions and solutions to address environmental issues during plan implementation 

These framework requirements are refined in the MONRE Circular No. 08/2006/TT-BTNMT, which 
details the SEA procedure and contents. The circular requires the plan proponents to set up a 
working group to conduct the SEA and prepare the report. Assessments must cover environmental 
factors and information on social and economic implications. In this sense, SEAs in Vietnam are 
similar to a sustainability analysis that covers environment, social and economic effects of a plan. 

Article 17 of the LEP lays down the framework for review of SEA reports. They are to be appraised by 
a review council and the results of the review must serve as the basis for the approval or otherwise 
of the strategy or plan. MONRE is responsible for organizing review councils for strategies/plans 
approved by the National Assembly, the Government and the Prime Minister. Line ministries, 
ministerial level agencies and Government bodies set up review councils for strategies and plans 
approved within their competencies. Provincial Peoples Committees organize review councils for 
strategies and plans decided by the Provincial People’s Committees or by People’s Councils.  

Government’s Decree No. 80/2006/ND-CP further specifies the roles and responsibilities and 
deadlines for appraising SEA reports. SEA review must be completed in 45 days for strategies and 
plans approved by the National Assembly, the Government and the Prime Minister. Other strategies 
and plans need to be reviewed within 30 days. 

3.1 Public participation  

Article 17 of LEP also provides rights to organizations and individuals to submit their comments 
during the review of SEA Reports. Comments can be submitted to relevant environmental protection 
agencies responsible for establishing the review council or to agencies that are responsible for 
approval of the proposed plan. The review council and the agencies responsible for SPP approval 
must consider public comment received before making their decisions. 

The MONRE General Technical Guidance on SEA (MONRE & EMLA, 2007) suggests that the teams 
conducting the SEA should actively encourage input from relevant authorities and the public during 
the assessment process. It proposes that a stakeholder engagement plan be prepared in the initial 
stage (Step 3) of the assessment process. The guidance provides tips on identification of stakeholders 
and overviews of participatory tools that can be used by the SEA including exhibits and surveys, 
public hearings, workshops and advisory committees.  

Initial experience with the first domestic pilot SEAs dependent entirely on local resources indicates 
that public participation will be one of the most challenging aspects of any SEA. A key problem is a 
tendency to treat data as a source of revenue and power. This is a challenge faced by most countries 
during the early days of EIA and SEA systems. Resistance within government to sharing data and a 
widely accepted culture of secrecy concerning major development plans will be difficult and lasting 
obstacles to implementation of transparent and effective SEA in Vietnam.  

3.2 Administrative arrangements  

In Vietnam, MONRE oversees SEAs for proposals submitted to the Prime Minister, National Assembly 
or the Government. DONREs are in charge of SEAs at provincial levels. DONREs are under the direct 
supervision of the Chairman of the Provincial Peoples Committee. Decree No.140/2006/ND-CP 
determines that MONRE will be a key organization to collaborate with Ministry of Planning and 



 
14 | P a g e  

 

Investment, other line Ministries and Provincial Peoples Committees during monitoring and 
inspecting of SEA implementation. 

Institutional arrangements and capacity building for sectoral SEAs are weak and this is an area where 
internationally supported projects can play an important role. Within the hydropower sector, there 
have been three ADB and World Bank funded SEA pilot projects that aimed to support institutional 
strengthening for organisations involved in the planning and implementation of SEAs, namely 
MONRE, MOIT and EVN. In addition, the MONRE Strengthening of Environmental Management and 
Land Administration Project funded by Sweden, supported numerous pilot SEAs and linked 
institutional strengthening at the provincial level.  

Institutional strengthening for SEA in other sectors such as transport, urban planning and 
construction, energy (other than hydropower), mining, tourism, agriculture, fisheries and forestry4 
have so far received limited or no support. These sectors should be considered as priorities for future 
SEA support.  

4  P i l ot  SEAs   
The first reported SEA approach in Vietnam was the Mekong Delta Master Plan, which was 
formulated to comply with the objectives specified in the Vietnam Capacity 21 Project (MPI-UNDP 
1997).5 The project was funded by the UNDP and executed by the World Bank and Mekong 
Secretariat from 1990 to 1994. Issues of ecological sustainability were examined and addressed in 
the assessment. The Mekong Delta Master Plan concluded that existing development of land for 
agriculture and aquaculture has caused adverse impacts on soil and water quality, which has resulted 
in reduced agricultural yields. As a result of the study, forest clearance is now more strictly 
controlled, and the application of prohibited pesticides has been reduced. Crop diversification has 
been adopted and recommended as an important measure to avoid soil degradation (World Bank, 
2006).  Climate change issues were not addressed. 

Various ‘pilot SEAs’ were undertaken in Vietnam before the passage of new LEP with clear SEA 
provisions. A brief summary of these past projects is provided in Table 1. 

Table 1 Selected SEA pilots completed in Vietnam (2000-2005) 

Project Name / Year Organisation Comments 

SEA of Land Use Planning for 

Ha Long City in Quang Ninh 

Province  

Institute of Geography-Vietnamese 

Academy of Sciences and Technology 

(VAST) and the Vietnam 

Environmental and Sustainable 

Development Institute (VESDI)  

Ex-post evaluation of the plan utilising 

GIS tools to identify environmentally 

vulnerable areas in Han Long Bay 

World Heritage Area for decision 

support.  

SEA of the Dai Tu District 

Social and Economic 

Development Plan in Thai 

Nguyen Province  

GTZ Tam Dao National Park 

Management Project and the Centre 

for Research in Rural and Urban 

Planning Environment  

Ex-post evaluation focusing on 

improved management of the 

TamDao National Park buffer zone.  

Pilot SEA, of the Ha Tay SEDP Civil Engineering Department of 

Hanoi University 

Ex-post evaluation using primarily 

environmental check-lists and GIS 

tools to identify key environmental 

issues in the province.  

Integrated Strategic Vietnam – Belgium Cooperation Used GIS and multi-criteria analysis 

                                                           
4
 In 2010, ICEM working with MARD and three pilot provincial authorities conducted an SEA of the Forestry Master Plan 

supported by the World Bank.   
5
 Also in 1996-7, a series of “sustainability analyses” were conducted of five development sectors and three provincial 

socio-economic plans. They were prepared as part of the MPI/UNDP Integration of Environment in Investment Planning 
Project, which was the follow up to the UNDP/MPI Capacity 21 Project. 



 
15 | P a g e  

 

Environmental Impact 

Assessment of Port 

Developments in Ba Ria – 

Vung Tau Province.  

Program techniques to evaluate alternative 

port development scenarios on the 

surrounding estuarine environment.  

Adapted from ICEM (2006)  

Most of those pilots were undertaken as ex-post assessments (i.e. as separate analyses undertaken 
after the target plan was finalised). In all cases a lack of legal imperative for SEA integration reduced 
the influence of the assessment on the decision making process. In addition, the Ha Long Bay and Ba 
Ria – Vung Tau studies mainly used EIA techniques focusing on specific environmental mitigation 
rather than more strategic level interventions into the planning process (ICEM 2006). The tendency 
for SEAs to become more like EIAs in their methods and focus is a common tendency in the early 
days due to poor tools and capacities for strategic analysis. 

Since 2005 and following the passing of the revised LEP, a large number of pilot SEAs have been 
undertaken. The most important have been for socio-economic development plans, land-use plans 
and hydropower planning and supported by the World Bank, ADB, GTZ and SEMLA project. 

Table 2 Key pilots SEAs in Vietnam undertaken after passage of 2005 Law on Environment Protection 

Project Name Donor Support Year 

SEA of the Vinh Phuc Province Socio-economic Development Plan (SEDP) 
2006-2010  

GTZ  2007 

SEA of the Son Duong District (Tuyen Quang Province) Socio-economic 
Development Plan (SEDP) 2006-2011 

GTZ  2007 

SEA of the National Power Development Plan IV – Hydropower sub-sector 
with a focus on impacts on biodiversity. 

ICEM/MONRE/MOIT 
with World Bank  

2007 

SEA of the Quang Nam Hydropower Development Plan ICEM/MONRE with ADB 
funding 

2008 

SEA of land use planning in key economic zone in the Northern Region MONRE/SEMLA program 2009 
SEA of industrial development planning in key economic zone in the Central 
Region 

MONRE/SEMLA program 2009 

SEA of socio-economic planning for the coastal corridor in the Gulf of Tokin MONRE/SEMLA program 2009 
SEA of development plan for Thanh Thuy Economic Zone, Ha Giang MONRE/SEMLA program 2009 
Integrated land use planning in Vi Xuyen District, Ha Giang MONRE/SEMLA program 2009 
Land use planning integrated with environmental protection for Yen Thanh 
District, Nghe An province 

MONRE/SEMLA program 2009 

Land use planning integrated with environment for An Nhon District, Binh 
Dinh province 

MONRE/SEMLA program 2009 

SEA of plan for Southern Economic Zone in Phu Yen Province MONRE/SEMLA program 2009 
Xuan Phuong district in Phu Yen Province MONRE/SEMLA program 2009 
Integrated land use planning for Nhon Trach District, Dong Nai province MONRE/SEMLA program 2009 
Land use planning integrated with environment for Long Hai Township, Ba 
Ria-Vung Tau province 

MONRE/SEMLA program 2009 

SEA of Land Use Planning for Con Dao District, Baria Vung Tau Province MONRE/SEMLA program 2009 
SEA of Land Use Planning for Phu Quoc District, Kien Giang Province MONRE/SEMLA program  
SEA of the Con Dao Socio-economic Development Plan (SEDP) to 2010 with 
a vision to 2020, and the Con Dao National Park Tourism Development Plan 
(2000-2010)  

UNDP / WWF (with GEF 
funding) 

2009 

SEA of the Hydropower Master Plan within the Viet Nam Power 
Development Plan IV  

ADB Environment 
Operations Centre/SEI 

2009 

SEA of the National Forestry Master Plan ICEM/MARD with World 
Bank funding 

2010 

 
Examples of SEAs that were integrated in the planning process (i.e. conducted as part of plan 
preparation and intended to help shape the plan) are those linked to the Regional Socio-Economic 
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Master Plan for the Gulf of Tonkin, the Socio-Economic Master Plan for the Red River Delta and the 
ICEM SEA of the National Forest Master Plan.  

SEA case studies on hydropower development used in this guide include: 

SEA of the Hydropower Plan for Vu Gia-Thu Bong River Basin - (2008) ADB / MOITT/ MoNRE / 
EVN & ICEM: Important pilot SEA of hydropower in Vietnam that highlighted the use of the SEA tool 
and good practice. The SEA was not limited to biodiversity but devoted a large section of the study to 
investigating biodiversity / ecosystem values, how these would be negatively affected (trends) and 
how best to avoid and mitigate environmental damage associated with multiple dams in this basin.  

Risks to Biodiversity from the 6th Power Development Plan – Pilot SEA - (2007) World Bank / 
MoNRE / MOT / EVN & ICEM: First pilot SEA in Vietnam dedicated to assessing the biodiversity risks 
(vulnerability and impacts) from any infrastructure development / hydropower. This pilot assessment 
was been undertaken primarily to help strengthen government capacity to undertake SEA in the 
hydropower sub-sector, which is the focus of major development with significant impacts on the 
hydrology and ecology of several large river basins. A key output of the study was the strong 
recommendation to keep intact (undammed) rivers within each basin and to focus future dams on 
rivers already dammed, rather than damming currently free flowing (wild) rivers.  

Harnessing Hydropower for Development - SEA of Sustainable Hydropower Development in 
Vietnam – (2009) ADB / SEI: This pilot SEA report and accompanying policy summary built upon the 
methodology pioneered for the World Bank Study in 2007, but covered all key sectors, as well as 
biodiversity. The report highlights the inevitable impact of hydropower on ecosystem integrity in 
three key areas: forests, aquatic resources and biodiversity in general. The need to weigh these 
impacts, against other benefits, in the master planning stage and the subsequent use of alternatives 
and anticipatory mitigation measures are embraced.  

5  SEA g u i d an ce  

5.1 MONRE guidance 

A General Technical Guidance for SEA (MONRE & SEMLA, 2007) was developed by MONRE and its 
SEMLA program to provide non-legal guidance for practitioners involved in SEA implementation. The 
development of the guidance evolved through pilot testing of four draft versions of the guidance 
within various SEMLA pilot projects and also within pilot SEAs sponsored by GTZ and ADB.  

The Guidance states that the aim of the SEA is to integrate consideration of environmental impacts in 
the planning process and to facilitate a transparent and participatory decision-making. SEAs are best 
carried out through analytical and participatory tasks that need to be flexibly integrated into various 
stages of decision-making, for example: 

1. Broad SEA scoping and elaboration TOR for the relevant SEA 
2. Determination of key environmental issues and environmental objectives related to the plan 
3. Identification of key stakeholders and preparation of stakeholder engagement plan 
4. Analysis of environmental and socio-economic trends without the plan 
5. Assessment of proposed development objectives and scenarios of the plan 
6. Assessment of future environmental trends as influenced by the actions proposed in the plan  
7. Overview of the proposed avoidance, mitigation and enhancement measures and proposed 

environmental monitoring arrangements 
8. Compilation of the SEA Report and its submission to the relevant authorities for appraisal 
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The guidance suggests that the lead process is the elaboration of the target plan, and the SEA fits 
into the logic and steps of this planning process. In this respect, it is important to treat the SEA as a 
flexible process which needs to be tailored to the needs of the different types of plans. The MONRE 
guidance does not provide detailed treatment of how best SEA’s should consider biodiversity. 

5.2 SEA methods 

Trend analysis: The Guidance provides various tips for practitioners conducting SEA and suggests 
that trend analysis be used as the primary analytical approach in SEA. Trend analysis can combine 
many different tools and it has the capacity of analyzing cause-effect relationship even in situations 
constrained by significant data gaps. Trends can be presented through:  

 Story-lines that describe the overall trends, their main drivers, their territorial dimensions 
and key concerns and opportunities arising from them 

 Maps showing spatial development patterns 
 Graphs to illustrate evolution of key issues overtime 
 Calculations and comparisons with relevant points of reference  

Other tools: In addition, the MONR Guidance provides an outline of the following analytical and 
participatory techniques that can be used within the SEA processes: 

 Assessment criteria and expert judgment  
 Checklists 
 Strengths, Weaknesses, Opportunities, Threats (SWOT) analysis 
 Impact matrices 
 Networks and flow diagrams  
 Spatial analyses (Overlay maps and GIS analysis) 
 Trends analysis extrapolation 
 Multi-criteria analysis 

The MONRE Guidance also served as a basis for development of specific technical guidelines for the 
following planning domains: 

 SEA for Urban Construction Planning (drafted within Denmark Vietnam Development 
Cooperation in Environment Programme); 

 SEA for Socio-Economic Development Plans (drafted within Denmark Vietnam Development 
Cooperation in Environment Programme) 

 SEA in Industrial Planning (drafted within SEMLA programme) 
 SEA in Land-use Planning (drafted within SEMLA programme) 

Additional specific technical guidelines are being prepared for SEA in rural development and tourism.  

6  Ca pa c i t y  b u i l d i ng   

6.1 MONRE national SEA capacity building road m ap 

The knowledge and experience of SEA in line ministries and especially at a provincial level is only 
partly developed. Implementation of SEA capacity building in Vietnam is being led by MONRE. Given 
the wide scope of SEA with respect to sectors, planning levels and geographic coverage, the task of 
coordinating and financing SEA capacity building is significant. Key target groups for SEA capacity 
building include national level ministries and provincial departments involved in socio-economic, 
land use and sector planning; and national institutes and universities involved in teaching, training 
and consultancy activities.  
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In November 2005, MONRE initiated a process of donor coordination and harmonisation aimed at 
more affectively focusing long term capacity building support for SEA implementation in Viet Nam, in 
response to this issue. To ensure that the environmental programs of the government are developed 
and staged in an efficient manner that aligns with and meets the needs of Vietnamese institutions, 
MONRE prepared a draft ‘road map’ for SEA Capacity Building in close collaboration with interested 
international organizations including Sida GTZ, SDC, World Bank; Danish International Development 
Agency (DANIDA), WWF and ICEM.  

The ongoing coordination on SEA between MONRE and relevant donors is consistent with the Paris 
Declaration on Aid Effectiveness (OECD, 2005), in which donors and partner countries jointly 
committed to “develop and apply common approaches for strategic environmental assessment at 
the sector and national levels”. Regular meetings on the SEA road map between MONRE and 
international organisations are well attended and have led to significant achievements including for 
improved coordination, joint activities, regular update and review of activities, and an agreement on 
using the MONRE General Guidelines as the basic reference document for the elaboration of sector 
SEA technical guidelines. 

The donor coordination also resulted in an informal agreement on SEA training and conducting pilot 
SEAs in various sectors. The 1st stage of program was implemented and involved training 32 national 
SEA trainers from sector ministries and relevant research and training institutes for key sectors. 
National SEA trainers developed specific materials for conducting SEA trainings in their own sectors. 
The specific linkages between the national SEA training program and sector initiatives on SEA 
capacity during 2008 are outlined in Table 3.  

Table 3 Key SEA capacity development activities in Viet Nam undertaken in 2008 

Horizontal activities by Ministry of Environment and Natural Resources (MONRE) 

Focus Activities to be completed in 2008 
General support 
and training  

MONRE SEMLA Programme: 
 General Technical Guidelines on SEA issued for wide use and pilot testing  
 SEA information brochure issued for awareness and training activities  
 Two SEA trainings for North-West region and Mekong Delta 
 Specific Technical Guidelines for SEA in Industrial Planning drafted  
 Specific Technical Guidelines for SEA in Land-use Planning drafted 
 Pilot SEA of the Master Plan for the Gulf of Tonkin Economic Corridor finalized 
 SEA pilot for Industrial Development Plan of the Central Vietnam Key Economic Region 

finalized  
 SEA pilot for Land Use Plan of the Northern Vietnam Key Economic Region  

National pool of 
SEA trainers  

National SEA Training Programme (SDC, GTZ, Sida): 
 Comprehensive General Training Material on SEA completed (English and Vietnamese 

version) 
 Core competencies of 31 national SEA trainers developed  
 Informal network of SEA trainers established  

SEA Review 
package 

GTZ RioPlus programme and Tam Dao Buffer-zone Management Project 
 SEA review workshop for key ministries and national SEA trainers 
 SEA of SEDP for Vinh Phuc province 2010-2015 (DONRE) 

Addressing 
climate change 
adaptation issues 
in SEA 

MONRE SEMLA Program 
 Approach for considering climate change adaptation included in the General Technical 

Guidelines on SEA 
 Basic concept note for the use of SEA for checking climate change adaptation issues 

drafted  
Sector-specific activities  
Ministry of 
Construction 

Denmark Vietnam Development Cooperation in Environment Programme (DCE): 
 Specific Technical Guidelines on SEA for Urban Construction Planning drafted for wide 
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(MOC) use and pilot testing 
 National SEA training program for MOC sector to be developed in cooperation with 

National SEA Training Programme 
Ministry of 
Planning and 
Investment (MPI) 

National SEA Training Programme (SDC, GTZ, Sida): 
 Specific SEA training material for MPI developed and piloted through SEA test training  
 One pilot SEA training for key departments at Ministry of Planning and Investment and 

for 4 Provincial Departments of Planning and Investment 
Denmark Vietnam Development Cooperation in Environment Programme (DCE): 
 Introductory SEA training for MPI (Oct/Dec 2008) 
 Pilot SEA for SEDP for Quang Nam province being drafted 
 One pilot SEA training for 4 additional Provincial Departments of Planning and 

Investment organized (together with National SEA Training Programme) 
1. World Bank support to Development Studies Institute at MPI: 

 Introductory SEA training for DSI (spring 2008) 
 Pilot SEA for Socio-economic Development Master Plan Red River Delta 

Ministry of 
Agriculture and 
Rural 
Development 
(MARD) 

National SEA Training Programme (SDC, GTZ, Sida): 
 Specific SEA training material for MARD developed and piloted through SEA test 

training  
Danida Integrated Poverty and Social Agriculture and Rural Development (IPSARD) 
Programme: 
 Workplan for 3-year capacity building on SEA in the MARD sector developed in 

consultation with National SEA Training Programme 
 Three SEA training courses specifically addressing agriculture and rural development in 

upland areas implemented together with National SEA Training Programme 
General Dept of 
Tourism  

National SEA Training Programme (SDC, GTZ, Sida): 
 Specific SEA training material for tourism sector developed and piloted through SEA 

test training  
National funding from the General Dept of Tourism: 
 Three additional SEA trainings using the materials developed within National SEA 

Training Programme 
Ministry of 
Industry and Trade 
(MOIT) 

National SEA Training Programme (SDC, GTZ, Sida): 
 Specific SEA training material for industrial planning developed and piloted through 

SEA test training  
Ministry of 
Transport (MOT) 

National SEA Training Programme (SDC, GTZ, Sida): 
 Specific SEA training material for transport planning developed and piloted through 

SEA test training  
Source: MONRE 2008  

6.2 SEA tertiary training  

University level SEA training has been promoted by the Vietnam Environment and Sustainable 
Development Institute (VESDI6) and Center for Environmental Engineering for Towns and Industrial 
Areas (CEETIA7) at the University of Construction. SEA training is being gradually integrated into 
university curricula and the several universities involved in MONRE’s national SEA training program 
have under leadership of Ho Chi Minh City University8 of Technology launched an informal academic 
network on SEA.  

Periodic workshops or conferences organized by MONRE and various donors have also facilitated 
informal networking of SEA practitioners. There have been attempts to further promote professional 
networking in SEA through the Vietnam Association for EIA that operates as part of Vietnam 
Association for Nature Conservation and Environment (VACNE9).  

                                                           
6 Contact: Prof. Le Trinh, vesdec@yahoo.com 
7 Contact: Prof. Viet Anh Nguyen, vietanhctn@gmail.com 
8 Contact: Prof. Trinh Ngoc Dao, trinhngocdao@gmail.com 
9 Contact: Prof. Le Trinh, vesdec@yahoo.com 
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7  Sum mar y  
The knowledge and experience of SEA, at line ministries and especially at provincial level is partly 
developed. A number of capacity projects targeted line ministries were implemented during the 
2006-9 period supported by SEMLA, ADB, GTZ and Danida. That initial wave of support and activity 
waned but now several other capacity building and piloting initiatives are in the pipeline.  

Support in this field including training of trainers and the development of a various SEA training 
manuals will assist the integration and development of SEA in Vietnam. Advanced capacity building is 
limited by a lack of practical SEA experience among participating trainers. Further pilot SEA projects 
with involvement of SEA trainers will become a key factor in strengthening these capacities. Pilot 
projects need to be adapted to local capacities and planning contexts. Continuing international 
capacity building support is needed to increase training coverage at provincial levels and in sectors 
that have not been exposed to pilot SEA activities.  
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Hydropower and biodiversity  

8  Wh at  i s  b i od i v e r s i t y? 10 
Biodiversity is “The variability among living organisms from all sources including, inter alia, terrestrial, 
marine and other aquatic ecosystems and the ecological complexes of which they are part; this 
includes diversity within species, between species and of ecosystems” (Convention on Biological 
Diversity (1992), Art. 2). In other words, it is the variety of life on earth at all levels, from genes to 
populations of the same species; from communities of species sharing the same local habitat to basin 
wide ecosystems.  

The Vietnam Biodiversity Law 2009 defines biodiversity as the abundance of genetic resources, 
species and ecosystems in nature. The Law defines biodiversity conservation as: 

 “the protection of the abundance of natural ecosystems which are important, specific or 
representative; the protection of permanent or seasonal habitats of wild species, environmental 
landscape and the unique beauty of nature; the rearing, planting and care of species on the list of 
endangered precious and rare species prioritized for protection; and the long-term preservation and 
storage of genetic specimens.” 

Box 2 explains some of the different components and levels of biodiversity. At each of these levels, 
an SEA needs to evaluate biodiversity components in terms of: 

1. Composition: what there is and how abundant it is  
2. Structure: how biological units are organised in time and space 
3. Function: the role different biological units play in maintaining natural processes and 

dynamics 

Biodiversity is a key ingredient of ecological, social and economic sustainability because it: 

 Is the basis for evolution and adaptation to a rapidly changing environment; 
 Is a key component of a healthy and stable environment for future generations; 
 Is essential to maintain clean water, fertile soil and clean air and for a wide range of other 

ecosystem services; 
 Is used for economic and local livelihood benefit, for instance to produce crops, medicines, 

building materials, fuel and tools; 
 Has other economic and social values e.g. in leisure and recreation or tourism; 
 Has scientific, educational, aesthetic and spiritual value, and so enriches our quality of life; 
 Increasingly people value the existence of biodiversity and want it conserved. 

                                                           
10

 This chapter is adapted from South West Ecological Surveys, Levett-Therivel  sustainability consultants, 2004, Strategic 
Environmental Assessment and Biodiversity: Guidance for Practitioners - http://www.environment-
agency.gov.uk/static/documents/Research/sea_and_biodiversity_839620.pdf 
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9  Hydr o po we r  a nd  b i od i ve r s i t y  
Producing electricity through hydropower avoids the burning of fossil fuels or creation of toxic waste 
and relies on a fuel source that is naturally regenerated and abundant. For these reasons, 
hydropower has long been considered a renewable form of power and placed in the same category 
as wind and solar power as one of the sustainable or ‘green’ energy sources. In general, at a global 
level, more dams means less thermal power stations, and that in turn means less CO2 and reduced 
climate change, which is better for biodiversity and humanity alike.  

At the local or even national and international level however, inappropriate and excessive damming 
on the same river can negatively impact biodiversity and ecological sustainability. Dams and their 

Box 2 Levels and components of biodiversity 

Ecosystems approach: Biodiversity depends fundamentally on a variety of ecological functions and 
processes. Many of the processes that reduce biodiversity – e.g. loss or isolation of habitats - operate at the 
ecosystem and landscape level. This ecosystem approach recognises that biodiversity depends on healthily 
functioning ecosystems and processes that have to be assessed and managed in an integrated way, not 
constrained by artificial boundaries. The ecosystem approach aims to ensure that human activities and uses 
of biodiversity do not undermine the ecosystem functions and processes that sustain biodiversity in the 
longer term. The Convention on Biological Diversity and the Ramsar Convention advocate an ecosystem 
approach to assessment of impacts on biodiversity. This helps to ensure that the ecosystem processes that 
drive or support biodiversity are understood and that ecosystem health and viability can be maintained for 
the benefit of biodiversity.  
 
Landscape scale: Where developments cross ecosystem boundaries (e.g. between watersheds), or affect 
large areas of land or water, it may be necessary to consider impacts on biodiversity at the landscape scale. 
Landscapes include overlapping or inter-related habitats for many different species. Environmental changes 
can also operate at very big scales (e.g. climate change). 
 
Habitat amount, quality and spatial organisation affect genetic and species diversity. Habitat diversity 
describes the number and variety of habitats available within a landscape. Landscapes with a large number 
and range of habitats usually support higher levels of species diversity than landscapes with a more limited 
range of habitats. The majority of species require a variety of habitats. The loss, fragmentation or decline in 
quality of a single habitat can therefore have a serious impact on the populations of a variety of species, 
even those not obviously associated with it.  

Species populations: Members of species (individuals) exist in populations and these may also be genetically 
distinct and locally adapted. Populations need to be of a certain size to remain stable, and must be 
distributed so they can interact with other populations to maintain genetic diversity. Loss of local 
populations can pose a global threat to a species. 

Species diversity is the variety of species within a community, a habitat or an ecosystem: some habitats are 
inherently species-rich, whilst others (e.g. acid grassland) are relatively species-poor. Which species are 
present is important, not just how many there are. Species-richness may be increased by invasion of alien 
plants or weeds, but these species will not add to the habitat’s biodiversity value, because its characteristic 
assemblage of species will have been altered. 

Genetic diversity: Species share a distinct and recognisable genome, but within species-genetic variation 
may be considerable. Genes are the basic building blocks of biodiversity. Genetic diversity is a measure of 
the variety of genes within a species or a population. Genetic diversity is important because it allows species 
to adapt to changing environmental circumstances: the poorer its genetic base, the more vulnerable a 
species is to extinction. For instance crop monocultures can be wiped out by one pest or pathogen, whereas 
genetically diverse crops may have some resistant individuals. 

Source: Adapted from Levett-Therivel 2004, footnote 10 
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reservoirs have the potential to flood areas of forest and terrestrial habitats. They create new access 
routes into forested areas facilitating increased exploitation and opportunities for settlement and 
new socio-economic incentives to illegally gather natural resources. They lead to significant 
ecological changes within the river and coastal aquatic system so that migration, feeding and 
breeding of some aquatic species is impeded and habitats fundamentally altered. Also, reservoirs in 
tropical environments can result in significant GHG emissions during construction and operation 
which contribute to the long terms climate change effects on biodiversity. Key impacts are explained 
and summarised in Table 4.11 

 
Table 4 Key impacts of Hydropower on Biodiversity 

Contributing Impact Description 

Direct Impacts 
Habitat loss  Terrestrial: Flooding of reservoir site; ancillary infrastructure 

 Aquatic/riparian: Increased water levels and altered flow regimes  
Habitat fragmentation  Terrestrial: Access roads and transmission lines and inundation area 

 Aquatic/riparian: Can be fragmented by on-river dams. 
Direct loss of species  Loss of populations of endemic species when located in the reservoir area; 

 Drowning of wildlife during filling;  
 Small populations become isolated (due to habitat fragmentation or impediments 

to migration) and at risk of expiration or extinction. 
Impediments to 

species migration 
 Terrestrial: Species migrations impeded by the inundation area and access roads or 

power line easements. 
 Aquatic/riparian: Migration impeded by dam construction 

Genetic isolation of 
populations 

 Genetic isolation of ecosystems and populations as a result of habitat 
fragmentation or impediments to migration can threaten viability of species. 

Invasive species 
propagation 

 Terrestrial: Invasive species can be transmitted via access roads, or power 
transmission lines. 

 Aquatic/riparian: Vulnerable to invasive species;  
 Changes to water quality and availability of nutrients can enhance invasive species 

growth. Inter-basin transfers of water can facilitate movements of exotic species. 
Indirect Impacts 

Water quality 
deterioration 

 Aquatic /riparian: Habitats and species are vulnerable to changes in water quality –  
 Changes in temperature of released flows,  
 salinisation caused by reduced freshwater flows or changes to groundwater 

recharge, or the release of nutrients from decomposing vegetation 
Hydrological flow 
regime changes 

 Natural flow regimes being replaced by artificial downstream hydrological 
conditions:  

 Reducing longitudinal and lateral connectivity, increasing homogeneity of habitats 
or facilitating the success of invasive species. 

Changes to sediment 
patterns 

 Dams retain sediment that is vital for mangrove and coastal ecosystems. 
 Irregular releases of large amounts of sediments can cause erosion and result in 

loss of aquatic habitat through channel simplification. 
Changes to flooding 

regimes 
Effects species that rely on some part of the flood cycle for reproduction, seed 
dispersal, availability of food sources etc. 

Changes to natural 
shorelines in riparian 

ecosystems 

 The density of plant species adjacent to new dams and downstream river rebounds 
but eventually degenerates as a result of substrate erosion and lack of species 
pools.  

 Absolute number of species is lower along river because of the narrower, regulated 
shoreline. 

Increased pressure on 
natural resources 

 Temporary impacts due to exploitation of natural resources by construction 
workers;  

                                                           
11

 Full discussion on the biodiversity implications of hydropower and a list of references used in the development of this 
summary table is provided in the companion Volume 1. 
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 Resettlement of communities to make way for hydropower development can result 
in longer term increased pressure on natural resources in newly settled areas;  

 Access roads and transmission line easements can open up undisturbed areas for 
resource exploitation. 

Multiplier 
development 

 A reliable and large supply of water and electricity can lead to increased 
development across numerous sectors including agriculture, industry, or urban 
expansion, with a range of adverse impacts on biodiversity. 

 

At an individual project level, environmental impact assessment is an appropriate tool to apply to 
integrated biodiversity concerns into decision making. However, national or regional hydropower 
plans or consideration of a number of dams in a river basin requires a wider assessment approach 
that looks beyond the impact of each individual dam to assess cumulative and multiplier effects and 
to help design basin or sector wide management strategies.  
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SEA and biodiversity 12  

10  Bas i c  pr i nc i p l e s  an d  a p pr oa c he s  

10.1 SEA principles for safeguarding biodiversity  

SEA’s are intended to help achieve a high level of environmental protection so that the natural 
systems underlying economic and social development are maintained. SEAs are identified in key 
international agreements to which Vietnam is a signatory (notably the Convention on Biodiversity 
and the Ramsar Convention) as an important tool for promoting the conservation and sustainable 
use of biodiversity.  

The Convention on Biological Diversity requires Parties to integrate as far as possible and as 
appropriate the conservation and sustainable use of biological diversity into relevant sectoral or 
cross-sectoral plans and programs. 

In achieving that role in development planning, SEA’s need to promote two key principles: 

The no net biodiversity loss principle which requires the status quo to be maintained in terms of 
quantitative and qualitative aspects of biodiversity (how much is there, what there it, how it is 
structured and distributed). Vietnam has committed to this principle through the international 
agreements it has joined. 

The precautionary principle, implies a presumption in favour of biodiversity protection where the 
knowledge to ensure effective mitigation or compensation for a significant adverse impact is lacking. 
It should also apply in situations where there is sufficient evidence to suggest that adverse impacts 
are possible, but not necessarily proven. 

In applying those principles, SEAs should follow a proactive sequential approach: 

1. Avoiding biodiversity loss or damage 
2. Enhancing biodiversity where possible or securing opportunities for recovery 
3. Compensating for unavoidable loss of biodiversity 
4. Consolidating and generating information on biodiversity. 

As a first step, damage to biodiversity should be avoided. Mitigation is applied only where impacts 
cannot be avoided and there are no alternative solutions. In particular, damage and loss should be 
avoided where biodiversity is particularly high, rare, threatened and difficult to replace or substitute. 
Opportunities to enhance biodiversity should be sought wherever possible. Table 5 summarises 
some mechanisms for promoting the proactive planning approach in SEAs. 

10.2 Basic SEA approaches to safeguarding biodiversity  

SEA can promote protecting and enhancing biodiversity by: 

 Ensuring biodiversity law, policy and action plans are respected by development plans 
 Building biodiversity conservation and enhancement objectives into development plans 

                                                           
12

 This part of the guidance draws on and adapts the Convention on Biodiversity guidelines on the use of SEA (Annex 1) and 
the UK South West Ecological Surveys, Levett-Therivel  sustainability consultants, 2004, Strategic Environmental Assessment 
and Biodiversity: Guidance for Practitioners (footnote 

10
) 
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 Providing an opportunity for stakeholders concerned about biodiversity conservation and 
management to influence plan development 

 Identifying alternatives and strategies which enhance biodiversity 
 Enabling identification and assessment of cumulative threats and impacts 
 Suggesting effective mitigation strategies to ensure no net loss of biodiversity 
 Proposing monitoring and regular reporting during plan implementation to provide 

necessary biodiversity data and to enable remedial measures to be taken 

Table 5 Mechanisms to support a proactive approach in SEAs to protect biodiversity 

SEA objective Possible mechanisms for protecting biodiversity 

1. Protect existing habitats and 
species, particularly those with 
BAPs, mitigate for significant 
adverse impacts 

 Use restrictive conditions to amend plans and working methods or to 
exclude areas important for biodiversity 

 Use conditions or agreements on design, methods, timing/phasing 
 Obtain more extensive information on biodiversity from surveys and 

additional studies. 
2. Enhance existing and currently 
degraded habitats, create new 
habitat 

 Routinely look for opportunities to improve habitats, create habitat, 
introduce species, reduce fragmentation through corridor 
development 

 Introduce appropriate management of existing or new sites. 
3. Compensate for biodiversity 
losses where damage is 
unavoidable 

 Identify appropriate compensation strategies to maintain and enhance 
biodiversity in equivalent areas 

4. Monitor and enforce to assess 
the success of enhancement, 
mitigation and compensation 
measures 

 SEA need to set out monitoring recommendations and requirements 
and define further studies where adequate information is lacking 

 Recommend phasing or timing to ensure mitigation and compensation 
is possible. 

 

10.3 Promoting implementation of biodiversity policy and plans  

Vietnam’s Biodiversity Law (2009) requires the preparation and implementation of a national and 
provincial biodiversity action plans (BAPs). An increasing number of provinces are preparing BAPs. 
Their quality is variable but they provide a foundation of biodiversity policy to guide any 
development proposed in a province or watershed. The national BAP also provides for regional 
biodiversity action plans and some have been prepared covering more than one province and shared 
watersheds. SEAs must take account of all relevant BAPs and biodiversity policies, and review the 
extent to which a target plan is consistent with them. Biodiversity policies and related actions plans 
need to be recognized and respected in the content of development plans, most appropriately at the 
level of plan objective and within the indicators of progress and sustainability. 

10.4 Promoting the role of protected areas  

A first step is for SEA’s to recognise areas of biodiversity importance in the affected geographic 
region. That will include officially established protected areas and importance biodiversity areas 
beyond their boundaries. The Biodiversity Law and Forest Law both have strong provisions for 
safeguarding protected areas, especially their core conservation areas, which need to be respected.  

SEA is an important tool for ensuring that the requirements relating to protected areas of different 
categories are met, whether established under the Forestry Law as Special Use Forest, under the 
Fisheries Law as marine protected areas, or under various international agreements such as Ramsar 
sites, World Heritage areas or biosphere reserves. The main categories defined under the Forest and 
Biodiversity laws are: 

1. National parks 
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2. Nature reserves 
3. Species/habitat conservation areas 
4. Landscape conservation areas 

Proposed developments that are likely to damage or reduce the integrity of protected areas and the 
viability of their habitats and species populations should be avoided. Alternative development 
options and strategies need to be defined which do not negatively impact on protected biodiversity. 
In such cases, it may become necessary for SEAs to ‘stand in the shoes’ of development planners and 
to propose appropriate non intrusive options which would satisfy a plan’s objectives.  

 In cases where scenarios or options for development would have unavoidable impact on biodiversity 
within protected areas, an SEA’s mitigation proposals must ensure that the integrity of the area is 
effectively maintained or restored. If certain development scenarios would lead to permanent losses, 
then the SEA is bound to highlight that conclusion and its implications, and propose feasible 
compensation strategies including establishment, expansion or restoration of protected areas 
elsewhere with commensurate habitat and species assemblages. 

10.5 Promoting biodiversity conservation outside protected areas  

SEAs should also be used to address the requirements of protected species and their habitats outside 
protected areas. For example, the Vietnam Biodiversity Law provides for the conservation of 
biodiversity corridors, which it defines as an area connecting natural ecological regions in which 
organisms living in these regions can interact. Special regulations relate to the protection of rare and 
endangered species. National and provincial BAPs reinforce and detail actions for conserving species 
and their habitats outside protected areas through ecosystem and landscape approaches. SEA should 
identify and recognise biodiversity corridors and other sensitive areas which make a significant 
contribution to the habitat requirements of protected species, or which link such habitats.  

SEAs need to take a landscape approach to promoting biodiversity conservation within and outside 
protected areas. It may be necessary for an SEA to commission special additional studies to more 
fully understand and document biodiversity values in the affected geographic area(s). Additional 
study budgets should be provided to all SEAs to fill critical information gaps of this kind. In such 
situations, SEAs will need to take on the functions of biodiversity conservation planners! 

SEAs should seek to identify areas with high biodiversity across development landscapes including 
those that: 

 Act as a corridor or ‘stepping stone’ 
 Act as a buffer or play an important part in maintaining environmental quality or critical 

ecosystem processes 
 Have important seasonal uses or are critical for migration 
 Support habitats, species populations, ecosystems that are vulnerable, threatened 

throughout their range and slow to recover 
 Support particularly large or continuous areas of semi-natural habitat 
 Support semi-natural habitats that take a long time to develop characteristic biodiversity, 

e.g. ancient semi-natural woodlands 
 Support biodiversity for which mitigation is difficult or its effectiveness unproven 
 Are currently poor in biodiversity but have potential to help achieve BAP targets 

SEAs must ensure that these wider biodiversity values are recognised and taken into account in 
development plans. 
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Integrating biodiversity at each stage 
of the SEA process 

11  St age s  i n  t he  S EA  pr o ce s s  

11.1 Rapid and more substantial SEAs  

The conditions for triggering an SEA in Vietnam are spelt out under the Law on Environmental 
Protection (LEP). The conduct of an SEA is mandatory for a wide variety of development plans. SEAs 
are intended to follow a short rapid assessment approach so that their findings and 
recommendations remain fresh and relevant to decision-making and have influence on the target 
development plans. They need to rely on the information and analysis to hand and rely on expert 
judgment. 

To be useful in Vietnam, many SEAs need to become more substantial exercises due to the many 
gaps in information underlying the plan, and the lack of a comprehensive spatial/land use planning 
framework within which the plan is operating. In other words the information needed to make 
responsible and ‘informed’ decisions on the plan is not available and understanding of the affected 
geographic area in terms of assets, zones and required safeguards to maintain its values are 
inadequate. In those circumstances, SEAs become an essential complementary planning tool to flesh 
out and guide the development plan. SEA is not just a tool to check if a plan has adhered to sound 
principles of ecological sustainability. In those circumstances, SEAs need to generate information, fill 
information gaps and conduct the analysis and modeling that is normally associated with plan 
development.  

For example, Vietnam actively participated in the SEA commissioned by the Mekong River 
Commission into the 12 hydropower project proposals for the mainstream Mekong River stretching 
from China to the Delta in Vietnam. Planning for mainstream hydropower development was moving 
forward on a project by project basis under an overarching policy for hydropower development and 
cross-border power trade, and bilateral MOUs for power exchange, without a framework of national 
plans integrating these mainstream dams for sustainable use of the Mekong River in any of the four 
LMB countries, or an agreed regional plan for the sustainable use of the Mekong River. This planning 
was moving forward within the confines of one sector, the power sector, in each country with limited 
involvement of other users of the Mekong River, development sectors or communities, and with the 
most rudimentary information and analysis of its biodiversity effects. 

The broad aims of that SEA were: 

 To improve the sustainability of development decisions, including to help avoid or minimise 
their negative economic, social and environmental effects and improve benefits 

 To ensure that leaders are well informed about the positive and negative effects of strategic 
options – i.e. that they are aware of the consequences and risks of their decisions before 
they make them  

In this case, much of the information required for responsible decision making was absent. Despite 
the SEA conducting a number of additional studies, a recommendation was made to postpone the 
decisions on proposed development until more work was done to fill the gaps. Vietnam adopted 
those recommendations and in late 2011 launched a much more substantial SEA study to focus only 
on the effects of upstream existing and planned development on the delta. The study will run for 18 
month at a cost of US$2.5 million of government funds.  
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By far the majority of SEAs can and should be rapid assessments, however in the case of biodiversity, 
often more substantial assessments are required as so little is known about its occurrence, its 
importance as a foundation for development, and about its response to economic policies and plans. 

11.2 SEA stages 

An SEA process follows four basic steps (Figure 2). At each step there are important opportunities for 
considering biodiversity.  

Scoping: The first step is to settle on the boundaries, coverage or scope of the assessment. Scoping 
provides an early opportunity to consult relevant stakeholders concerning the key issues of focus, 
the assessment methods, phases and outputs, the required data, its sources and level of detail, and 
any requirement for additional studies if the data is not available. The scoping phase also defines 
who should be consulted, how and when. Often the scoping process needs to continue as the SEA 
progresses and more information comes to hand. 

Baseline assessment: The second step is what is referred to as the baseline assessment. This step 
involves gathering information on the most important development and environmental concerns and 
analysing their past trends and current status.  

Impact assessment: The main purpose of the SEA is addressed in the third step. At this stage the 
risks and opportunities from the proposed mainstream projects for the strategic development 
concerns are assessed.  

Avoidance and mitigation: The fourth step involves defining measures to enhance the benefits and 
to avoid or mitigate the negative effects of the proposed plan and its projects. 

Figure 2: The main stages in an SEA and examples of reporting and consultative approaches 

  

Figure 2 sets out a progressive reporting process so that government agencies and other 
stakeholders have an opportunity to shape and review the SEA at each stage. An example of the four 
step approach is the MRC SEA of Mekong mainstream hydropower development (Figure 3). 
Additional studies played an important role in filling information gaps. An important gap in 
information related to aquatic biodiversity but time did not permit an adequate additional study on 
biodiversity. 
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Figure 3 provides another perspective on the four stage process following in the MRC SEA showing 
the importance of the scoping phase in setting the agenda for the SEA – in this case, in the absence 
of a comprehensive development plan.  

Figure 3 The MRC SEA of Mekong mainstream hydropower - the four steps of the SEA process 

 

12  T he  s co p i ng  p h as e  

12.1 The MRC SEA –  an example of the scoping phase  

In the MRC SEA of mainstream hydropower, the aim of the SEA scoping phase consultations was to 
facilitate the engagement of a wide range of stakeholders in shaping the coverage and approach to 
the SEA. Specifically, the objectives of the scoping phase were to: 

1. Scope: Define the scope of the SEA and key strategic issues for development of the mainstream 
Mekong River Methods: Review and finalise the methods and phasing for the assessment 

2. Additional studies: Identify and design additional studies required as part of the SEA 
3. Define the mainstream projects and scenarios: Prepare detailed profiles of the 12 mainstream 

projects, and define the scenarios for assessment 
4. Communications: Develop a communications and consultation plan for the SEA which all 

stakeholders will respect as balanced and appropriate way to engage them in the process 
5. Working links with MRCS: Establish collaborative Define collaborative relationships between SEA 

activities and other MRC initiatives and programs and embed the SEA into the MRC operational 
and institutional structures and processes 

 
1. SCOPING 

(i) Identification of key issues for development of the mainstream Mekong 
River   

(ii) Scoping of key issues to define the main strategic concerns to be 
addressed by the SEA 

(iii) Defining the sustainability objectives for those strategic concerns  
 

2. BASELINE ASSESSMENT  

(i) Gathering of  the “evidence base” in each country and at regional 
level 

(ii) Analysis of past trends and current situation in the strategic 
development concerns  

 

 

3. OPPORTUNITIES AND RISKS ASSESSMENT 
(i) Reviewing and selecting the BDP scenarios  
(ii) Defining future trends in the strategic development concerns 

under selected scenarios:  
a. Without hydropower development  
b. With hydropower development  

(iii) Assessing the combined/cumulative effects of future trends 
across all strategic development concerns under each scenario 

(iv) Valuation of risks and opportunities  

  

 

4. AVOIDANCE, ENHANCEMENT & MITIGATION 

(i) Defining measures to avoid the unwanted effects of the 11 
projects  

(ii) Proposing options to emphasise and enhance the benefits  
(iii) Identifying mitigation measures which will minimize the negative 

effects   

 

ADDITIONAL STUDIES 

A. The Impacts of the 

mainstream Hydropower 

projects in Yunnan Province, 

especially downstream 

effects 

B. Economic and Energy 

Analysis of the distribution 

of Hydropower 

costs/benefits and services 

C. River Hydrology & 

sedimentation and the 

impacts of changes to the 

flow regime on key 

morphological features 

(deep pools, littoral zone 

etc) 
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6. Baseline assessment design: Identify data sources and define operational plans for the baseline 
assessment and information gathering in each country 

7. Consultations: conduct extensive consultations within LMB countries with government line 
agencies, NGOs and civil society and with developers 

The SEA relied on consultation and expert opinion to focus efforts on the most important and 
strategic issues of concern to the development and management of the mainstream Mekong River.  

Figure 4 The MRC SEA and the importance of scoping and trend analysis in the SEA process 

 

12.2 Scoping checklist for  biodiversity 13 

Key questions that assist in scoping for biodiversity set the framework for the following stages of 
baseline assessment, impact assessment and avoidance/mitigation. They need to be discussed with 
relevant consultation bodies and stakeholders early in the plan-making and SEA process. 

Geographic area: An initial issue is defining the geographic area for the SEA. Addressing impacts on 
biodiversity may need to go beyond the boundaries of the area to which the plan applies. For 
example an SEA of a hydropower plan for a river basin may need to take account of habitat use by 
birds and migratory species in a neighbouring catchment and the role of both catchments in fulfilling 
overall habitat requirements. The larger the area covered by the proposed plan the more likely it is 
that it will be necessary to consider biodiversity impacts at wider landscape scales. International and 
regional-level plans such as hydropower development on the mainstream Mekong could affect 

                                                           
13

 This section adapts and draws from  the UK South West Ecological Surveys, Levett-Therivel sustainability consultants, 
2004, Strategic Environmental Assessment and Biodiversity: Guidance for Practitioners (footnote 
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considerable geographic areas, making it essential to consider wider spatial implications and 
potential trans-boundary effects.  

Relationship to government biodiversity policies: The SEA needs to link the plan to the government 
framework of environmental and biodiversity policies and commitments. Key question are:  

 What are relevant environmental / biodiversity policies and objectives? 
 Is the development plan consistent with those policy requirements? 
 Have links to all relevant environmental objectives been considered? 
 Are there any significant conflicts which need to be addressed? 

The level of biodiversity analysis: Questions linked to the level of analysis include: 

 Are there any designated sites or protected species within the plan-area?  
 Considering biodiversity components at different levels - Which levels are represented in the 

plan in question? Are there possible impacts at these levels? Which level(s) can be studied most 
effectively? 

bioregion habitat population 

landscape community individual 

ecosystem species gene 

Table 6 provides guidance on how to determine which level(s) of biodiversity a particular SEA should 
address. Analysis of genetic level impacts is unlikely to be possible for the purposes of a SEA. It is 
important however, to review risks and identify circumstances in which significant impacts could 
occur at this level. Mitigation recommendations may also have genetic level impacts, for instance, 
landscaping and habitat restoration proposals might require species for which there are no local 
stocks. The provenance of species will be appropriate to discuss at the SEA level. 

In the MRC SEA of hydropower on the Mekong mainstream the natural systems analysis was 
facilitated by dividing the river basin and the river channel into zones: 

 Regional: upper and lower segments of the river but focuses on transboundary concerns and 
the socio-economic and natural system linkages between the LMB countries.  

 National: The LMB countries – Cambodia, Lao PDR, Thailand and Vietnam – and the effects 
of mainstream projects on each of their distinctive economies, and social and natural 
systems. The 12 proposed projects are assessed against national interests and development 
priorities of the four LMB countries. 

 Hydro-ecological zones assessing the projects within 6 hydro-ecological zones. The zones 
have distinctive bio-physical characteristics.  

The hydro-ecological zones in particular facilitated the analysis of biodiversity through all stages of 
the SEA (Figure 5). 

Biodiversity composition, structure and function: The following questions determine the scope of 
the SEA in relation to biodiversity composition, structure and function: 

Composition 

1. What are the main components of biodiversity in the area affected by the plan? 
2. What is the distribution pattern and richness/abundance of biodiversity? 
3. How does biodiversity composition in the SEA geographic area compare with that outside the 

area (are there biodiversity components that are particularly unique, e.g. locally adapted 
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populations? Are there components that are poorly conserved or represented elsewhere, or are 
they relatively ubiquitous?)? 

4. Are there any flagship (popular, charismatic) biodiversity components in the area? 
5. Which biodiversity components are particularly vulnerable or sensitive to proposed plan 

activities? 
6. What are the trends in composition (e.g. is biodiversity organization and composition stable or 

subject to rapid change, e.g. long term declines in species or habitat diversity)? 

Structure 

1. Structural relationships include connectivity, patchiness, fragmentation, vertical habitat 
differentiation, distribution of key physical features, availability of niches, seasonal availability of 
habitat, and water availability. 

2. How are biodiversity components organised in time and space (location, distribution, variation)? 
3. What are the requirements or ‘drivers’ for high or characteristic biodiversity to be maintained 

(e.g. environmental gradients)? 

Function 

1. Consider how current levels and types of biodiversity are being maintained. Take an ecosystem 
perspective to identify important functional relationships, e.g. dependence of wetlands on 
hydrological processes; threat to semi-natural grassland communities from nutrient enrichment; 
relationship between aquatic invertebrates and water quality. 

2. What role do biodiversity components play in maintaining processes and dynamics, or supporting 
other biodiversity components (e.g. role of vegetative cover in retarding surface water run-off, 
habitat in providing a refuge for certain species)? 

3. What processes maintain boundaries and structure (competition, herbivory, predation, 
dispersal)? 

4. Are any threatened components present? What is their functional role? What are their 
requirements? 

5. What are the demographic processes determining the status of species populations (e.g. do 
populations rely on recruitment of new individuals from elsewhere, requiring the maintenance of 
mobility through the landscape)? 
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Figure 5 The six hydro-ecological zones defined for the MRC SEA natural systems analysis 
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Table 6 What level(s) of biodiversity should the SEA address? 

Level Reason for inclusion in the SEA Typical impacts, activities or circumstances for which assessment at this level 
might be appropriate 

Bioregion  The plan may have implications for biodiversity within a whole 
bio-region, e.g. all habitats and species in the Central 
Annamites 

 Disproportionate effects on one bioregion due to its restricted nature. e.g. plans involving increased 
access to remote mountainous regions with increasing levels of disturbance, or significant 
cumulative impacts on a species or habitat restricted to one bioregion, from a range of similar 
developments (e.g. many hydropower projects throughout the bioregion) 

Landscape  The plan will have wide-spread implications, affecting relatively 
large areas or the distribution and spatial organisation of 
habitats 

 Assessment at the landscape scale is the only way to identify 
and address cumulative threats and impacts on biodiversity 

 Barrier effects, restricting species-mobility 
 Habitat fragmentation or isolation 
 Land use changes 
 Widespread disturbance 
 Dispersed activity and/or development 
 Opportunities to enhance connectivity of habitat 
 Opportunities to buffer or consolidate areas of high biodiversity value 

Ecosystem  The plan may affect environmental quality with possible effects 
outside the immediate area of influence 

 Assessment at the ecosystem level is important where changes 
in environmental quality at one location could have 
implications for habitats, communities and species at other 
locations 

 Pollution of soil, air or water 
 Hydrological changes 
 Impacts on air or water 
 Impacts on species that perform critical roles in an ecosystem (e.g. a top predator) 
 Disruption to the structure and/or function of physical, chemical and/or ecological systems and 

processes 
 Particularly appropriate for Catchment Flood Management Plans  

Habitat  The plan will alter the amount, quality or distribution of habitat 
for species 

 Assessment at this level is essential for priority BAP habitats 

 Any impacts on the amount, quality or distribution of semi-natural habitat: land-take for 
development, disturbance, pollution, fragmentation and barrier effects 

Community  The plan may change the characteristic composition of 
communities. Although usually driven by impacts on individual 
species, impacts on communities may give early-warning of 
impacts at the species level. 

 Also some communities are of acknowledged conservation 
value in their own right 

 Areas where important communities occur should be identified as ‘constraints’ or identified as 
important for biodiversity. 

 Plant and invertebrate communities are often under-recorded and under-protected. 
 Ecosystem changes often influence community-composition. 

Species  Assessment at the species level is essential for key BAP species. 
 The SEA should also consider potential impacts on species that 

are known to be declining and generally threatened within the 
area of influence of the plan 

 Species can be useful as indicators and as a basis for 
monitoring, one being used to infer possible responses of 
others 

 Impacts at the species-level may be caused by: 

 Habitat loss or any change in the quality or distribution of habitat 

 Disturbance 

 Pollution 

 Land use and management changes 

 Changes in spatial arrangement of habitat within the landscape 
 SEA for key species should address any possible impacts on their conservation status and 

distribution. These might include species of high conservation value (including target BAP species) 
and species useful as indicators 
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Population  The plan may affect locally adapted populations 
 Local changes in populations may have implications at the 

species-level 

 A variety of cumulative impacts 
 Any isolated population of a rare or declining species should be assessed in terms of population 

status and dynamics 

Individual  Assess at this level if individuals of rare or protected species 
may be affected, or if the individual’s taxonomic identity is 
unclear (e.g. it is not clear exactly what species it is) 

 Localised impacts on habitat, e.g. for breeding: isolated roosts or nesting sites 

Gene  Assess implications at the genetic level in any case where 
uniquely adapted genetic resources may be affected, including 
rare and declining species (typically Vietnam Red Data Book 
species) 

 Location-specific impacts on threatened genetic resources 
 Climate change causing suitability of habitat to decline for populations that are already isolated 
 Isolated populations of rare and declining species 
 Locally adapted populations 

Source: Adapted from Levett-Therivel 2004, footnote 10 
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Box 3 Examples of Information Sources for Hydropower 
Project Data 

Electricity of Vietnam (EVN) (Hanoi) for six of eight 
Power Management Units, comprising Hoa Binh, Tri An, 
and Yali Hydropower Plants; Thac Mo and Da Nhim-
Ham Thuan-Da Mi Hydropower Companies; Thac Ba and 
Vinh Son-Song Hinh Hydropower Shareholding 
Companies; and Electricity Company 3. Information was 
not available from Power Management Unit 1 or Son La 
Power Management Unit. 

Asia Regional Biodiversity Conservation Program 
data based on a map from Dak Nong DoNRE, a map of 
Dong Nai 3 and 4 reservoirs from Lam Dong FPD, and a 
map of dam locations in the Dong Nai River Basin from 
WWF. All of which were amended and improved during 
a participatory workshop for the Dong Nai River Basin in 
July 2006, where representatives from provincial 
DoNREs, DARDs and FPDs, Forest Management Unit 
managers and scientists mapped dams known to be 
operating, under construction, or planned. 

Quang Nam DARD maps, which were digitized as 
part of a provincial conservation planning process 
involving all development sectors and supported by the 
WWF Greater Mekong Program. 

13  Bas e l i ne  as s e s s me nt  
The aim of the baseline assessment is to establish a clear picture of: 

1. What biodiversity is present and how it is organised in time and space 
2. How it works (key functional relationships and interdependencies) 
3. Why it is important (including designated and protected status but also wider importance) 
4. What condition it is in and how it would develop in the absence of the plan 

13.1 Data gathering  

1. Technical data on hydropower projects: including data on current status; capacity; location; 
dam height and width; maximum flooding height; inundation zone; discharge at dam site; mode 
of operation; route of access roads; site of construction camp(s); source(s) of bulk construction 
materials; number of people to be resettled; and planned resettlement areas 

2. Data on physical environment: including data on topography, soil type and erosion hazard, land 
use, water quality, hydrology and drainage, and climate 

3. Data on terrestrial and freshwater biodiversity: including data on protected areas, key 
biodiversity areas, endangered species, important movement corridors 

The use of GIS is an important analytical tool SEA methodology. Wherever possible, datasets should 
be obtained in a format that allows their subsequent transformation into GIS layers.  

A key lesson learnt from the two SEAs carried out for Vietnam Power Development Plan (PDPVI) was 
that while data on hydropower project location and scale is essential for the SEA process, such data 
is often very difficult to obtain. Often projects in national or provincial hydropower plans are 
identified only by a name, a generation 
output and a vague idea of the location. It is 
essential that significant effort be made in 
this step of the SEA to obtain the most 
detailed and up to date information 
available. Intensive consultation with 
government authorities and consultant 
teams involved in preparation of 
hydropower planning documents is needed 
to gather the required information. Box 3 
provides examples of the wide range of data 
sources that were gathered for the two SEAs 
for PDPVI.  

Reliable data on physical environment and 
biodiversity can be equally challenging to 
obtain. The lack of such data, particularly in 
relation to freshwater biodiversity values, 
was another key lesson from the SEAs of the 
PDPVI. Published data sources cannot be the 
sole source of information accessed. 

 Consultation with a wide range of 
Governmental and other stakeholders is 
needed to maximize the data available for 
the analysis. Box 5 provides examples of 
datasets that were generated for the SEA of the PDP VI.  
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The principle that should be applied in the assessment of data quality is that it is better to use a small 
dataset of high quality (and document the gaps in the available data in the SEA process) than a larger 
dataset of questionable quality. In the SEA of PDP VI only two river basins were considered to have 

sufficient data of reasonable accuracy. The remaining river basins were subject to a less detailed, qualitative 
type assessment. 

 

 

13.2 Assessment of data quality 

Given the wide range of sources of data that need to be consulted, and the variability in the quality 
of the data that is available, this step is essential to ensuring robust SEA outcomes.  

During this step, attention should be focused on the reliability of technical data related to 
hydropower projects. This evaluation will influence the choice of methodology used in subsequent 
phases of the SEA.  

Two measures of data reliability can be used in this step, sufficiency of data and accuracy of data. 
They key piece of data that is required for the SEA methodology is the location of the hydropower 
project. An evaluation needs therefore to be made of the sufficiency and accuracy of location data 
for hydropower projects contained in the hydropower plan or strategy under consideration.  

Box 5 Examples of Environmental and Biodiversity Datasets Generated for the PDPVI SEA 

Topography - generated from a Digital Elevation Model (DEM) produced by the NASA Shuttle Radar 
Topography Mission and distributed through the US Geological Survey. This model has a resolution of 90 m. 
Small voids (which existed predominantly in mountainous regions) were filled using a minimum filter, 
creating a seamless DEM for the whole of Vietnam. 

Terrestrial natural habitats - based on a 2002 land cover map for Vietnam prepared by FIPI and using a 
methodology from Wege et al. (1999) with modified thresholds (identified at a SEA scoping workshop of key 
stakeholders). FIPI land cover classifications considered natural were separated by eco region and altitudinal 
band width (<300, 300-800, 800-1,200, and >1,200 m) giving 638 classes of ‘natural habitats’ in Vietnam 

Intrinsic Biodiversity Values – based on a series of “critical natural habitat” areas that were prepared by 
overlaying a map of existing and officially proposed protected areas (based on the data included within the 
Sourcebook of Existing and Proposed Protected Areas in Vietnam) with a map of Key Biodiversity Areas81 
(based on the data included in the Ecosystem Profile for the Indochina Region82) and a map of nationally 
important wetlands. 

Socio-economic Biodiversity Values – no quantitative data was available on socio-economic biodiversity 
values, proxy data in the form of population size and distribution was sourced from national and provincial 
statistical data. 

Box 4 Guidance on Data Sources for Physical Environment and Biodiversity Data 

 National or provincial statistical departments  
 Birdlife International Protected Areas Sourcebook 
 World Bank Environment Monitor series 
 National or provincial State of the Environment Reports 
 Vietnam Water Resources Atlas 
 GBIF (Global Biodiversity Information Facility) datasets 
 Geocommons datasets 
 IUCN Red List database 
 Project documents or databases 
 Protected area management plans and site inventories 
 Consultations with national and local authorities (MONRE, MARD, Ministry of Fisheries and their related 

Institutes) 
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For study areas with ‘sufficient’ and ‘reasonably accurate’ location data, it will be possible to use a 
more detailed SEA methodology. For study areas data are too sparse, or of limited accuracy, a 
qualitative SEA methodology to assess risk should be employed. These two methods are described 
below. 

13.3 Baseline trend analysis –  the example of the MRC SEA of hydropower  

During the MRC SEA scoping phase, the four governments of the Lower Mekong Basin defined and 
set priorities for the development issues and policies for the Mekong River which might be affected 
by the mainstream hydropower proposals and need to be considered in the assessment. Those 
strategic priorities were consolidated into eight themes and linked key issues that serve as the 
substantive backbone and analytical framework for the baseline assessment and other SEA stages 
(Table 7).  

A scoping paper was prepared for each of the eight strategic themes outlining the objectives, 
methodology and detailed coverage of the SEA. The SEA baseline assessment phase took the analysis 
of each theme a step further. It identified and analysed the main trends associated with the themes 
in the past, and then projected the trends forward into a future without mainstream dams. Four of 
the key issues related to terrestrial and aquatic biodiversity, with another one concerned with 
fisheries also covering biodiversity issues. 

The SEA worked with a projected baseline to 2030 and beyond for some aspects of climate change. It 
drew from the MRC Basin Development Plan to identify a number of development scenarios without 
mainstream dams and assessed the effects of those scenarios on the trends. The SEA projected 
baseline also assumed major development of the irrigation sector. 

Table 7 Consolidated key strategic themes and issues defining the scope of the SEA 

Theme Key issues 
1. Economics  The broad national and regional economic implications of large scale natural 

resource based development in the LMB countries 
 The economic costs and benefits of sectoral development in the LMB countries 
 The distribution of economic benefits between different areas, groups and sectors 

2. Energy  Electricity demand growth 
 Buyer and seller motivations for cross-border power trade  
 Energy resource base 
 Alternative demand-side and supply-side options 

3. Hydrology & 
Sediment 

 Changes to the hydrological processes of the Mekong River 
 Fate and transport of sediment through the Mekong River  
 Changes to water quality 

4. Terrestrial 
Systems 
(including 
Agriculture) 

 Habitat loss and degradation, forest cover and protected areas 
 Changes to patterns of agriculture 
 Value of paddy agriculture in each zone  
 Changes to agricultural and land use patterns along the mainstream, especially river 

bank gardens 
5. Aquatic 

Systems 
 Productivity of aquatic habitats in the Mekong 
 Biodiversity of aquatic habitats in the Mekong 
 The capacity of the Mekong’s ecosystem regulating services – purification and water 

quality 
 Value of Mekong River’s cultural ecosystem services – inspiration, recreation and 

tourism 
6. Fisheries  The importance of fisheries to local livelihoods and national/provincial economies 

 Changes to the unique features of the Mekong River fisheries 
7. Social 

Systems 
 Poverty, Ethnic Groups and Natural Resource Based Livelihoods 
 Health and Nutrition  
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Box 6 Capture fisheries example 

According to respective national statistics, the inland 
fishery sector in the four countries of the Lower Mekong 
produces around 755,000 tonnes each year. By 
comparison, the total production of inland capture 
fisheries worldwide amounted to 10.1 million tonnes in 
2006 (FAO 2009); thus according to national statistics, the 
Mekong fisheries produce 7.1% of the world’s freshwater 
fisheries. There is no evidence from national statistics that 
the yield from capture fisheries is declining. However, 
recent reviews emphasize the fact that capture fisheries 
yields are becoming static and that little or no growth is to 
be expected from that sector in the years to come (Lymer 
et al. in press; Kirby et al. 2008). In Cambodia the only long 
term database of field-based catch records, from the dai 
fishery in Cambodia, indicates no upward or downward 
trend in yields between 1995-96 and 2007-08 (Halls et al., 
2008). Baran and Myschowoda (2008) examined long-term 
trends in catches in the Tonle Sap area and concluded that 
over the last 60 years there has been a decline in the catch 
per fisherman because the fish biomass, although it 
increased substantially over time, did not increase as fast 
as the human population.  

 Resettlement and Human Trafficking 
8. Climate 

Change 
 Changes are foreseen in climate and hydrological variability and extremes 
 Implications of those changes for natural and social systems in the basin? 
 Implications of those changes for development sectors in the basin including 

hydropower (for example, in terms of energy generation, operations, GHG emissions 
and carbon financing) 

 

Accurate trend analysis is one of the most important aspects of any SEA. It can be defined as an 
interpretation of changes in the key strategic environmental, social and economic issues over time. 
Trend analysis focuses on the key issues of concern addressed by the SEA. It helps to trace any 
trends or patterns in time periods covered by the SEA – i.e. in the MRC SEA, ten years in the past and 
future trends to 2025 (when all proposed mainstream projects might be operational) and 2040 (to 
accommodate climate change). In the MRC SEA, trends were described mainly through: 

 Qualitative story-lines describing the main drivers, geographic dimensions and key concerns 
 Quantitative analysis when data available 
 Maps showing spatial dimensions of key environmental, social and economic issues 
 Simple graphs that used available data to illustrate changes in key issues and/or drivers over 

time. In some cases complex graphs that provide comprehensive overview of correlation 
between evolution of drivers overtime and the corresponding (sometime delayed) changes 
in the issues addressed by the analysis 

Trend analysis plays a key role in the analysis of the past trends and current situation. Also, it is 
important for predicting future impacts without the proposed development plan (e.g. the 12 
mainstream hydropower projects) since some trends can be safely extrapolated once the 
information about their future drivers has been obtained. Lastly, trend analysis plays a very 
important role in the assessment of opportunities and risks of the proposed hydropower 
developments – by analysing their effects on the trends in the key strategic themes of concern to 
development along the mainstream Mekong River. 

Trend analysis often faces many 
challenges and limitations. In this regard, 
it is important to be aware that: 

 There are often situations where 
it is not possible to obtain 
relevant or sufficient data (in 
such situations if the trend still 
needs to be outlined in 
quantitative terms, it becomes 
important to use appropriate 
proxy indicators) 

 Trend analysis plays an 
important role only in medium-
term forecasts (a precise analysis 
of long-term trends can obtained 
only through modelling which 
has the capacity to consider 
counter-trends or breaking 
points) 
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This MRC SEA drew from the MRC hydrological and climate change modelling for the ‘with’ and 
'without' the mainstream projects scenarios to bring greater precision to some of the trend analysis. 

Trend analysis relies on building a good understanding of past trends and the current situation, 
together with expert judgment to project trends into the future according to specified scenarios. 
Trend analysis can consider uncertainties and cope with data gaps.  

In summary, in this SEA trend analysis: 

1. Identifies and interprets changes in the key environmental, social and economic issues over time  
2. Traces key trends or patterns in the study area over the past 10 years, and with an outlook of up 

to 2025 (i.e. 15 years ahead) and 2040 (i.e. 30 years ahead to assess the added effects of climate 
change). 

The trend analysis approach is summarised in Figure 6. The trends analysis uses numbers when 
available, for example, on capture fisheries (Box 6), otherwise expert judgment interprets trends and 
drivers.  

Figure 6 Overview of trend analysis approach in the SEA 

 

 

 

1. Themes and issues – 
focus of the SEA 

2. Past and future trends in key issues 
without the HP plan 

3. Future trends in the 
key issues with the HP 
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5. 
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and 
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implemented  

Direct effects of various 
components of the HP 
plan on the expected 
future trends (i.e. 
building on the analysis 
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concerns 
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strategic concerns: integrity of ecosystems, economic benefits, social 
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industry, tourism, etc. 
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groups and their livelihoods, 
health, etc.  
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Clear qualitative explanation 
of the trends and 
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13.4 The baseline assessment biodiversity checklist  

SEA reports must describe the relevant aspects of the current state of the environment in the 
geographic area under study and how these would be expected to change in the absence of the 
proposed plan. In other words, baseline conditions are those that would be expected under the ‘no 
action' or 'minimum action' alternative. Biodiversity in areas likely to be significantly affected must 
be described in sufficient detail for impacts to be identified and evaluated.  

The baseline assessment should focus on the components of biodiversity defined in the scoping 
phase and conduct the following activities: 

1. Consult widely to obtain existing information. Baseline description will normally be carried out 
primarily using existing data and information, though some additional studies may be required 
to predict how biodiversity might be expected to develop and change, for example under 
climate change 

2. Clarify the locations of designated and other important sites for biodiversity and summarise 
reasons for designation 

3. Produce land-use and habitat distribution maps for the study area 
4. Review plan-related activities and identify areas and biodiversity resources likely to be affected. 

The baseline should inventory known threats and pressures on important components of 
biodiversity within the study area, including, for example: 

 Land-take 
 Invasion of non-native or overly dominant species 
 Pollution (direct and diffuse) 
 Lack of management or changes in traditional use 
 Habitat isolation and fragmentation 
 Disturbance 
 Climate change 

5. Carry out field surveys or inventories (as feasible) for areas where biodiversity interest is high 
and activities are expected to occur 

6. Confirm key biodiversity values and considerations, including the critical ecosystem functions 
and processes on which biodiversity depends, with stakeholders 

7. Identify key problems for biodiversity, these include: 
 Negative trends in biodiversity over time 
 Aspects of biodiversity that are worse than, or likely to become worse than, 

relevant standards, thresholds and targets 
 Issues where there are not enough data to be able to judge the likely significance 

of future impacts 

14  I mpa ct  as s e s s me nt  

14.1 Key biodiversity questions for the impact assessment phase  

The key questions relating to biodiversity for the SEA impact assessment phase are: 

1. What are impacts on biodiversity associated with this plan and alternatives? 
2. Are the impacts significant? 
3. Are cumulative impacts on biodiversity expected from the plan jointly with other activities 

(historic, current or planned)? 
4. What are the relative risks and opportunities for biodiversity associated with available 

alternatives? 
5. What is the preferred alternative which avoids and minimizes impacts on biodiversity? 
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The scoping stage identified key issues associated with the plan that might give rise to significant 
environmental effects. These must be reviewed in relation to the biodiversity interest of the study 
area as a whole and those areas where critical activities are concentrated. SEA should identify: . 

i. The plan's impacts on all relevant levels of biodiversity (from the bio-regional to the gene 
level) 

ii. The environmental conditions required to conserve or promote biodiversity 
iii. The availability of restoration techniques 

14.2 Cumulative and synergistic effects of future trends  

When assessing the strategic implications of many proposed developments on the one natural 
system, the effects of various layers developments on the future trends become especially 
important. 

Cumulative effects of many projects: Cumulative effects are combined effects of multiple proposals 
on one specific theme or issue. Cumulative effects may occur if: 

i. Repeated similar actions affect the same biodiversity resource (e.g. noise disturbances) 
ii. Numerous different actions affect the same biodiversity resource within a certain area or 

timeframe (e.g. within a development zone) 
iii. Actions take place that can reasonably be expected to lead directly to other, related actions 

Cumulative effects can be analysed through GIS, matrices, expert judgment and modelling. Initial 
assessment of effects of the proposed projects on the key trends can be outlined through 
description of: 

 Character and duration of the effect 
 The geographic scale of the effect 
 The reversibility of the effect  
 Probability of the effect and key uncertainties (and identification of detailed studies needed 

to more precisely analyse the effect) 
 Opportunities to minimize adverse effects or to maximize positive effects 

In the case of hydropower, specific questions which need to be asked include: 

 Which hydropower projects will influence the future trend and how? 
 Does the trend reach any critical bottom-lines or turning points (considering their carrying 

capacity)? How far will the future situation be from any established thresholds or targets? 
 Does the trend affect any important ecosystem services? 
 Does this trend pose any significant constraints for future developments in the study area? 
 What measures can be adopted to manage these cumulative impacts? (e.g. measures for 

minimizing or off-setting adverse impacts and enhancing beneficial impacts) 

Cumulative effects occur when thresholds of stability or viability are exceeded causing biodiversity 
decline that cannot be attributed to any single action. Actions that appear insignificant when 
considered individually, in isolation, may nevertheless cause significant loss of biodiversity. An 
important benefit of SEA is that it can allow remedial action for cumulative effects to be undertaken 
before critical thresholds are reached. 

Synergistic effects of effects in more than one theme: Synergistic effects result from synergies and 
knock-on influences between various cumulative effects. They can be analysed through expert 
judgments, GIS and networks/system diagrams.  
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In the MRC SEA, the overall (synergistic) effects of the proposals on all three dimensions of 
sustainability, integrity of ecosystems, economic gains and equity issues and social cohesion, were 
outlined. The kinds of strategic questions which were posed in assessing the synergistic effects of 
future trends were, for example: 

Ecosystem functions 

How will the planning options affect the functioning of entire ecosystem in the Mekong mainstream 
and beyond - do the planning options help maintain or improve the core ecosystem functions & 
services? 

Economic opportunities 

Will the predicted social and environmental effects (future trends) limit or expand economic 
opportunities? 

Social equity 

Who will benefit and who will lose as a result of these effects? 

Vulnerability  

Do the planning options change vulnerability of the Mekong River mainstream to other natural or 
anthropogenic risks? 

Ideally, the SEA scoping and trend analysis work in the baseline assessment would a lead to a further 
focusing of the opportunities and risks assessment just on those themes of greatest strategic 
concern, for example reducing the initial eight identified in the scoping phase to three. 

14.3 The MRC SEA case  

Methods adopted in the MRC SEA impact assessment for the eight themes and their key issues 
included: 

Assessment of impact according to the six hydro-ecological zones (  
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1. Figure 5) 
2. Sensitivity analysis: 

 Grouping of mainstream projects: the SEA conducted 'sensitivity analysis' which examined 
the LMB mainstream projects in three distinctive groups: 

i. The cascade of 6 dams upstream of Vientiane in Lao PDR 
ii. Middle Mekong dams in Lao PDR 

iii. Lower Mekong dams in Cambodia 
 Each of the thematic impact assessments were presented according to those various 

geographic levels of focus 
3. Macro-economic analysis and valuation 
4. Social and demographic analysis 
5. GIS analysis of natural and social system effects 
6. GHG comparative analysis  
7. Extreme event risks analysis 
8. Energy and power analysis 
9. Species population dynamics and migration patterns analysis for fish 

The impact assessment process was facilitated by the identification of indicators for each of the key 
issues defined during the scoping phase (Table 8). 

Table 8 Examples of indicators for key issues applied in the MRC SEA impact assessment 

Key issue Indicator Indicator unit 
Hydrology/ Sediment 

Impacts on the hydrological regime Flow m3/s, m3/yr 

Impacts on the sediment regime and 
morphological implications 

Sediment load mg/l, m3/yr 

Climate change Run-off m3/s, m3/yr 
Economic indicator Costs of bank erosion? US$ 
Aquatic systems 
Productivity of aquatic habitats Net primary production in Mekong 

channel  
Tonnes of Carbon/year 

Biodiversity of aquatic habitats Number of fish species Number 
Capacity of ecosystem regulating services Water quality Ecological health index 

Economic indicator – cultural ecosystem 
services  

Value of river for culture, recreation and 
tourism  

US$ 

Terrestrial systems 

Habitat loss and degradation % Forest cover within 50 km of Mekong Ha of forest cover 

Changes to agricultural and land use 
patterns along the mainstream 

River bank gardens Ha of river bank 
garden 

Changes to irrigated agriculture Potential for irrigation Availability of land and 
water for irrigated 
agriculture 

Economic indicator Contribution of agriculture to GDP by 
Mekong Districts/provinces in zone 

% of GDP $ from 
agriculture Mekong 
districts/provinces 

Fisheries 
Changes to fish migration patterns,  % of white fish caught % of catch in zone 

Fish catch Weight of fish caught per year Total weight fo fish 
caught 

The importance of fisheries to local 
livelihoods and national/provincial 
economies 

No of fishers Number of fishers as 
% of population 
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Economic indicator Value of fish catches from Mekong 
mainstream 

US$ per zone or 
country 

 

14.4 MRC SEA participatory impact assessment  

The impact analysis information was fed into a participatory approach to the assessment 
involvement government technical staff from the four LMB countries. It involved: 

 A focus on key strategic issues defined by stakeholders during the scoping phase 
 Scoring of impact of mainstream projects on projected trends in the key issues according to: 

 Large negative impact 

 Negative impact 

 No impact 

 Positive impact 

 Large positive impact 

 Both positive and negative impacts 

 Not relevant 
 Judgments on the impact of the mainstream projects on sustainability 
 Defining of SEA sustainability objectives through stakeholder workshops and review of 

government policies 
 One or two sustainability objectives identified for each strategic theme 
 The impact question – “what effect will the mainstream projects have on achieving the 

sustainability objective”? 

This process is further elaborated below. 

14.5 Sustainability objectives  

The sustainability objectives associated with each theme where identified by government specialists 
(drawing from government environment and biodiversity policies and plans for example) during the 
national scoping consultations. The sustainability principles identified by government technical staff 
were: 

Hydrology and Sediment 

 Maintenance of natural patterns of sediment transport and deposition in flood plains and 
the Delta 

Aquatic ecosystems 

 Maintenance of aquatic ecosystems for conservation of biodiversity, connectivity and 
ecosystem services 

Terrestrial and agriculture 

 Maintenance of terrestrial ecosystems for conservation of biodiversity, connectivity and 
ecosystem services 

 Maintenance and enhancement of diversity and productivity of agricultural systems 

Fisheries 

 Maintenance and enhancement of diversity and productivity of fisheries resources 
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Social 

 Ensuring the wellbeing of vulnerable and minority groups 
 Maintaining a vital (living) cultural diversity (ways of living) and heritage of importance to 

riparian communities 

Economics 

 Ensuring equitable distribution of economic benefits including long term support to 
vulnerable effected groups and areas 

 Ensuring that economic development follows the precautionary principle (in situations of 
high uncertainty of impact take the cautious approach) 

Energy 

 Ensuring a secure and diverse energy supply from renewable resources without losses in 
sustainability of social and natural systems 

Climate change 

 Maintaining and improving options and capacities to adapt to climate change  

14.6 Impact significance scoring against sustainability objectives  

The government technical staff participants then completed score cards for all themes (Figure 7 
example scorecard). 

Figure 7 Example scorecard 

Theme/ Key Issues  Sustainability objectives  

Theme: Terrestrial ecosystems 
and agriculture  

1) Maintenance of terrestrial ecosystems for conservation of 
biodiversity, connectivity and ecosystem services 2) Maintenance and 
enhancement of diversity and productivity of agricultural systems 

Score  Comments and reasons for score  

1. Habitat loss and degradation   

2. Changes in Land use    

3. Changes in irrigated agriculture   

4. Changes in River bank gardens   

 
The results of the national impact significance assessment were summarized in a colour coded 
matrix according to theme, issue and country (Table 9). 

Table 9 Results of national impact significance assessment 

THEME  ISSUE  LAO PDR  CAMBODIA  THAILAND  VIETNAM  

Hydrology 
and 

Changes in patterns of maximum water levels, rates of rise 
and predictability  
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sediment  Changes in sediment transport and deposition      

Changes in nutrient transport      

Terrestrial 
ecosystems 
and 
agriculture  

Habitat loss and degradation      

Changes in Land use      

Changes in irrigated agriculture      

Changes in River bank gardens      

Aquatic 
ecosystems  

Change in productivity of aquatic habitats      

Changes in populations of rare and endangered species      

Changes in water quality      

Fisheries  Changes in long distance migration      

Changes in fish species biodiversity      

Changes in fish production       

Social 
systems  

Changes in poverty and natural resource based livelihoods       

Changes in health and nutrition        

Social effects of resettlement, land acquisition and loss of 
access  

     

Changes in cultural values and patterns      

Economics  Contributions to national economy - Export earning      

Contributions to national economy - Foreign Direct 
Investment  

     

Contributions to local economies (district and community 
level  

      

Energy and 
Power  

Achieving energy security      

Meeting national energy demands      

Meeting local energy needs      

Climate 
change  

Relative emissions of green-house Gas        

Direct impacts of climate change on hydropower projects - 
extreme events & dam security  

    

Combined effect of climate change and mainstream dams on 
food security  
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When evaluating the significance of impacts on biodiversity, it is necessary to consider:  

i. The characteristics of the biodiversity resource which are affected  
ii. The environmental changes that would occur as a result of the plan activities (from the 

prediction stage) 
iii. The nature of the impact 

Important characteristics of the biodiversity which influence its vulnerability to disturbance include:  

i. State or condition (including measures of rarity, trends) 
ii. Ability to recover 

iii. Replaceability 
iv. The extent to which it can be substituted 

Important aspects of impacts include: 

i. The types of change and their severity 
ii. The scale and magnitude of environmental changes caused by the plan 

iii. The duration of impacts 

14.7 Defining the ‘big ’  strategic concerns  

The final stage of the MRC SEA impact assessment involved a further screening of themes and issues 
for strategic significance. The trend analysis and impact assessment process allows for sharper 
focusing of the SEA on the ‘big’ concerns, or in the case of the MRC SEA the strategic issues of 
greatest concern to the development and maintenance of the mainstream Mekong River. The 
following criteria which were applied at various stages of the MRC SEA to screen themes and issues 
for strategic significance helped in that focusing process: 

 Influencing a critical national policy priority (e.g. poverty reduction and support to ethnic 
groups in mountainous areas). 

 Probability of risk: A high probability that the risk will occur 
 Population affected: A large number of people affected 
 Geographical scope: The impact has a relatively large geographical scope beyond project 

sites 
 Effect on local livelihoods: Substantial impacts on local livelihoods (e.g. likelihood of marked 

impacts on fisheries production) 
 Direct and immediate impacts: Extensive, severe direct impacts on key areas of 

development concern to the basin (e.g. biodiversity, ecosystem integrity and ecosystem 
services) 

 Duration of impact: The effect will be of long duration 
 Permanent/irreversible: The effect is likely to be permanent/irreversible  
 Cumulative impacts: The effect will have far reaching impacts on other sectors 
 Cost/benefit: The effects will involve major economic costs not accounted for in decision 

making 

The purpose of an SEA is to progressively sharpen the strategic focus of decision making on the most 
important issues. The MRC SEA led to the definition of five 'Big Strategic Issues’. Those five provide 
the framework for presenting the SEA team’s findings and conclusions for avoidance, mitigation and 
enhancement. The strategic issues identified are: 
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 Power generation  

 Revenue generation (including trade and foreign investment) 

 Power security 
 Economic development and poverty alleviation 
 Ecosystems integrity and diversity (including aquatic, terrestrial, hydrological dynamics and 

sediment/nutrient transport) 
 Fisheries and food security (including agriculture) 
 Social systems (livelihoods and living cultures of affected communities) 

15  Avoi d an ce  a nd  mi t i gat i on  
The key questions for biodiversity at the avoidance and mitigations stage of an SEA are: 

1. What opportunities are there for avoiding impacts on biodiversity, reducing the severity of 
impacts, restoring existing damage, and enhancing biodiversity? 

2. What significant impacts on biodiversity remain after mitigation? 
3. Are there opportunities to compensate for these, for example, through habitat restoration 

elsewhere? 

In the MRC SEA, the team used the national group session results as an input to a more 
comprehensive impact assessment excise over several days which, for each key issue, assessed the 
degree of confidence that an impact would occur, the significance of that impact and then the 
potential for the impact to be avoided, mitigated and enhanced (Table 10). It is possible to introduce 
avoidance, mitigation and enhancement measures at each stage of mainstream project planning and 
implementation with the chances of success varying according to capacities, resources and the 
nature of the impact. The following definitions were adopted to clarify the distinction between 
avoidance, mitigation and enhancement in the SEA: 

 AVOIDANCE means the complete avoidance of one or more possible adverse impacts arising 
from one or more proposed LMB mainstream schemes 

 MITIGATION means the reduction in the intensity or coverage of an impact if one or more 
projects go ahead 

 ENHANCEMENT means improving the benefits derived from one or more of the mainstream 
projects by improving, for example, development effectiveness, management of risk, regional 
and local distribution of benefits 

Table 10 Summary of impact significance and mitigation potential against key issues 

Confidence in the occurrence/significance of impacts 
 High  
 Medium 
 Low 
Potential for feasible and effective avoidance, mitigation & enhancement measures 
 No potential 
 Potential 
 High potential 

ISSUE 
IMPACT 

FEASIBLE 
POTENTIAL 
FOR 
EFFECTIVE 
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Description 
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W
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Y
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Achieving energy security 
 Diversification of energy sources   - -  
 Increased regional cooperation in the power sector   - -  

Meeting national energy demand 
 Contribution to Importing country power demand   - -  
 Contributing to Host country power demand & access   - -  

Meeting local energy needs 

 Host districts & provinces power demand & access   - -  

SY
ST

EM
 

Contributions to national & local economies 
Stimulus effects Export earnings for host countries   - -  

FDI (Foreign Direct Investment) for host countries   - -  
 Increased macro economic (GDP) growth due to booming HP sector and 

increased government revenues and spending 
     

Debt 
sustainability 

Increased short term costs in debt service      

Sector impacts Lower growth/contraction of natural resource sectors (i.e. fisheries, 
agriculture) 

     

Industrial growth (including mining sector)    -  

EC
O

N
O

M
IC

 

Loss of river –based tourism      - 
Increase in reservoir tourism   - -  
Shift in local economic base of affected directly & indirectly affected 
communities 

    - 

Poor & 
marginalised 

Increased poverty and loss of livelihoods-base for rural poor     - 
Rising food prices affecting urban poor     - 

Civic 
infrastructure 

Damage/loss of fixed assets (local irrigation infrastructure, rendering 
inappropriate of transport & fishing vessel) 

    - 

Development of new infrastructure(large-scale irrigation, roads, 
bridges) 

  - -  

H
Y

D
R

O
LO

G
Y

 &
 S

ED
IM

EN
T 

Changes in patterns of maximum water levels, rates of rise and predictability 
Reservoir 

permanent 
inundation 

Extreme elevation of water levels for large stretches of river and the 
conversion of the system from a wild river to a series of impoundments 
interspersed with free-flowing reaches 

     

Large hourly 
water surface 
level changes 

Associated with peak power production, water levels could vary by 4-
6m and could travel 100-200km downstream in a matter of 1-3hours     - 

Unexpected rapid 
changes in 

turbine flow 

breakdowns, transmission line failure/ un-expected load shedding & 
load resumption     - 

Catastrophic 
flood releases 

from mismanagement of flood gates, or extreme events 
    - 

Upstream 
irrigation 

infrastructure 

Upstream: increased water levels will reduce pumping heads for 
irrigation projects within reservoir areas    -  

 floodplain 
inundation 

(extent & 
duration) 

Predictable changes in extent & duration of flooding, but small in 
comparison to impact from other dams in the 20Y scenario. The most 
significant impacts will be in Zone 2&3 flooded areas, which will 
become permanently inundated 

     

Water surface 
level changes in 

the Tonle Sap 
system 

Predictable changes in Tonle Sap water levels, but small in comparison 
to impact from other dams in the 20Y scenario 

     

Saline intrusion in 
the Mekong 

Delta 

variation of water quality at irrigation intakes from hour to hour during 
low season resulting from fluctuating discharges from Sambor     - 

Changes in sediment transport and deposition 
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Dissipation of 
stream power 

Hydropower project will concentrate stream power dissipation at the 
turbines/dams with Very large electrical energy production 

    - 

Major loss of downstream bed load transport      - 
Downstream 

irrigation 
infrastructure 

Downstream: Changes in WLs and sedimentation patterns would: (i) 
render the pump intakes inoperable (drown out and silt up) , (ii) reduce 
efficiencies of gravity colmatages designed to transport wet season 
floodwaters  

    - 

Reservoir 
sedimentation 

Enhanced deposition at tail waters of reservoirs (near dam wall)     - 
Nett accumulation of medium/coarse sediments at the headwater 
reaches of reservoirs (in flow end) with loss of navigability 

    - 

Downstream 
channel stability 

Downstream of dams the river bed will be depleted of medium/coarse 
sediments causing erosion 

    - 

International 
border 

Loss of definition of the thalweg from net accumulation of 
medium/coarse sediments at headwater reaches of reservoir 

    - 

Deep pools Loss of deep pool river features in specific locations     - 
Coastal 

erosion/accretion 
Future erosion of coast line and delta channels from change s to 
geomorphic stability of the delta (inc. loss of mangrove habitat) 

    - 

Changes in nutrient transport 
Floodplain 

fertilisation 
Loss of annual silt/nutrient deposition on the flood plain 

    - 

Tonle sap & 
flooded forest 

nutrient loading 

Loss of annual silt/nutrient deposition entering the Tonle Sap system; 
fisheries and flood forest     - 

Coastal zone 
nutrient loading 

Loss of nutrients in the delta outflows and supply nutrient supply to 
marine fishery 

    - 

 

Habitat loss and degradation 
Terrestrial 

biodiversity and 
protected areas 

Changes in Key Biodiversity Areas associated with the Mekong River     - 

Ramsar sites 
associated with 

the Mekong 

Changes in Protected Areas and Ramsar sites associated with the 
Mekong     - 

SY
ST

EM
S Terrestrial 

species diversity 
Impacts upon river dependent birds 

    - 

Changes in Land use 
Wetlands Loss/changes in wetlands due to inundation 

    - 

TE
R

R
ES

TR
IA

L 
 

Forest cover Loss of forest cover through inundation and transmission lines 
 

     

Changes in irrigated agriculture 
Agricultural land Loss of agricultural land      

Irrigation 
effectiveness 

Losses and gains in irrigated agriculture (c.f. hydrology matrix) 
     

Changes in River bank gardens 
Subsistence 

farming 
Loss of river bank gardens and source of livelihood 

    - 

 Change in productivity of aquatic habitats  

Habitat diversity 
Loss of habitat diversity (zones 2,3 & 4) 

    - 

Habitat area Conversion of river to reservoir     - 
Primary 

productivity 
Reduction of primary productivity due to loss of wetlands & reduced 
nutrient loading 

    - 

Fish catch Loss in fish production (c.f. fisheries matrix)     - 

Changes in populations of rare and endangered species  

Fish species 
Loss of fish species that cannot survive under reservoir conditions     - 
Increase of species that can survive and thrive in reservoir conditions   - -  

Rare, 
endangered & 

charismatic 
species 

Loss of Irrawaddy Dolphin and other endangered species 

    - 

Upland – sea 
longitudinal 
connectivity 

Disruption of upstream and downstream movement of fish between 
zones and the sea     - 

Changes in water quality 
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Construction 
impacts 

Contamination of river, fish kills, reduced ecosystem health     - 
High turbidity of river water, with impacts on ecosystem health and 
water supplies 

    - 

Nutrient loading Loss of nutrients on fine sediments, reduced fertility of river and 
floodplain (c.f. hydrology matrix) 

    - 

FI
SH

ER
IE

S 

Changes in long distance migration  

Upstream of 

Vientiane  

Reduced connectivity & loss of spawning habitats affecting 
reproductive cycle of fish and some migrations (e.g. Giant Mekong 
Catfish) 

    - 

Vientiane-Pakse 
Loss of important fish migration corridor upstream of Khone falls and 
the loss of aquatic habitat 

    - 

Downstream of 
Pakse 

Loss of the main fish migration corridor 
    - 

Changes in fish species biodiversity  

Fish species 

Loss of fish species. At least 41known species specifically at risk 
upstream of Vientiane. Further downstream specific risk on biodiversity 
could not be quantified 

    - 

Changes in fish production 
Upstream of 

Vientiane  

losses in capture fisheries: 130,000 to 270,000 tonnes 
     

Vientiane-Pakse losses in capture fisheries: 210,000 to 420,000 tonnes      
Downstream of 

Pakse 
losses in capture fisheries: 220,000 to 440,000 tonnes 

     

        

SO
C

IA
L 

SY
ST

EM
S 

Changes in poverty and natural resource based livelihoods  
Poor households Disproportionate impact on poor households      

Distribution of 

natural resource 

benefits 

No impact equity (e.g. those losing cultivable land are not those 
benefiting from irrigation opportunities 

    - 

High proportion of downstream communities permanently losing 
natural-resource based livelihoods (particularly fishers) 

    - 

Cumulative impacts in Viet Nam of lost agricultural productivity, 
increased agricultural costs, reduced fish production 

  -  - 

Multiple 

relocation 

Steep land erosion impacting re-settled communities in upper cascade 
resulting in additional relocation     - 

Changes in health and nutrition  

Incidence of 

disease 

Increased incidence of vector disease     - 
STD/HIV/AIDs transmission from external labour force     - 

Protein source 

& nutrition 

Reduction in primary protein source     - 
Increased stunting & wasting due to loss of natural resource base & 
multiple disruption of subsistence activities (particularly among ethnic 
minorities and upper areas of the Mekong ) 

    - 

Loss of life Risk of loss of life, property & assets among riparian communities due 
to poorly managed water releases or dam failure 

    - 

Social effects of resettlement, land acquisition and loss of access 
Assets Loss of homes, assets, agricultural land, riverbank gardens, forest lands, 

common-use lands 
    - 

Loss of community resources & sites of cultural/historical interest     - 
Multiple relocations     - 

Income 
generating 

activities 

Loss of tans-Mekong River access & navigation based livelihoods for 
small crafts 

    - 

Loss of access to subsistence income (e.g. fishery)     - 

Cultural assets 
Cultural heritage Changes and reduced relevance of river based festivals (e.g. Giant 

Mekong Catfish festival)     - 

Loss of ways of life leading to erosion of cultural identities     - 

Tourism & 
cultural assets 

Severely disrupted river based tourism during construction     - 
Changes in river-based tourism attractions      

C
LI

M
A

TE
 

C
H

A
N

G
E 

Green House Gas emissions 
Climate change 

mitigation 
Reduction in CO2 emissions from offset fossil fuels    -   
Increased CO2 emission from reservoirs   -  - 
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Direct impacts of climate change on hydropower projects – extreme events & dam security 
Increased run-off 

& flow 
Increased hydropower potential for mainstream & tributary projects   - -  
Increased likelihood of extreme events, breach of dam design 
specifications and failure 

    - 

Combined effect of climate change & LMB mainstream dams on food security 

 Reduced food security & constraints to poverty reduction     - 

 Loss of biodiversity & changes to water quality     - 

N
A

V
IG

A
TI

O
N

 

Longitudinal connectivity 
Subsistence & 

small vessel use 
Dams will impede the movement of small vessels across dam structures 

    - 

Med-large scale 
transport 

Dams will impede the movement of med/large scale passenger & cargo 
transport across dam structures 

    - 

Freedom of 
navigation 

operation of mainstream hydropower dams will impede Freedom of 
Navigation, Article 9 of the MRC 1995 Agreement if suitable ship locks 
are not operational and maintained effectively 

    - 

Navigability 
All users Increased navigability upstream of Vientiane due to increased water 

levels 
  - -  

Reduced navigability Stung Treng to the Coast due to channel instability     - 
 

Table 10 provided the framework for the final stage of the SEA in which the team drew conclusions 
and made avoidance, mitigation and enhancement recommendations. 

Avoidance as the first option: Every effort should be made to avoid significant adverse impacts on 
biodiversity before resorting to other measures (applying the avoid-reduce-compensate-enhance 
sequence. Some adverse effects might be avoided through changes to the plan, such as adding, 
deleting or refining aspects of the plan or bringing forward new alternatives. Where environmental 
impacts cannot be avoided, it may be possible to limit damage. 

Habitat creation and restoration are often promoted to mitigate adverse ecological impacts. 
However they are often ineffective or take a long time for satisfactory results to be achieved. That 
should be a strategy of last resort, if loss of biodiversity is considered unavoidable.  

Compensatory habitat: An important approach should be explored in all hydropower plans requiring 
developers to compensate for loss or damage to any natural or semi-natural habitat by providing 
equivalent replacement habitat in terms of both quantity and quality). Biodiversity enhancements 
should be sought wherever possible, and provision of compensatory habitat through SEA offers 
significant opportunities for this. 

The no net loss principle: The MRC SEA on Mekong mainstream hydropower built on the ‘no net 
loss’ principle in concluding that Mekong hydropower development for the 21st century would 
combine optimizing electricity generation from the Mekong mainstream with: 

 No net loss in natural system assets and enhancement of degraded environments through 
rehabilitation, maintenance and offsets 

 No net loss of cultural and socio-economic assets and diversity among riparian communities 
and enhancement of livelihood opportunities 

 No net loss in the development of other economic sectors using the resources of the 
Mekong and enhancement of multiple uses of its water and natural resources 

Those are useful principles for SEA’s to pursue when assessing the impacts of hydropower plans and 
defining mitigation measures for them. 

SEAs should provide outline descriptions of the proposed mitigation measures, indicate how and 
when they would be implemented, and propose how they might be modified if unforeseen 
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ecological impacts manifest themselves. Where appropriate, authorities should make use of new 
plan conditions or obligations to secure mitigation, compensation, or new benefits for nature 
conservation interests. 

Follow up monitoring: A key mitigation and potential avoidance measure is a monitoring framework 
setting out: 

1. What biodiversity information is needed to check whether the plan is being implemented 
correctly, and whether it is having unforeseen effects 

2. How much of this information is available or needs to be collected; by whom; and how often 
3. Thresholds for triggering remedial action, and what the remedial action should be 
4. Mechanisms for disseminating biodiversity information collected, e.g. in EIA or second-

generation SEAs 
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Conclusions14 

The SEAs conducted into hydropower planning in Vietnam and the Lower Mekong Region permit 
some general observations and provisional conclusions to be drawn regarding the relationship of 
hydropower development and biodiversity values and its policy and management implications for 
EVN, MOI, MONRE and other Vietnamese government agencies. They also provide important lessons 
for the application of SEA as a planning tool in the sector. 

16  I n t e gr at i ng  b i od i ve r s i t y  va l u e s  i nt o  hy dr o p owe r  
p l an n i n g  a nd  p r o je ct  de s i gn   

Foremost, the SEAs underline the potential cumulative risks and impacts on biodiversity of the 
numerous dams being construction or proposed under national and provincial Power Development 
Plans, both in terms of their aggregate footprint and spatial concentration in Vietnam’s major river 
basins. In these basins, especially, it seems evident that fully implementing the Plan will lead to a 
total transformation in Vietnam’s hydrology and aquatic systems. Other developments in transport, 
agriculture, forestry and settlement are likely to extend or intensify these losses. 

Baseline trend analysis suggests that natural habitats will continue to be fragmented, degraded and 
lost as a result of a range of development activities. Increasingly, these habitats will be restricted to 
areas defined by remoteness, high elevation, steep topography and other factors that limit their 
suitability for agriculture or production forestry but correspond closely to those suitable for 
hydropower development. Over the national Power Plan period to 2025, the significance of natural 
habitats losses or degradation associated with hydropower development is predicted to increase 
significantly rather than diminish. The cumulative impacts will include fragmentation of terrestrial 
wildlife corridors, changes in aquatic diversity, increasing use and exploitation of watershed natural 
resources, threatening ecosystems and species that are globally as well as nationally important.  

Biodiversity conservation is a foundation for ensuring environmental and development 
sustainability. This is Millennium Development Goal number 7 on which the achievement of the 
other goals is said to depend as it is a critical building block of poverty alleviation.15 Ecosystem goods 
and services are now recognized as the essential wealth of the rural poor and fundamental to the 
prospects for sustainable livelihoods. Their loss and degradation correspondingly reduces the 
opportunities for pro-poor sustainable development and increases rural impoverishment.16 For all of 
these reasons, EVN and the Government of Vietnam should give higher priority to integrating 
biodiversity protection into hydropower policy making and planning to manage the potential risks 
and impacts of the planned development.  

Three broad courses of action and consideration should guide this approach:   

1. Risk appraisal of the portfolio of hydropower projects that are being implemented and planned 
under the PDP VII to check if environmental liabilities or the full costs of mitigating them to 
international standards have been accounted and how the risks of biodiversity loss might be 
better managed or opportunities for pro-poor benefits might be secured. This evaluation should 
consider the pros and cons of a range of strategic options, such as: 

                                                           
14

 These conclusions are extracted from the SEA on Risks to Biodiversity from the 6
th

 Power Development Plan – Pilot SEA – 
prepared by ICEM (2007) for the World Bank / MoNRE / MOT / EVN  
15

 UNDP, UNEP, IIED, IUCN, WRI (2005) Environment for the MDGs: A Message to the 2005 World Summit, UNDP, New York 
and UNEP, Nairobi, p4  
16

 WRI et al (2005) World Resources 2005 op cit; and World Bank (2004) Ensuring the Future op cit.  
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 Scaling back the Plan (e.g. by not proceeding with certain high risk projects or reducing their 
concentration in high risk, biodiversity rich river basins) 

 Slowing the pace of Plan implementation while so many uncertainties remain on its impact 
on biodiversity and on ecosystem well being 

 Substituting for losses through other supply-side energy alternatives and securing eco-
efficiencies through demand management 

It is recognised that EVN is under considerable pressure to respond to growth trends but such 
adjustments could repay long term dividends in the form of direct savings, reduction of marginal 
costs and better risk assurance and management. Also, it would demonstrate a more 
precautionary approach to development of the sector which needs to be followed throughout 
the Mekong region as advocated in the MRC SEA of Mekong mainstream hydropower. 

2.  Policy analysis and debate of the feasibility of environmental and biodiversity protection 
instruments applicable to hydropower development at the national level with specific reference 
to the mitigation hierarchy of avoid, minimise and compensate or offset. In order of 
correspondence with the hierarchy, key options focus on:  

 Avoidance of trans-basin/river water transfers to prevent introduction of exotic species  
 Protection of high-value or representative rivers or watersheds in their natural state 

(supported by clustering of hydropower projects or their concentration in particular basins 
or parts of basins) 

 Maintaining optimal downstream environmental flows (uniformly or particularly for rivers 
with high freshwater biodiversity values) 

 Provision for equivalent or nearest comparable offsets for all critical habitat loss or 
deterioration 

 Fair valuation of losses and payments for maintenance of ecosystem services such as 
enhanced watershed protection 

In reviewing or making a case for financial transfers from the energy sector to biodiversity 
conservation, it will be important to clearly specify their rationale. Arguably, a business case can 
be made for ecosystem service payments to upstream managers or users where forest 
protection controls sedimentation and thereby increases the life of dam and power generation 
(important policy commitments to this relationship have been made under the Forestry Law in 
Vietnam).  
 
Payments can also be justified as part of ‘offsets’ that compensate for the biodiversity impacts of 
dam development, such as to downstream users whose traditional activities have been lost or 
damaged. In this case, the payments might be for restoring or restoring terrestrial or aquatic 
systems or for preventing the clearing of forest lands or restocking rivers with exotic species. The 
types of recipients for financial transfers and the mechanisms involved will differ according to 
the rationale for PES. There is a strong basis for project-by-project PES to upstream forest 
managers (who could include Special-use Forest management boards, forest enterprises, 
watershed protection management boards or local communities). There may be greater 
potential for system-wide mechanisms as well, for example investment in offsets outside of the 
affected system to secure similar, relatively undisturbed ecosystems (e.g. via contributions to 
the Vietnam Conservation Fund or some other form of trust).  
 
The relative merits of this mix of strategic mitigation instruments and their application to 
address the cumulative risks and impacts of hydropower development needs to be a focus for 
dialogue between the Government of Vietnam, its riparian neighbours and international 
development and financing organizations.  
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3. Integrated river basin planning and project design to safeguard critical biodiversity assets and 

minimise the footprint of hydropower at the regional level. This should include steps and 
measures to inventory and secure any unprotected sites of global biodiversity importance (i.e. 
Key Biodiversity Areas) as well as to ensure, as far as possible, that designated protected areas 
are not adversely affected by hydropower development. In addition, the comparative risks and 
impacts to terrestrial, freshwater and socio-economic biodiversity values should be assessed 
within a basin or regional ecosystem framework to identify optimal siting and sequencing of 
projects (balancing economic, environmental and social criteria). Such regional assessments 
should be carried out on a priority basis, particularly in basins with few or low-resolution data 
and according to their biodiversity risk classification. The highest risk basins should be targeted 
as a demonstration project to establish good practice and with specific attention to the most 
prevalent biodiversity issues and impacts of projects identified in this study (e.g. freshwater 
habitat loss due to inundation or altered flow regime and with regard to proposed actions in 
other sectors. 
 
Drawing attention to these issues and options underlines how important the SEA process can be 
in improving upfront decision making and in bringing information to bear that is relevant to risk 
assurance and forward planning in the hydropower sector.  

17  Le s s ons  l e ar ne d  f or  SEA  i n  a d dr e s s i ng  t he  
cu mul at i ve  i m pa ct s  o f  h ydr o powe r  e x pa ns i on   

There are four potential uses or applications of SEA methodology to the hydropower sector:  

17.1 Screening tool for planning future hydropower projects  

SEAs to date direct attention to high risk basins proposed for intensive hydropower development, 
such as those located on the Annamese slope, and to projects proposed in, or near, areas of high 
intrinsic biodiversity value, such as high altitude rivers, karst systems, and peat swamps. These areas 
and projects are likely to require the most intensive and detailed planning and the most thorough 
safeguards and mitigation measures. As an ‘early warning’ tool, this approach facilitates an 
‘anticipate and prevent’ strategy in which a full range of alternatives and adjustments can be 
considered to avoid damage and manage downside risks. Already, the failure to respond to the 
findings of past SEAs is leading to serious actual or potential biodiversity losses such as those related 
to the cascade development on the Dong Nai River and its impact on Cat Tien National Park. There 
are many similar examples throughout Vietnam of hydropower development going beyond the 
capacity of rivers for ecological sustainability. 

17.2 Screening and scoping to focus further assessments  

The SEA’s of the PDPs provide project and basin classifications which indicate where further, more 
intensive assessments (whether basin-wide SEAs or project EIA) are likely to be needed in order to 
identify significant impacts and measures to avoid or mitigate them. Past SEAs have helped to 
streamline and focus more specific SEAs or project EIA on the areas and issues that matter most to 
the maintenance of natural systems and biodiversity.  

17.3 Identification of highest potential impact hydropower projects prior to 
investment  

The SEA approach has potential applications for EVN business decision-making and priority setting. 
Specific information from SEA reports will be of most importance to forward planning if 
‘environmental risk premiums’ have not been factored into budget estimates or into policy 
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considerations for the portfolio of hydropower projects. Going forward, better risk assurance will be 
most relevant with regard to calls for investment for potentially high impact projects (particularly if 
international financing is being sought) but even where construction has begun in such cases 
managers might want to reappraise their cost-benefit ratio or contingency allocations.  

17.4 Identification of prevalent strategic issues and impacts, enabling 
efficient system-wide mitigation  

Past SEAs have identified relative frequency with which issues caused projects to be classified as 
‘high’ or ‘very high’ potential impact. Such systemic impacts can be addressed at the national or 
basin-wide level through the policies or planning approaches described above.  

These four applications illustrate how SEA can improve the quality and efficiency of project specific 
EA, notably by focusing the effort of project-level analysis and effecting time and cost savings; and 
contribute to upfront decision making, for example by providing early identification of key issues 
prior to project investment and processing and developing program level approaches to manage 
biodiversity issues. 

17.5 Strengthening data and knowledge  

SEAs have encountered a number of data and knowledge constraints related to Vietnam’s 
biodiversity, particularly for freshwater and socio-economic values. There is a critical lack of material 
and expertise in these areas. Overcoming these limitations requires a long term, systematic 
investment in inventory, data management and training, for example with regard to aquatic 
ecosystems.  

However, these deficiencies are not confined to biodiversity and the larger issue for capacity-
building is how SEA in Vietnam can be robustly applied in a data-constrained context. Priorities for 
addressing the most critical knowledge gaps need to be set. More critically, baseline studies need to 
be adapted to compensate for and begin to fill in deficiencies on a continuing basis.  

17.6 Strengthening environmental policy and go vernance 

Past SEAs highlight the urgent challenge of integrating biodiversity into hydropower planning. Given 
the potential risks and impacts associated with the Power Development Plan, it seems evident that 
hydropower planning has paid limited attention to environmental and biodiversity considerations. 
This is particularly the case at the strategic level 17 but it is also reflected in reported shortfalls in 
project design and implementation (where safeguards mitigation, analysis of site alternatives and 
monitoring fall short of internationally accepted practice). Both areas need to be addressed as part 
of work to improve Vietnam’s capacity to address cumulative environmental and social risks and 
impacts of hydropower development.  

The reasons for this situation are understandable and lie in the economic growth pressures and 
policy ‘drivers’ that encourage EVN, MOIT and other government authorities to take a maximisation 
approach to expanding energy capacity by 2025. Generally there appear to be few incentives for 
EVN or the MOIT to mainstream these issues into energy policy and plan options. This challenge can 
be best addressed at its institutional source. A systematic approach to mainstreaming the 
environment in hydropower planning calls for a restructuring of the policy and governance regime 
involved to ensure these considerations are taken into account in all aspects and levels of decision 
making including policy orientations, development planning, budgeting and hydropower design.  

                                                           
17

 For example, the 6
th

 and 7
th

 Power Development Plans have made limited reference to environmental values 
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Building such a regime will be a long term process, one that requires a joint commitment from MOIT, 
EVN and MONRE to policy, structural and procedural innovation and increased staffing and 
resources for the purpose. It also requires commitment from international development agencies to 
technical assistance and support. It involves the design and institutionalisation of values, norms and 
rules to express and guide agencies in managing environmental assets in support of sustainable 
energy development.  

The broad courses of action and consideration for mainstreaming biodiversity and the environment 
identified in this chapter provide starting points for dialogue and action with EVN and MOI to 
strengthen the current regime.  

Specific emphasis should be given to economic tools and measures for gaining a firmer grasp of the 
opportunity costs associated with the cumulative effects of hydropower development on the 
environment, including loss of ecosystem goods and services for Vietnamese society in general and 
for dependent communities in particular. This approach should prove helpful in substantiating 
losses, particularly where these are to be offset or where vulnerable communities are to be 
compensated for disproportionate impacts, and in evaluation of alternative energy options or dam 
sites within river basins.  

18  Sup por t i n g  SE A  pr oce s s  de ve l opme nt  an d  g ood  
pr act i ce   

Key requirements are for long term SEA strengthening within MONRE, provincial DONRE’s and key 
line ministries and sectoral agencies. An initial, two to three year support project should be mounted 
which helps MONRE and selected line ministries (for example, MOIT in the case of energy 
development and MOT for transport) build the staff capacity, the procedures and working 
arrangements for effective implementation of the new SEA requirements.  

Priorities for supporting SEA process development and good practice include the following areas:  

18.1 Process development  

Establish a vertically integrated or ‘tiered’ SEA-EIA system for the hydroelectric and other key 
development sectors in Vietnam  

This framework should incorporate a series of instruments applied to each level of decision-making 
at an appropriate scope and level of detail. Each stage should set the context and basis for the next, 
beginning with SEA of policy and moving down through sector programs and river basin plans and 
culminating in project-specific EIA of individual hydro projects. Such a system would provide the 
basis for the systematic consideration of the full range of demand, supply, location and 
environmental management alternatives in hydropower decision making and anticipating and 
managing cumulative effects at the watershed level.  

For example, the SEA process should be applied first at the highest policy level to determine the 
appropriate mix of demand and supply-side alternatives; second at the energy sector plan level to 
determine the optimum supply mix; third at the hydropower plan level to allocate priorities on a 
geographical basis; and fourth at the regional or basin level to assess optimum siting alternatives. 
The river basin level of assessment is especially important at Vietnam’s current stage of 
development and the level at which the international support is most needed.  
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18.2 SEA good practice  

Initiate demonstration projects of SEA and EIA good practice that show how to mainstream 
environmental/biodiversity considerations into hydropower planning and project design, 
construction, and operation  

From a practical perspective, a crucial priority is to build quality assurance and safeguards into the 
tiered SEA and EIA process. This can be best done through a ‘hands on’ demonstration of exemplary 
good practice, ideally carried out through Bank-specific requirements for analytical and assessment 
work in connection with financing provided for hydropower development in Vietnam (understood to 
be pending). In that case, the focus should be on how to show ensure that EVN (or a provincial 
proponent) meets standards of due diligence and good practice. This should extend beyond the EIA 
level to focus on the appropriate prior level of SEA process that can provide assurance that an 
appropriate framework is in place.  

Specifically, international organisations should support SEAs of hydropower plans for river basins at 
high risk. These should be undertaken to demonstrate good international practice. In addition, 
support should be given to an EIA of a specific project with particular application to mitigation 
safeguards by MONRE, EVN and MOIT. This should be undertaken as a basis for learning and 
disseminating the lessons and, as appropriate, incorporating them into Vietnam-specific good 
practice guidance (and practical supplements to OECD DAC guidance to provide wider international 
exposure).  

More ambitiously, MONRE and EVN should consider undertaking a mid-term review and SEA of the 
7th Power Development Plan, MOIT should be supported to undertake an SEA of its National Plan for 
Small Hydropower Development, and each province with hydropower potential should be 
encouraged to prepare SEAs of their power development plans. This would require a coordinated, 
high level of support by international development agencies. Each of these SEAs should be guided by 
the principles and approaches set out in this volume. 
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OECD DAC SEA 
http://www.seataskteam.net/guidance.php 

World Bank – Asia Pacific: SEA 
http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/EASTASIAPACIFICEXT/EXTEAPREGTOPEN
VIRONMENT/0,,contentMDK:20438708~menuPK:502915~pagePK:34004173~piPK:34003707~theSite
PK:502886,00.html 

World Commission on Dams:  
http://www.dams.org/ 

http://www.panda.org/what_we_do/footprint/water/dams_initiative/
http://www.hydropower.org/
http://www.eia.nl/default.asp?type=publications&lang=english
http://www.internationalrivers.org/
http://www.seataskteam.net/guidance.php
http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/EASTASIAPACIFICEXT/EXTEAPREGTOPENVIRONMENT/0,,contentMDK:20438708~menuPK:502915~pagePK:34004173~piPK:34003707~theSitePK:502886,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/EASTASIAPACIFICEXT/EXTEAPREGTOPENVIRONMENT/0,,contentMDK:20438708~menuPK:502915~pagePK:34004173~piPK:34003707~theSitePK:502886,00.html
http://web.worldbank.org/WBSITE/EXTERNAL/COUNTRIES/EASTASIAPACIFICEXT/EXTEAPREGTOPENVIRONMENT/0,,contentMDK:20438708~menuPK:502915~pagePK:34004173~piPK:34003707~theSitePK:502886,00.html
http://www.dams.org/


 

 
64 | P a g e  

 

Annex 1: COP 6 Decision VI/7  

IDENTIFICATION, MONITORING, INDICATORS AND ASSESSMENTS - APRIL 2002 

A. Further development of guidelines for incorporating biodiversity-related issues into environmental-
impact-assessment legislation or processes and in strategic impact assessment 

The Conference of the Parties  

1. Endorses the draft guidelines for incorporating biodiversity-related issues into environmental impact 
assessment legislation and/or processes and in strategic environmental assessment contained in the annex to 
the present decision;  

2. Urges Parties, other Governments and organizations to apply the guidelines as appropriate in the context of 
their implementation of paragraph 1 of Article 14 of the Convention and share their experience, inter alia, 
through the clearing-house mechanism and national reporting;  

3. Requests the Executive Secretary to compile and disseminate, through the clearing-house mechanism and 
other means of communication, current experiences in environmental impact assessment and strategic 
environmental assessment procedures that incorporate biodiversity-related issues, as well as experiences of 
Parties in applying the guidelines; in light of this information, to prepare, in collaboration with relevant 
organizations, in particular the International Association for Impact Assessment, proposals for further 
development and refinement of the guidelines, particularly to incorporate all stages of the environmental 
impact assessment and strategic environmental assessment processes taking into account the ecosystem 
approach (particularly principles 4, 7 and 8) and to provide a report of this work to the Subsidiary Body prior to 
the seventh meeting of the Conference of the Parties.  

Annex  

GUIDELINES FOR INCORPORATING BIODIVERSITY-RELATED ISSUES INTO ENVIRONMENTAL IMPACT 
ASSESSMENT LEGISLATION AND/OR PROCESS AND IN STRATEGIC ENVIRONMENTAL ASSESSMENT  

1. For the purpose of these guidelines, the following definitions are used for environmental impact assessment 
and strategic environmental assessment:  

a. Environmental impact assessment is a process of evaluating the likely environmental impacts of a proposed 
project or development, taking into account inter-related socio-economic, cultural and human-health impacts, 
both beneficial and adverse. Although legislation and practice vary around the world, the fundamental 
components of an environmental impact assessment would necessarily involve the following stages:  

i. Screening to determine which projects or developments require a full or partial impact assessment study;  

ii. Scoping to identify which potential impacts are relevant to assess, and to derive terms of reference for the 
impact assessment;  

iii. Impact assessment to predict and identify the likely environmental impacts of a proposed project or 
development taking into account inter-related consequences of the project proposal, and the socio-economic 
impacts;  

iv. Identifying mitigation measures (including not proceeding with the development, finding alternative designs or 
sites which avoid the impacts, incorporating safeguards in the design of the project, or providing 
compensation for adverse impacts);  

v. Deciding whether to approve the project or not; and  
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vi. Monitoring and evaluating the development activities, predicted impacts and proposed mitigation measures to 
ensure that unpredicted impacts or failed mitigation measures are identified and addressed in a timely 
fashion;  

 

b. Strategic environmental assessment is the formalized, systematic and comprehensive process of identifying 
and evaluating the environmental consequences of proposed policies, plans or programmes to ensure that 
they are fully included and appropriately addressed at the earliest possible stage of decision-making on a par 
with economic and social considerations

(3)
. Strategic environmental assessment, by its nature, covers a wider 

range of activities or a wider area and often over a longer time span than the environmental impact 
assessment of projects. Strategic environmental assessment might be applied to an entire sector (such as a 
national policy on energy for example) or to a geographical area, (for example, in the context of a regional 
development scheme). The basic steps of strategic environmental assessment are similar to the steps in 
environmental impact assessment procedures

(4)
, but the scope differs. Strategic environmental assessment 

does not replace or reduce the need for project-level environmental impact assessment, but it can help to 
streamline the incorporation of environmental concerns (including biodiversity) into the decision-making 
process, often making project-level environmental impact assessment a more effective process.  

1. Purpose and approach 

2. The objective of these draft guidelines is to provide general advice on incorporation of biodiversity 
considerations into new or existing environmental impact assessment procedures, noting that existing 
procedures take biodiversity into consideration in different ways. A draft framework has been developed to 
address the screening and scoping phases of environmental impact assessment. Further development of the 
framework will be required to address the incorporation of biodiversity into subsequent stages of the 
environmental impact assessment process, including impact assessment, mitigation, evaluation and 
monitoring, and into strategic environmental assessment.  

3. Individual countries may redefine the steps in the procedure to their needs and requirements as befits their 
institutional and legal setting. The environmental impact assessment process, in order to be effective, should 
be fully incorporated into existing legal planning processes and not be seen as an "add-on" process.  

4. As a prerequisite, the definition of the term "environment" in national legislation and procedures should fully 
incorporate the concept of biological diversity as defined by the Convention on Biological Diversity, such that 
plants, animals and micro-organisms are considered at the genetic, species/community and ecosystem/habitat 
levels, and also in terms of ecosystem structure and function.  

5. With regard to biodiversity considerations, the ecosystem approach, as described in decision V/6 of the 
Conference of the Parties and taking into account any further elaboration of the concept within the framework 
of the Convention, is an appropriate framework for the assessment of planned action and policies. In 
accordance with the approach, the proper temporal and spatial scales of the problems should be determined 
as well as the functions of biodiversity and their tangible and intangible values for humans that could be 
affected by the proposed project or policy, the type of adaptive mitigation measures and the need for the 
participation of stakeholders in decision-making.  

6. Environmental impact assessment procedures should refer to other relevant national, regional and 
international legislation, regulations, guidelines and other policy documents such as the national biodiversity 
strategy and action plan documents, the Convention on Biological Diversity and biodiversity-related 
conventions and agreements including, in particular, the Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES), the Convention on the Conservation of Migratory Species of Wild 
Animals and the related agreements, the Convention on Wetlands (Ramsar, Iran, 1971), the Convention on 
Environmental Impact Assessment in a Transboundary Context; the United Nations Convention on the Law of 
the Sea; the European Union directives on environmental impact assessment, and the Protocol for the 
Protection of the Mediterranean Sea against Pollution from Land-based Sources.  
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7. Consideration should be given to improving integration of national biodiversity strategy and action plans and 
national development strategies using strategic environmental assessment as a tool for such integration to 
promote the establishment of clear conservation targets through the national biodiversity strategy and action 
plan process and the use of those targets for the screening and scoping targets of environmental impact 
assessment and for developing mitigation measures.  

2. Biodiversity issues at different stages of environmental impact assessment 

(a) Screening 

8. Screening is used to determine which proposals should be subject to impact assessment, to exclude those 
unlikely to have harmful environmental impacts and to indicate the level of environmental appraisal required. 
If screening criteria do not include biodiversity measures, there is a risk that proposals with potentially 
significant impacts on biodiversity will be screened out.  

9. Since a legal requirement for environmental impact assessment on environmental grounds does not guarantee 
that biological diversity will be taken into account, consideration should be given to incorporating biodiversity 
criteria into existing or new screening criteria.  

10. Types of existing screening mechanisms include:  

a. Positive lists identifying projects requiring environmental impact assessment. A few countries use (or have 
used) negative lists, identifying those projects not subject to environmental impact assessment. These lists 
should be reassessed to evaluate their inclusion of biodiversity aspects;  

b. Expert judgement (with or without a limited study, sometimes referred to as "initial environmental 
examination" or "preliminary environmental assessment"); and  

c. A combination of a positive list and expert judgement; for a number of activities an environmental impact 
assessment is more appropriate, for others an expert judgement may be desirable to determine the need for 
an environmental impact assessment.  

11. The result of screening can be that:  

a. An environmental impact assessment is required;  

b.  

i. A limited environmental study is sufficient because only limited environmental impacts are expected; the 
screening decision is based on a set of criteria with quantitative norms or threshold values;  

ii. There is still uncertainty whether an environmental impact assessment is required and an initial environmental 
examination has to be conducted to determine whether a project requires environmental impact assessment 
or not, and  

c. The project does not require an environmental impact assessment.  

12. How to use these guidelines for screening:  

a. Countries with a positive list identifying projects requiring environmental impact assessment should use, as 
appropriate, appendices I and II below for guidance on reconsidering their existing positive list with respect to 
biological diversity considerations. By assessing the possible impacts of categories of activities on biological 
diversity the existing list can be adjusted, if required;  

b. In countries where screening is based on expert judgement, experience has shown that professionals make 
screening decisions, often using "mini environmental impact assessment" to come to this decision. These 
guidelines, its appendices and other guidelines help provide these professionals with the means to come to a 
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motivated, transparent and consistent screening decision. Furthermore, the expert teams should include 
professionals with biodiversity expertise;  

c. In countries where screening is based on a combination of a positive list and expert judgement, country-
specific thematic or sector guidelines, often including quantitative norms or thresholds, facilitate the 
responsible people to make a well-founded and defendable decision. For biodiversity, thematic guidelines 
could be developed

(5)
, sector guidelines need to be reviewed on biodiversity considerations.  

The screening criteria 

13. Screening criteria may relate to: (i) categories of activities, including thresholds referring to magnitude of the 
activity and/or size of the intervention area, duration and frequency or to (ii) a magnitude of biophysical 
change that is caused by the activity, or to (iii) maps indicating areas important for biodiversity with special 
legal status or of high biodiversity value and endemism, species patterns, breeding sites, or areas with species 
of high genetic value.  

14. Determining norms or threshold values is partly a technical and partly a political process of which the outcome 
may vary for countries and for ecosystems. The technical process should at least provide a description of:  

a. Categories of activities that may affect biological diversity and the direct and indirect biophysical changes likely 
to result from these activities, taking into account characteristics such as: type or nature of activity, 
magnitude, extent/location, timing, duration, reversibility/irreversibility, likelihood, and significance; possibility 
of interaction with other activities or impacts;  

b. Area of influence. Knowing the biophysical changes that result from an activity, the expected area of influence 
of these changes can be modelled or predicted, including the probability of off-site effects;  

c. Biodiversity maps indicating ecosystems and/or land-use types and their use and non-use values (showing the 
use and non-use values of biodiversity).  

15. The process of developing a national biodiversity strategy and action plan can generate valuable information 
such as conservation priorities and targets which can guide further development of environmental impact 
assessment screening criteria

(6)
. Appendix 2 below presents a generic list of criteria, intended to be a practical 

reference for further in-country development of criteria. Pertinent questions for screening  

16. Considering the objectives of the Convention on Biological Diversity, i.e., in particular, conservation, 
sustainable use and equitable sharing of benefits derived from biological diversity, fundamental questions 
need to be answered in an environment impact assessment study:  

a. Does the intended activity affect the physical environment in such a manner or cause such biological losses 
that it influences the chance of extinction of cultivars, varieties, populations of species, or the chance of loss of 
habitats or ecosystems?  

b. Does the intended activity surpass the maximal sustainable yield, the carrying capacity of a habitat/ecosystem 
or the maximum and minimum

(7)
 allowable disturbance level of a resource, population, or ecosystem?  

c. Does the intended activity result in changes to the access to and rights over biological resources?  

17. To facilitate the development of criteria, the questions above have been reformulated for the three levels of 
diversity, reproduced in appendix 1 below.  

(b) Scoping 

18. Scoping narrows the focus of the broad issues found to be significant during the screening stage. It is used to 
derive terms of reference (sometimes referred to as guidelines) for environmental impact assessment. Scoping 
also enables the competent authority (or environmental impact assessment professionals in countries where 
scoping is voluntary):  
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a. To guide study teams on significant issues and alternatives to be assessed, clarify how they should be 
examined (methods of prediction and analysis, depth of analysis), and according to which guidelines and 
criteria;  

b. To provide an opportunity for stakeholders to have their interests taken into account in the environmental 
impact assessment;  

c. To ensure that the resulting environmental impact statement is useful to the decision maker and is 
understandable to the public.  

19. During the scoping phase, promising alternatives can be identified for in-depth consideration during the 
environmental impact assessment study.  

20. The following sequence provides an example of iterative mechanism for scoping, impact assessment and 
consideration of mitigation measures, which should be carried out with the help of existing information and 
the available knowledge among stakeholders:  

a. Describe the type of project, its nature, magnitude, location, timing, duration and frequency;  

b. Describe the expected biophysical changes in soil, water, air, flora and fauna;  

c. Describe biophysical changes that result from social change processes as a result of the proposed project;  

d. Determine the spatial and temporal scale of influence of each biophysical change;  

e. Describe ecosystems and land-use types potentially influenced by the biophysical changes identified;  

f. Determine for each ecosystem or land-use type if the biophysical changes affect one of the following 
components of biological diversity: the composition (what is there), the temporal/spatial structure (how are 
biodiversity components organized in time and space), or key processes (how is biodiversity created and/or 
maintained);  

g. Identify in consultation with stakeholders the current and potential use-functions, non-use functions and other 
longer-term less tangible benefits of biological diversity provided by the ecosystems or land-use types and 
determine the values these functions represent for society (see appendix 3 for an indicative list of functions);  

h. Determine which of these functions will be significantly affected by the proposed project, taking into account 
mitigation measures;  

i. For each alternative, define mitigation and/or compensation measures to avoid, minimize or compensate the 
expected impacts;  

j. With the help of the biodiversity checklist on scoping (see appendix 4 below), determine which issues will 
provide information relevant to decision making and can realistically be studied;  

k. Provide information on the severity of impacts, i.e. apply weights to the expected impacts for the alternatives 
considered. Weigh expected impacts to a reference situation (baseline), which may be the existing situation, a 
historical situation, or an external reference situation;  

l. Identify necessary surveys to gather comprehensive information about the biological diversity in the affected 
area where appropriate.  

21. The expected impacts of the proposed activity, including identified alternatives, should be compared with the 
selected reference situation and with the autonomous development (what will happen with biodiversity over 
time if the project is not implemented). There should be awareness that doing nothing may in some cases also 
have significant effects on biological diversity, sometimes even worse than the impacts of the proposed 
activity (e.g. projects counteracting degradation processes).  
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22. At present, evaluation criteria for biological diversity, especially at ecosystem level, are under-developed and 
need serious attention when developing in-country mechanisms to incorporate biodiversity in environmental 
impact assessment.  

(c) Impact analysis and assessment 

23. Environmental impact assessment should be an iterative process of assessing impacts, redesigning alternatives 
and comparison. The main tasks of impact analysis and assessment are:  

a. Refinement of the understanding of the nature of the potential impacts identified during screening and 
scoping and described in the terms of reference. This includes the identification of indirect and cumulative 
impacts, and of the likely causes of the impacts (impact analysis and assessment). Identification and 
description of relevant criteria for decision-making can be an essential element of this period;  

b. Review and redesign of alternatives; consideration of mitigation measures; planning of impact management; 
evaluation of impacts; and comparison of the alternatives; and  

c. Reporting of study results in a environmental impact statement.  

24. Assessing impacts usually involves a detailed analysis of their nature, magnitude, extent and effect, and a 
judgement of their significance, i.e., whether the impacts are acceptable to stakeholders, require mitigation, or 
are just unacceptable. Biodiversity information available is usually limited and descriptive and cannot be used 
as a basis for numerical predictions. There is a need to develop or compile biodiversity criteria for impact 
evaluation and to have measurable standards or objectives against which the significance of individual impacts 
can be evaluated. The priorities and targets set in the national biodiversity action plan and strategy process 
can provide guidance for developing these criteria. Tools will need to be developed to deal with uncertainty, 
including criteria on using risk assessment techniques, precautionary approach and adaptive management.  

(d) Consideration of mitigation measures 

25. If the evaluation process concludes that the impacts are significant, the next stage in the process is to propose 
mitigation ideally drawn together into an "environmental management plan". The purpose of mitigation in 
environmental impact assessment is to look for better ways to implement project activities so that negative 
impacts of the activities are avoided or reduced to acceptable levels and the environmental benefits are 
enhanced, and to make sure that the public or individuals do not bear costs which are greater than the 
benefits which accrue to them. Remedial action can take several forms, i.e. avoidance (or prevention), 
mitigation (including restoration and rehabilitation of sites), and compensation (often associated with residual 
impacts after prevention and mitigation).  

(e) Reporting: the environmental impact statement (EIS) 

26. The environmental impact statement is designed to assist: (i) the proponent to plan, design and implement the 
proposal in a way that eliminates or minimizes the negative effect on the biophysical and socio-economic 
environments and maximizes the benefits to all parties in the most cost effective manner; (ii) the Government 
or responsible authority to decide whether a proposal should be approved and the terms and conditions that 
should be applied; and (iii) the public to understand the proposal and its impacts on the community and 
environment and provide an opportunity for comments on the proposed action for consideration by decision 
makers. Some adverse impacts may be wide ranging and have effects beyond the limits of particular 
habitats/ecosystems or national boundaries. Therefore, environmental management plans and strategies 
contained in the environmental impact statement should consider regional and transboundary impacts, taking 
into account the ecosystem approach.  

(f) Review 

27. The purpose of review of the environmental impact statement is to ensure that the information for decision 
makers is sufficient, focused on the key issues, scientifically and technically accurate, and if the likely impacts 
are acceptable from an environmental viewpoint and the design complies with relevant standards and policies, 
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or standards of good practice where official standards do not exist. The review should also consider whether 
all of the relevant impacts of a proposed activity have been identified and adequately addressed in the 
environmental impact assessment. To this end, biodiversity specialists should be called upon for the review 
and information on official standards and/or standards for good practice to be compiled and disseminated.  

28. Public involvement, including minority groups, is important in various stages of the process and particularly at 
this stage. The concerns and comments of all stakeholders are considered and included in the final report 
presented to decision makers. The process establishes local ownership of the proposal and promotes a better 
understanding of relevant issues and concerns.  

29. Review should also guarantee that the information provided in the environmental impact statement is 
sufficient for a decision maker to determine whether the project is compliant with or contradictory to the 
objectives of the Convention on Biological Diversity.  

(g) Decision-making 

30. Decision-making takes place throughout the process of environmental impact assessment in a incremental way 
from the screening and scoping stages to decisions during data-collecting and analysis, and impact prediction 
to making choices between alternatives and mitigation measures and finally the decision between refusal or 
authorization of the project. Biodiversity issues should play a part in decision-making throughout. This final 
decision is essentially a political choice about whether or not the proposal is to proceed, and under what 
conditions. If rejected, the project can be redesigned and resubmitted. It is desirable that the proponent and 
the decision-making body are two different entities.  

31. The precautionary approach should be applied in decision-making in cases of scientific uncertainty about risk 
of significant harm to biodiversity. As scientific certainty improves, decisions can be modified accordingly.  

(h) Monitoring and environmental auditing 

32. Monitoring and auditing are used to see what actually occurs after project implementation has started. 
Predicted impacts on biodiversity should be monitored, as should the effectiveness of mitigation measures 
proposed in the environmental impact assessment. Proper environmental management should ensure that 
anticipated impacts are maintained within predicted levels, and unanticipated impacts are managed before 
they become a problem and the expected benefits (or positive developments) are achieved as the project 
proceeds. The results of monitoring provide information for periodic review and alteration of environmental 
management plans, and for optimizing environmental protection through good practice at all stages of the 
project. Biodiversity data generated by environmental impact assessment should be made accessible and 
useable by others and should be linked to biodiversity assessment processes being designed and carried out 
under the Convention on Biological Diversity.  

33. An environmental audit is an independent examination and assessment of a project's (past) performance, is 
part of the evaluation of the environmental management plan and contributes to the enforcement of EIA 
approval decisions.  

3. Incorporation of biodiversity considerations in strategic environmental assessments 

34. The guidelines proposed for the integration of biodiversity in environmental impact assessment are also 
applicable to strategic environmental assessment, taking into account that for the latter type of assessment, 
biological diversity concerns should be considered from the early stages of the drafting process, including 
when developing new legislative and regulatory frameworks (decision V/18, paras. 1 (c) and 2 (a)), and at the 
decision-making and/or environmental planning levels (decision V/18, para. 2 (a)), and that strategic 
environmental assessments by their nature cover policies and programmes, a wider range of activities over a 
wider area.  

35. Strategic environmental assessment, while not a new process, is not practised as widely as environmental 
impact assessment. As experience accumulates in countries, it may then be necessary to draw more specific 
guidelines for the incorporation of biodiversity in the process.  
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4. Ways and means 

(a) Capacity-building 

36. Any activity aimed at the incorporation of biodiversity considerations into national environmental impact 
assessment systems should be accompanied by appropriate capacity development activities. Expertise in 
taxonomy

(8)
, conservation biology, ecology, and traditional knowledge is required as well as local expertise in 

methodologies, techniques and procedures. Environmental impact assessments should involve ecologists with 
extensive knowledge on the relevant ecosystem(s) in the assessment team.  

37. It is also recommended to develop training workshops on biodiversity and environmental impact/strategic 
environmental assessment for both assessment practitioners and biodiversity specialists to build a common 
understanding of the issues. School and university curricula should be reviewed to ensure that they 
incorporate material on biodiversity conservation, sustainable development and environmental 
impact/strategic environmental assessment.  

38. Biodiversity-relevant data should be organized in regularly updated and accessible databases, making use of 
rosters of biodiversity experts.  

(b) Legislative authority 

39. If environmental impact assessment and strategic environmental assessment procedures are incorporated into 
legislation, and the requirements for project/policy developers to find the most environmentally sound, 
efficient options that avoid, reduce or mitigate biodiversity and other adverse impacts are made explicit, this 
will prompt developers to, at a very early stage, use environmental impact assessment tools to improve the 
development process prior to the project consent stage or in some cases prior to screening procedures.  

(c) Participation 

40. Relevant stakeholders or their representatives, and in particular indigenous and local communities should be 
involved in the development of guidelines or recommendations for environmental impact assessments as well 
as throughout the assessment processes relevant to them, including decision-making.  

(d) Incentives 

41. The possible link between impact assessment and incentive measures is pointed out in decision III/18 of the 
Conference of the Parties, on incentive measures. In paragraph 6 of that decision, the Conference of the 
Parties encouraged Parties to incorporate biological diversity considerations into impact assessments as a step 
in the design and implementation of incentive measures. The endorsement of the impact assessment process 
and its implementation within a legislative framework can act as an incentive, especially if applied at the policy 
level, to protect and, in certain cases even restore and rehabilitate biological diversity.() Financial or other 
incentives can also be part of a negotiated approval package for a project.  

(e) Cooperation 

42. Regional collaboration is of particular importance, including for the development of criteria and indicators for 
the evaluation of impact and possibly criteria and indicators that can provide early warning of potential threats 
and adequately distinguish the effects of anthropogenic activities from natural processes, and the use of 
standardized methods of collection, assembly and exchange of information is needed to ensure regional 
compatibility and accessibility of data. Guidelines and sharing of information and experiences should be made 
available through, inter alia, the Convention's clearing-house mechanism.  

43. As a follow-up to the implementation of decision IV/10 C of the Conference of the Parties, collaboration 
between the Convention on Biological Diversity and other biodiversity-related conventions, including in 
particular the Ramsar Convention and the Convention on Migratory Species, which have listed sites and 
binding agreements on certain species, and other relevant organizations and bodies will facilitate the 
development and implementation of any guidelines agreed upon for the integration of biodiversity-related 
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issues in environmental impact assessment and strategic environmental assessment. Such a collaborative 
approach, also embodied in resolution VII.16 of the Conference of the Parties to the Ramsar Convention ("The 
Ramsar Convention and impact assessment: strategic, environmental and social"), could lead to the 
development of an umbrella set of guidelines on impact assessment for biodiversity-related conventions.  

44. Web-based resources such as the clearing-house mechanism of the Convention on Biological Diversity may 
help to raise awareness about best available methods and useful sources of information and experience, and 
should be developed and used for the provision and exchange of information on environmental impact 
assessment.  

45. Communication between practitioners of environmental impact assessment and scientists working in the 
biodiversity domain is in urgent need of improvement and should be enhanced through workshops and case-
study assessments

(10)
.  

Appendix 1 

Level of 
diversity 

Biological diversity perspective 

  Conservation of biological diversity  

(Non-use values) 

Sustainable use of biodiversity 

(Use values) 

Genetic 
diversity 

(1)
 

(I) Does the intended activity cause a local loss of varieties/cultivars/breeds of cultivated plants 
and/or domesticated animals and their relatives, genes or genomes of social, scientific and 
economic importance? 

Species 
diversity 

(2)
 

(II) Does the intended activity cause a direct or 
indirect loss of a population of a species? 

(III) Does the intended activity affect the 
sustainable use of a population of a species?  

Ecosystem 
diversity 

(2)
 

(IV) Does the intended activity lead to serious 
damage or total loss of (an) ecosystem(s) or 
land-use type(s), thus leading to a loss of 
ecosystem diversity (i.e. the loss of indirect 
use values and non-use values)? 

(V) Does the intended activity affect the 
sustainable exploitation of (an) ecosystem(s) or 
land-use type(s) by humans in such manner that 
the exploitation becomes destructive or non-
sustainable (i.e. the loss of direct use values)? 

 

(1) The potential loss of natural genetic diversity (genetic erosion) is extremely difficult to determine, and does 
not provide any practical clues for formal screening. The issue probably only comes up when dealing with 
highly threatened, legally protected species which are limited in numbers and/or have highly separated 
populations (rhinoceros, tigers, whales, etc.), or when complete ecosystems become separated and the risk of 
genetic erosion applies to many species (the reason to construct so-called eco-ducts across major line 
infrastructure). These issues are dealt with at species or ecosystem level.  
(2) Species diversity: The level at which "population" is to be defined fully depends on the screening criteria 
used by a country. For example, in the process of obtaining a special status, the conservation status of species 
can be assessed within the boundaries of a country (for legal protection), or can be assessed globally (IUCN 
Red Lists). Similarly, the scale at which ecosystems are defined depends on the definition of criteria in a 
country.  

Appendix 2 

THE SCREENING CRITERIA  

This is a suggested outline of a set of screening criteria, to be elaborated on country level. It only deals with 
biodiversity criteria and thus is an add-on to already existing screening criteria.  
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Category A: Environmental impact assessment mandatory: 

Only in the case criteria can be based on formal legal backing, such as: 

· National legislation, for example in case of impact on protected species and protected areas;  

· International conventions such as CITES, the Convention on Biological Diversity, Ramsar Convention on 
Wetlands, etc.;  

· Directives from supranational bodies, such as the European Union directive 92/43/EEC of 21 May 1992 on 
conservation of natural habitats and of wild fauna and flora and directive 79/409/EEC on the conservation of 
wild birds  

Indicative list of activities for which an environmental impact assessment could be mandatory:  

(a) At the genetic level (relates to screening question I in appendix 1 above): 

· Directly or indirectly cause a local loss of legally protected varieties/cultivars/breeds of cultivated plants 
and/or domesticated animals and their relatives, genes or genomes of social, scientific and economic 
importance e.g. by introducing living modified organisms that can transfer transgenes to legally protected 
varieties/cultivars/breeds of cultivated plants and/or domesticated animals and their relatives  

(b) At species level (relates to screening question II and III in appendix 1 above): 

· Directly affect legally protected species, for example by extractive, polluting or other disturbing activities; 

· Indirectly affect legally protected species, for example by reducing its habitat, altering its habitat in such a 
manner that its survival is threatened, introducing predators, competitors or parasites of protected species, 
alien species or GMOs; 

· Directly or indirectly affect all of the above for cases which are important in respect of e.g. stop-over areas for 
migratory birds, breeding grounds of migratory fish, commercial trade in species protected by CITES. 

· Directly or indirectly affect non-legally protected, threatened species.  

(c) At ecosystem level (screening questions IV and V in appendix 1 above): 

· Are located in legally protected areas ;  

· Are located in the vicinity of legally protected areas;  

· Have direct influence on legally protected areas, for example by emissions into the area, diversion of surface 
water that flows through the area, extraction of groundwater in a shared aquifer, disturbance by noise or 
lights, pollution through air. 

Category B: The need for, or the level of environmental impact assessment, is to be determined: 

In cases where there is no legal basis to require an environmental impact assessment, but one can suspect that 
the proposed activity may have a significant impact on biological diversity, or that a limited study is needed to 
solve uncertainties or design limited mitigation measures. This category covers the frequently referred to but 
difficult to use concept of "sensitive areas". As long as so-called sensitive areas do not have any legal protected 
status it is difficult to use the concept in practice, so a more practical alternative is provided. 

The following categories of criteria point towards possible impacts on biological diversity, and further 
attention is thus required: 
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(a) Activities in, or in the vicinity of, or with influence on areas with legal status having a probable link to 
biological diversity but not legally protecting biological diversity (relates to all five screening questions in 
appendix 1 above). For example: a Ramsar site has the official recognition of having internationally important 
wetland values, but this recognition does not automatically imply legal protection of biological diversity in 
these wetlands). Other examples include areas allocated to indigenous and local communities, extractive 
reserves, landscape preservation areas, sites covered by international treaties or conventions for preservation 
of natural and/or cultural heritage such as the UNESCO biosphere reserves and World Heritage Sites; 

(b) Impacts on biological diversity possible or likely, but the environmental impact assessment is not 
necessarily triggered by law: 

(i) At the genetic level: 

· Replacing agricultural, forestry or fishery varieties or breeds by new varieties, including the introduction of 
living modified organisms (LMOs) (screening questions I and II). 

(ii) At the species level: 

· All introductions of non-indigenous species (questions II and III); 

· All activities which directly or indirectly affect sensitive or threatened species if or in case these species are 
not yet protected (good reference for threatened species is provided by the IUCN Red Lists); sensitive species 
may be endemic, umbrella species, species at the edge of their range, or with restricted distributions, rapidly 
declining species (question II). Particular attention should be given to species which are important in local 
livelihoods and cultures; 

· All extractive activities related to the direct exploitation of species (fisheries, forestry, hunting, collecting of 
plants (including living botanical and zoological resources), etc.) (question III); 

· All activities leading to reproductive isolation of populations of species (such as line infrastructure) (question 
II); 

(iii) At the ecosystem level: 

· All extractive activities related to the use of resources on which biological diversity depends (exploitation of 
surface and groundwater, open pit mining of soil components such as clay, sand, gravel, etc.) (questions IV and 
V); 

· All activities involving the clearing or flooding of land (questions IV and V); 

· All activities leading to pollution of the environment (questions IV and V); 

· Activities leading to the displacement of people (questions IV and V); 

· All activities leading to reproductive isolation of ecosystems (question IV); 

· All activities that significantly affect ecosystem functions that represent values for society (see appendix 3 
below for a list of functions provided by nature). Some of these functions depend on relatively neglected taxa; 

· All activities in areas of known importance for biological diversity (questions IV and V), such as areas 
containing high diversity (hot spots), large numbers of endemic or threatened species, or wilderness; required 
by migratory species; of social, economic, cultural or scientific importance; or which are representative, unique 
(e.g. where rare or sensitive species occur) or associated with key evolutionary or other biological processes. 

Category C: no environmental impact assessment required 
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Activities which are not covered by one of the categories A or B, or are designated as category C after initial 
environmental examination.  

The generic nature of these guidelines does not allow for the positive identification of types of activities or 
areas where environmental impact assessment from a biodiversity perspective is not needed. At country level, 
however, it will be possible to indicate geographical areas where biological diversity considerations do not play 
a role of importance and, conversely, areas where they do play an important role (biodiversity-sensitive areas). 

Appendix 3 

INDICATIVE LIST (NON-EXHAUSTIVE) OF EXAMPLES OF FUNCTIONS OF THE NATURAL ENVIRONMENT THAT 
ARE DIRECTLY (FLORA AND FAUNA) OR INDIRECTLY (SERVICES PROVIDED BY ECOSYSTEMS SUCH AS WATER 

SUPPLY) DERIVED FROM BIOLOGICAL DIVERSITY. 

Production functions  
Natural production 

 Timber production  
 Firewood production  
 Production of harvestable grasses (construction and artisanal use)  
 Naturally produced fodder & manure  
 Harvestable peat  
 Secondary (minor) products  
 Harvestable bush meat (food)  
 Fish and shellfish productivity  
 Drinking water supply  
 Supply of water for irrigation and industry  
 Water supply for hydroelectricity  
 Supply of surface water for other landscapes  
 Supply of ground water for other landscapes  

Nature-based human production  
 Crop productivity  
 Tree plantations productivity  
 Managed forest productivity  
 Rangeland/livestock productivity  
 Aquaculture productivity (freshwater)  
 Mariculture productivity (brackish/saltwater)  

Carrying functions  
 Suitability for constructions  
 Suitability for indigenous settlement  
 Suitability for rural settlement  
 Suitability for urban settlement  
 Suitability for industry  
 Suitability for infrastructure  
 Suitability for transport infrastructure  
 Suitability for shipping / navigation  
 Suitability for road transport  
 Suitability for rail transport  
 Suitability for air transport  
 Suitability for power distribution  
 Suitability for use of pipelines  
 Suitability for leisure and tourism activities  
 Suitability for nature conservation  

 
Processing and regulation functions  
Land-based processing and regulation functions  

 Decomposition of organic material (land based)  
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 Natural desalinization of soils  
 Development / prevention of acid sulphate soils  
 Biological control mechanisms  
 Seasonal cleansing of soils  
 Soil water storage capacity  
 Coastal protection against floods  
 Coastal stabilization (against accretion / erosion)  
 Soil protection  

Water related processing and regulation functions  
 Water filtering function  
 Dilution of pollutants function  
 Discharge of pollutants function  
 Flushing / cleansing function  
 Bio-chemical/physical purification of water  
 Storage for pollutants function  
 Flow regulation for flood control  
 River base flow regulation  
 Water storage capacity  
 Ground water recharge capacity  
 Regulation of water balance  
 Sedimentation / retention capacity  
 Protection against water erosion  
 Protection against wave action  
 Prevention of saline groundwater intrusion  
 Prevention of saline surface-water intrusion  
 Transmission of diseases  

Air-related processing and regulation functions  
 Filtering of air  
 Carry off by air to other areas  
 Photo-chemical air processing (smog)  
 Wind breaks  
 Transmission of diseases  
 Carbon sequestration  

Biodiversity-related regulation functions  
 Maintenance of genetic, species and ecosystem composition  
 Maintenance of horizontal and vertical spatial structure, and of temporal structure  
 Maintenance of key processes for structuring or maintaining biological diversity  
 Maintenance of pollinator services  

Signification functions  
Cultural/religious/scientific/landscape functions  

Appendix 4 

BIODIVERSITY CHECKLIST ON SCOPING FOR THE IDENTIFICATION OF THE IMPACTS OF PROPOSED PROJECTS 
ON COMPONENTS OF BIODIVERSITY (NOT EXHAUSTIVE) 

COMPONENTS OF BIOLOGICAL DIVERSITY 

    Composition Structure (temporal) Structure  
(spatial: 

horizontal and 
vertical) 

Key processes 

LEVELS OF 
BIOLOGICAL 
DIVERSITY 

Genetic 
diversity 

 Minimal viable 
population (avoid 
destruction by 
inbreeding / gene 
erosion)  

 Local cultivars.  

 Cycles with high and 
low genetic diversity 
within a population.  

 Dispersal of 
natural genetic 
variability  

 Dispersal of 
agricultural 
cultivars.  

 Exchange of genetic 
material between 
populations (gene 
flow)  

 Mutagenic influences  
 Intraspecific 
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 Living modified 
organisms.  

competition  

  Species 
diversity 

 Species composition, 
genera, families etc, 
rarity / abundance, 
endemism / exotics  

 Population size and 
trends  

 Known key species 
(essential role)  

 Conservation status  

 Seasonal, lunar, tidal, 
diurnal rhythms 
(migration, breeding, 
flowering, leaf 
development, etc. )  

 Reproductive rate, 
fertility, mortality, 
growth rate.  

 Reproductive 
strategy.  

 Minimal areas for 
species to 
survive.  

 Essential areas 
(stepping stones) 
for migrating 
species.  

 Niche 
requirements 
within ecosystem 
(substrate 
preference, layer 
within 
ecosystem)  

 Relative or 
absolute isolation  

 Regulation 
mechanisms such as 
predation, herbivory, 
parasitism,.  

 Interactions between 
species.  

 Ecological function of 
a species  

  Ecosystem 
diversity 

 Types and surface 
area of ecosystems  

 Uniqueness / 
abundance  

 Succession stage, 
existing disturbances 
and trends 
(=autonomous 
development)  

 Adaptations to / 
dependency on 
regular rhythms: 
seasonal  

 Adaptations to / 
dependency of on 
irregular events: 
droughts, floods, 
frost, fire, wind  

 Succession (rate)  

 Spatial relations 
between 
landscape 
elements (local 
and remote)  

 Spatial 
distribution 
(continuous or 
discontinuous / 
patchy);  

 Minimal area for 
ecosystem to 
survive.  

 Vertical structure 
(layered, 
horizonts, 
stratified).  

 Structuring 
process(es) of key 
importance for the 
maintenance of the 
ecosystem itself or for 
other ecosystems.  

B. Designing national-level monitoring programmes and indicators 
The Conference of the Parties 

1. Requests the Executive Secretary to report on the development and use of indicators in all the thematic areas 
and cross cutting issues to the Subsidiary Body on Scientific, Technical and Technological Advice prior to the 
seventh meeting of the Conference of the Parties;  

2. Urges Parties that have yet not done so to respond to the questionnaire on the subject of indicators that was 
sent by the Executive Secretary in May 2001 so as to enable the Executive Secretary to update the analysis;  

3. Requests the Executive Secretary to convene a meeting of an expert group that is broadly representative of 
experts from both United Nations and biogeographical regions. The group should further develop the three 
annexes to the note of the Executive Secretary on ongoing work on indicators

(11)
 on:  

a. Principles for developing national-level monitoring and indicators;  
b. A set of standard questions for developing national-level indicators; and  
c. A list of available and potential indicators based on a conceptual framework that has qualitative and 

quantitative approach;  
4. Requests the Executive Secretary to report to a meeting of the Subsidiary Body on Scientific, Technical and 

Technological Advice prior to the seventh meeting of the Conference of Parties. In doing so, the Executive 
Secretary should take into account the specific comments of delegates in the seventh meeting of the 
Subsidiary Body on Scientific, Technical and Technological Advice and the following guidance:  

a. Give particular attention to the note by the Executive Secretary on recommendations for a core set of 
indicators on biological diversity prepared for the third meeting of the Subsidiary Body

(12)
 and background 
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paper prepared for the same meeting by the liaison group on indicators of biological diversity
(13)

 and 
subsequent related papers;  

b. Consider development and segregation of the key questions contained in annex II to the note by the Executive 
Secretary on ongoing work on indicators according to the three levels of biodiversity, and reorder them to 
correspond to articles of the convention as far as possible, and give attention to the use of early warning 
indicators;  

c. Consider developing and organizing the list of indicators for each thematic area grouped as driver, pressure, 
state, impact and response to pressure on biodiversity;  

d. Regional approaches to indicator development should be promoted in order to assess the status and trends of 
biodiversity. For the development of the list of indicators, there is a need for harmonization and collaboration 
with regional and international initiatives, including the Organisation for Economic Co-operation and 
Development, the Commission on Sustainable Development, the Ramsar Convention on Wetlands, the Pan-
European processes (the Pan-European Biological and Landscape Strategy and the Ministerial Conference on 
the Protection of Forests in Europe), the Montreal process on criteria and indicators for the conservation and 
sustainable management of temperate and boreal forests, the Food and Agriculture Organization of the United 
Nations and the United Nations Forum on Forests;  

e. Note that the list of indicators should provide a resource that will support users in identifying the most 
appropriate indicators for their needs, and to access experience in other countries, regions and sectors, and 
that indicators must be policy and management relevant.  
C. Scientific assessments 
The Conference of the Parties 

1. Welcomes the outline for the assessment reports developed by the Millennium Ecosystem Assessment
(14)

;  
2. Encourages Parties to support the involvement of experts in the Millennium Ecosystem Assessment process 

and provide assistance to developing countries and countries with economics in transition that are interested 
in undertaking national or regional assessments within the framework of the Millennium Ecosystems 
Assessment;  

3. Requests the Subsidiary Body on Scientific, Technical, and Technological Advice to review the findings of the 
Millennium Ecosystem Assessment and provide recommendations to the Conference of the Parties based on 
the review;  

4. Recognizing the importance of the assessment of the status of the world's protected areas
(5)

, encourages the 
Executive Secretary, in close collaboration with the World Conservation Monitoring Centre of the United 
Nations Environment Programme and IUCN, to facilitate development and implementation of this assessment.  

 

(3)
Based on Sadler and Verheem, 1996.  

(4)
 Saddler and Verheem, 1996; South Africa, 2000; Nierynck, 1997 ; Nooteboom, 1999.  

(5)
 Some concrete targets in the draft global strategy for plant conservation (see item 17.3 below).  

(6)
 Summarized in the IAIA information document by Treweek, 2001, box 2.  

(7)
 For example, fire can be too frequent and too infrequent to sustain the integrity/health of a given 

ecosystem.  
(8)

 See the Global Taxonomy Initiative and the programme of work (decision VI/8).  
(9)

 UNEP/CBD/COP/4/20 and UNEP/CBD/SBSTTA/4/10.  
(10)

 UNEP/CBD/COP/5/INF/34.  
(11)

 UNEP/CBD/SBSTTA/7/12.  
(12)

 UNEP/CBD/SBSTTA/3/9.  
(13)

 UNEP/CBD/SBSTTA/3/INF.13.  
(14)

 UNEP/CBD/COP/6/INF/38, annex I.  
(15)

 UNEP/CBD/COP/6/INF/25.  

http://www.cbd.int/doc/meetings/cop/cop-04/official/cop-04-20-en.pdf
http://www.cbd.int/doc/meetings/sbstta/sbstta-04/official/sbstta-04-10-en.pdf
http://www.cbd.int/doc/meetings/sbstta/sbstta-07/official/sbstta-07-12-en.pdf
http://www.cbd.int/doc/meetings/sbstta/sbstta-03/official/sbstta-03-09-en.pdf
http://www.cbd.int/doc/meetings/sbstta/sbstta-03/information/sbstta-03-inf-13-en.pdf
http://www.cbd.int/doc/meetings/cop/cop-06/information/cop-06-inf-38-en.pdf
http://www.cbd.int/doc/meetings/cop/cop-06/information/cop-06-inf-25-en.pdf
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Annex 2 –  World Commission on Dams 
recommendations 

Taken from the World Commission on Dams Framework (2008): 

KEY WCD RECOMMENDATIONS 

1. Development needs and objectives should be clearly formulated through an open and 
participatory process, before various project options are identified. 

2. A balanced and comprehensive assessment of all options should be conducted, giving social and 
environmental aspects the same significance as technical, economic and financial factors.  

3. Before a decision is taken to build a new dam, outstanding social and environmental issues from 
existing dams should be addressed, and the benefits from existing projects should be maximized.  

4. All stakeholders should have the opportunity for informed participation in decision-making 
processes related to large dams through stakeholder fora. Public acceptance of all key decisions 
should be demonstrated. Decisions affecting indigenous peoples should be taken with their free, 
prior and informed consent. 

5. The project should provide entitlements to affected people to improve their livelihoods and 
ensure that they receive the priority share of project benefits (beyond compensation for their 
losses). Affected people include communities living downstream of dams and those affected by dam-
related infrastructure such as transmission lines and irrigation canals.  

6. Affected people should be able to negotiate mutually agreed and legally enforceable agreements 
to ensure the implementation of mitigation, resettlement and development entitlements. 

7. The project should be selected based on a basin-wide assessment of the river ecosystem and an 
attempt to avoid significant impacts on threatened and endangered species. 

8. The project should provide for the release of environmental flows to help maintain downstream 
ecosystems.  

9. Mechanisms to ensure compliance with regulations and negotiated agreements should be 
developed and budgeted for, compliance mechanisms should be established, and compliance should 
be subject to independent review.  

10. A dam should not be constructed on a shared river if other riparian States raise an objection that 
is upheld by an independent panel.  

 


