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Marko Keskinen

Water Resources Development and Impact
Assessment in the Mekong Basin: Which Way
to Go?

The Mekong River Basin is facing rapid changes,
including intensive plans for water development. While
the different development projects are considered to be
important for economic development, the negative im-
pacts that they are likely to cause for ecosystems and
livelihoods are estimated to be remarkable. Yet, existing
impact assessment processes seem in many cases to be
inadequate to capture even the actual magnitude of the
impacts at different levels. This article looks at the
different impact assessment processes and their chal-
lenges in the basin. It is argued that impact assessment
in this kind of dynamic and complex setting requires
better coordination between assessments at different
levels. Basinwide impact assessment would benefit from
a more adaptive, multilevel approach that makes better
use of assessments from local levels up to the regional
level and builds on more participatory and interdisciplin-
ary methods. Successful impact assessment also re-
quires the recognition of the highly political nature of
water development and related planning processes.

INTRODUCTION

The Mekong River is among the greatest rivers of the world: it
is the 10th largest in the world, with an estimated length of 4909
km and mean annual flow of 475 km3 (1, 2). Altogether six
countries—China, Burma/Myanmar, Thailand, Laos, Cambo-
dia, and Vietnam—fall partly within the Mekong Basin. The
basin is currently facing rapid changes: population is growing
and urbanizing and the economies of riparian countries are
developing rapidly. At the same time disparities are growing,
particularly between urban and rural areas, and water and
related resources are under increasing pressure.

While the ongoing and planned water-development proj-
ects—most notably the construction of large hydropower
dams—are considered to be important for economic develop-
ment, the negative impacts that they are likely to cause for river-
dependent ecosystems and for livelihoods of millions of people
are estimated to be remarkable (3, 4, 5). The benefits and losses
related to water development are also often felt in different
countries, making water development a sensitive transboundary
issue as well.

Still, discussion about the development plans and their
potential impacts in the basin remains relatively weak, and the
public engagement in planning processes is low. At the same
time, assessments in different parts of the basin provide
differing estimates on potential environmental, social, and
economic impacts, and, particularly, basinwide assessments
have several challenges related to their comprehensiveness and
overall reliability (see, e.g., 3, 4, 6–8). Despite these challenges,
the results from different assessments are used to guide
development in the basin (see, e.g., 9).

MEKONG IS BEING DEVELOPED: WHAT ABOUT THE
IMPACTS?

The Mekong River system is home to a large variety of fish and
other aquatic species, and the freshwater fishery in the basin is
believed to be one of the largest in the world (10). The Mekong
and its tributaries also support a variety of floodplains and
provide water for agriculture that forms the main source of
livelihood in the rural areas (11). These water-related resources
support the majority of the basin population, many of whom
are poor.

The ongoing and planned water-development projects are
likely to cause remarkable changes for the availability of these
water-related resources and, consequently, for the livelihoods of
millions of people (3, 4). Different assessments and analyses
have therefore been undertaken at different levels and by
different actors to guide planning and decision-making.
However, as will be discussed herein, the information available
for development plans and their impacts seems in many cases to
be insufficient for balanced planning to actually take place.
Current assessments are also predominantly responsive, looking
at the impacts of planned (or even already ongoing) develop-
ments in the basin, while the more strategic assessments about
the possible development paths and options, e.g., in form of
Comprehensive Options Assessment (12), are basically nonex-
istent.

It is, however, exactly these more strategic assessments that
would be needed to consider the most sustainable options for
development in the basin. Although the basin resources are
already utilized in a variety of ways, particularly through
subsistence farming and fishing and diverse use of wetland
resources (4, 11), the common justification for large-scale water
development in the basin is the ‘‘underdevelopment’’ and
‘‘underutilization’’ of the basin and its resources (9). Conse-
quently, most development plans focus on modern sectors, such
as irrigated agriculture and hydropower, while a majority of the
population in the basin actually depends on more traditional
livelihood sources. Worryingly, in many cases, these kinds of
large-scale development interventions seem—despite their ulti-
mate objectives of poverty reduction—to actually undermine
the foundations of the livelihoods of the poorest groups by
negatively impacting the availability of and access to common
pool resources, most importantly fish (4, 13).

The challenges related to impact assessment and, overall, to
water development can be linked to the broader challenges with
water governance in the Mekong Basin. In terms of governance,
the planning and decision-making processes in practically all
riparian countries remain relatively nonparticipatory and non-
transparent, hindering open discussion about the different
development plans and their potential impacts. Due to the
crosscutting nature of water, water management also falls under
several different ministries and institutes; both vertical and
horizontal discontinuities and even institutional rivalries follow,
making water governance particularly challenging to coordinate
(14, 15, 16).
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Regional Cooperation

In terms of water management, the most relevant regional
coordination body in the basin is the Mekong River Commis-
sion (MRC) (17). The MRC was established in its current form
in 1995 by four downstream countries, Laos, Thailand,
Cambodia, and Vietnam, and it aims to guide balanced water
resources in the basin. The Commission’s task is, however,
challenged by the absence of China, the most upstream country,
which has massive plans for hydropower development on the
Mekong mainstream. The MRC has also its own, internal
challenges; many consider the commission to be insensitive to
local realities, too technically oriented, and not transparent
enough to really facilitate discussion about the development
plans, their impacts, and consequent trade-offs (see, e.g., 13, 14,
18, 19).

Perhaps the biggest challenge for the MRC is that, despite
the often-highlighted objective of riparian countries’ govern-
ments for coordinated development, labelled as ‘‘the Mekong
Spirit,’’ the MRC seems to be increasingly sidelined from the
actual planning processes of water development in its member
countries (8, 14, 15). The political elites of the riparian countries
share relatively similar aspirations for economic development,
and the potentially negative local-level impacts of different
development plans are thus not always taken properly into
consideration, even in national- and regional-level discussions—
be it at the MRC or elsewhere (15).

Despite these challenges, the MRC is arguably the most
suitable organization for basinwide impact assessments. The
commission does not, however, have a common impact
assessment approach that would be applied systematically by
the commission and its national committees. Instead, the
different MRC programs have developed and applied several
different assessment methods over the years, often with
relatively poor coordination among the programs (20).

One commonality to most of these approaches is that they
are planned in a relatively top-down manner and that they
predominantly make use of aggregated, macroscale data. Many
of the assessments also focus narrowly on selected issues only,
instead of more comprehensive and cross-sectoral approaches.
Despite these challenges, the assessment results provided by the
different MRC programs are used to guide planning and
decision-making on water development in the basin. For

example, the World Bank used the results generated by the
MRC’s Decision Support Framework to formulate its Mekong
Regional Water Resources Assistance Strategy and therefore to
study the possibilities for basin development, concluding that
‘‘there is scope for significant levels of coordinated develop-
ment’’ in the basin (9). This statement has been challenged by
other actors and assessments (see, e.g., 13, 24).

Different Approaches for Impact Assessment

There are several initiatives to assess the development impacts
at different levels in the Mekong Basin. Numerous impact
assessment methodologies have been applied and even more
proposed by different actors, including national line agencies,
universities, nongovernmental organizations (NGOs), as well as
regional actors, such as the MRC and the Asian Development
Bank. Most of these assessments focus on basic hydrological
analyses and common Environmental Impact Assessments, but
also broader, strategic assessments have been proposed,
drawing on, e.g., Strategic Environmental Assessment (21).

Impact assessment in the basin is challenged by the large
variety of development plans in different parts of the basin, and
by the lack of comprehensive information on these plans. The
complexity of interconnections among hydrology, ecosystems,
and livelihoods provides an additional challenge for environ-
mental and social assessments, especially because there still exist
severe information and knowledge gaps, even on the most
critical environmental and social issues, such as fisheries (25). It
comes therefore as no surprise that different impact assessments
provide often remarkably different estimates on potential
hydrological, environmental, and social impacts of basin
development.

A good example of the variation between estimates of
different impact assessments is provided by Kummu and
Sarkkula (6), who analyzed the estimates provided by three
different cumulative impact assessment studies on predicted
flow changes to Tonle Sap Lake of Cambodia. Different
assessments provide relatively differing estimates; for example,
the estimated changes in Tonle Sap’s dry-season water level
range from an increase of 15 cm up to 60 cm. While the
difference of few dozens of centimeters may seem rather
insignificant, this variation does actually mean a remarkable
difference, in particular, for the gallery forests in the Tonle Sap

Same-same but different: while rice cultivation forms the main
livelihood source in the entire basin, its characteristics vary between
different areas. Rain-fed rice cultivation in the Tonle Sap floodplain
where cultivation is largely dependent on annual flood cycle. (Photo:
M. Keskinen)

Rice cultivation in the floodplains of the Mekong Delta where water-
control structures and agricultural intensification have enabled
cultivation of even three rice crops per year. (Photo: M. Keskinen)
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floodplain. The estimated gallery forest areas that would be
permanently inundated—in essence destroyed—vary remark-
ably between different assessments, and the three assessments
focusing on something as straightforward as water-level
changes thus provide relatively different estimates about the
potential impacts in the area (6).

In addition, the assessments focusing on hydrological
changes present only the very first step toward comprehensive
impact assessment. A river is much more than a hydrograph,
and estimations about hydrological changes cannot thus be
used to draw direct conclusions about the actual ecological,
social, and economic consequences (24). Instead, proper
environmental and social impact assessments require consider-
ation of much broader themes and their linkages across
different scales—an approach that is still largely lacking in the
Mekong Basin.

CHALLENGES FOR BASINWIDE IMPACT
ASSESSMENTS

The previous discussion has demonstrated that the lack of
coherent information about the development impacts in the
Mekong Basin is not due to the lack of impact assessments per
se—actually vice versa. Why then are the existing assessment
approaches not that successful in providing coherent and
meaningful information about the impacts likely to occur in
different parts of the basin? Based on experience from impact
assessments in different parts of the Mekong Basin (26), there
appear to be four major challenges that make it more difficult
for the basinwide impact assessments to reliably and compre-
hensively estimate the impacts at different levels.

Data Reliability and Representativeness

Most of the basinwide analyses and assessments applied in the
Mekong Basin build on quantitative macroscale data, and data
are usually presented at national and/or provincial levels (see,
e.g., 27). There are, however, several cases where the
comparison of this macro-level data with information available
from lower levels has indicated that severe biases and even
errors emerge from the macroscale data when compared with
the actual situation on the ground (see, e.g., 21, 28, 29). The
reasons for these biases seem to stem from the misinterpreta-
tions and simplifications of the aggregated data, as well as from
the biases of the actual enumeration methods (28).

Many of the current basinwide impact assessments seem thus
to fail to capture the diversity of social, cultural, economic,
political, and environmental issues and their interconnections in
different parts and levels within the basin. Most regional impact
assessment approaches offer little flexibility in their indicators
or research methods, but instead they force—in the name of
comparability and clarity—the assessments at different levels
into the same format by using standardized and predecided
indicators and methods. While this ensures better comparabil-
ity, a great deal of the diversity occurring in the lower
assessment levels can be lost. As a result, regional assessments
may miss important local-level aspects and can thus present
overly simplified pictures of different areas.

Spatial and Temporal Scales

The challenge with scales can be seen to have two main
dimensions, that of time and that of space (30). The challenge
with spatial scales is that while the impacts of water
developments in the basin are in effect felt at the local level,
coordinated planning and decision-making require essentially a
regional approach. The scope of truly comprehensive basinwide
impact assessments should therefore extend from very local

level to regional level and, in some aspects, even to the global
level (31). The situation thus reflects the challenge related to
environmental assessments in general, namely, that the tradi-
tional, centralized assessment efforts at regional and global
levels are often too insensitive and inflexible to really be able to
assess the multilevel nature of environmental and social
problems (32, 33, 34).

The need to assess the impacts at different spatial scales is
closely linked to the need for increased interaction between the
assessments at the different levels. The challenge with spatial
scales becomes thus also a challenge with scales of management,
institutions, and, ultimately, of information and knowledge. As
highlighted by Cash et al. (32), the failure to properly address
these different issues and their cross-scale dynamics has, in
many cases, had adverse consequences for management of
human-environment systems. In the Mekong context, basinwide
impact assessments can be seen to be particularly vulnerable for
failure to properly take into account the complexities across
different scales. Basinwide assessments are usually focused on a
limited number of key issues, since this makes their implemen-
tation less resource- and time-consuming (see, e.g., 7, 21, 23,
27). In order to ensure that these regional key issues do capture
the diversities at the different levels, however, at least the
following things should be in place: close interaction between
the actors at different levels, sufficient knowledge about the
actual local-level diversities, and transparent and adaptive
assessment processes (32). In terms of existing basinwide impact
assessments in the Mekong Basin, there is still plenty to improve
on in practically all of these aspects (21).

Assessment of development impacts is further challenged by
the issue of time; the impacts of water developments usually
differ depending on the timescale used, where shorter- and
longer-term impacts may be potentially very different. This is
partly due to the different timescales of responses to different
changes, where some impacts are felt immediately and others
more slowly over time (35). In addition, cumulative impacts
occurring over longer periods can be very different compared to
the estimated short-term impacts, with longer-term impacts
being generally more difficult to assess. The situation may,
however, also be vice versa. Many cumulative impact assess-
ments combine in their estimations, for example, hydropower
and agricultural development, which typically leads the
potential flow changes from these two developments to partially
cancel each other out. This is, however, not necessarily true in
the short-term; hydropower and irrigation projects in different
countries are rarely planned in a coordinated manner, and the
projects may thus be completed on very different timescales.
The short-term impacts of certain water developments may thus
actually be radically different—and potentially more dramat-
ic—than the estimated longer-term impacts (36).

Crosscutting Issues

The third major challenge related to current basinwide impact
assessment practices is related to the problem of assessing the
impacts of basin developments that result from particularly
complex, crosscutting issues such as fisheries or flood pulse. The
actual impact of these kinds of crosscutting issues consists
typically of an array changes that have both direct and indirect
impacts on the issue in question (4, 40). Meaningful impact
assessment of these kinds of crosscutting issues would thus
require a holistic approach that integrates expertise from several
different disciplines. However, most of the impact assessments
in the Mekong Basin have a relatively narrow, sectoral focus,
and they thus tend to ‘‘compartmentalize’’ the environment and
social systems into selected indicators and sectors (37, 40).

A prime example of this kind of crosscutting issue is the
flood pulse system of Tonle Sap Lake and its floodplains (38).
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The flood pulse of the lake is believed to be the main driver for
ecosystem productivity in the lake and floodplains, which
provide the source of food and livelihoods for millions of people
(28, 37). Consequently, assessments of the possible changes in
the flood-pulse dynamics would be critically important from
environmental, social, as well as economic points of view. As
pointed out by Lamberts (40), however, the current environ-
mental impact assessment practices fail to assess the actual
impacts of complex, crosscutting processes such as flood pulse
and, thus, fail to identify the full consequences of flow
alterations for the Tonle Sap ecosystem (41).

Another major crosscutting issue in the basin is, of course,
fish, which is not only environmental but also very much a
social and economic issue due to its critical importance for food
and income for different social groups, including the poorest (4,
10). Already, this multidimensionality makes the Mekong
fisheries a particularly complex, crosscutting issue. In addition,
due to extensive fish migration along the Mekong mainstream
as well as between mainstream and tributaries, fish production
is particularly vulnerable to flow changes. For the same reason,
the actual social and economic impacts caused by decreased fish
production may be felt in very different areas than where the
decrease is actually caused, requiring, therefore, a holistic,
cross-scale assessment approach.

Public Engagement

The most important reason to carry out impact assessments is
to inform planning and decision-making. Indeed, environmental
decision-making is relying increasingly on technical expertise
and assessments—so much so that Rayner (42) characterized
the present era as the ‘‘age of assessment.’’ Ideally, impact
assessments would be based on neutral information and sound
science, and they would thus provide objective advice for a
rational decision-making process. This is, however, rarely—if
ever—the case, and neither assessments nor planning processes
can be separated from values and interests of different groups
and, consequently, from broader political processes linked to
them (43, 44). Different forms of public engagement have been
proposed as a way to take the interests of different groups into
better account, to make alternative forms of knowledge and
information more available, to increase the transparency of
assessment processes, and, overall, to increase shared respon-
sibility for planning and management (see, e.g., 42–45).

While several water-related planning processes in the
Mekong region already do engage public—or, as they are
usually referred to, ‘‘stakeholders’’ (46)—in a variety of ways,
very few of them seem to provide a really meaningful and truly
engaging way to influence the actual planning and decision-
making processes (see, e.g., 3, 7, 8, 15). The problems with
public engagement in water planning in the Mekong region can
also be linked to the existing governance challenges. In practice,
none of the riparian countries is truly a democratic one, and all
of them have their own problems with public engagement in
decision-making processes. The challenges with participation in
impact assessments are linked, among other things, to the
transparency of assessment processes and related water
development, to the ways in which the public is engaged (and
not engaged) in them, as well as to the quality of communica-
tion of assessment methods, assumptions, and findings to
different stakeholders (47).

WAY FORWARD: MULTILEVEL IMPACT
ASSESSMENT WITH PARTICIPATORY AND
INTERDISCIPLINARY TWIST

The previous paragraphs argued that many of the current
basinwide assessments fail to comprehensively take into account

the issues and impacts at different levels. The question thus
arises: how can the situation be improved, and in which ways
should the current impact assessment practices be developed?
Although impact assessments should always be context-specific,
with different situations requiring different approaches and
methods, some general principles that can help to overcome at
least some of the challenges can still be recognized. These are
discussed in more detail next (48).

Multilevel Impact Assessment

Many of the challenges described here are related to the issue of
scales and to problems with linking information from different
levels together in a meaningful way. Currently, most of the
existing assessments in the Mekong Basin seem to either focus
on the impacts in a relatively small area—for example, in a
tributary or even within a village—or they look at the impacts
at much higher levels, focusing on costs and benefits, for
example, only on national level (51). These two approaches
seem to be rarely combined or even systematically analyzed
together (5).

As a result, few current impact assessment approaches seem
to actually be able to assess the impacts in a manner that would
be consistent at the basinwide level and yet would not
oversimplify, or even misrepresent, the issues at lower levels.
It would thus seem beneficial to move toward more flexible,
multilevel assessment approaches that make use of analyses and
assessments at multiple levels. Preferably, this kind of multilevel
assessment approach would first carry out local-level analyses,
and only after that—based on the results from the local
analyses—would assess the impacts at higher, national and
regional levels (52). While the more local-level assessments help
to better capture the lower-level diversities, the information
provided by more macroscale analysis can help to create the
bigger picture and thus to identify the most relevant issues
regionally. In addition, to overcome the weaknesses of different
research methods, the multilevel assessment approach should
also encourage utilization of different techniques, including
both quantitative and more qualitative methods (4, 28).

Ideally, the assessments at different levels should build on
common impact assessment framework that recognizes the
main objectives and general research methods for the assess-
ments (53). In reality, however, there are rarely enough time,
resources, and/or capacity for a systematic assessment that
would include planning, implementation, and analysis of
different assessments in a common framework from the local
level to the regional level (34). Instead, the impact assessments
in the Mekong Basin—like in many other transboundary
basins—continue to be carried out by different actors at
different levels with different methods and objectives.

It is therefore crucially important to make better use of
already existing analyses and assessments, and increase inter-
action between different assessment processes at different
levels—with specific emphasis on including lower-level assess-
ments better into national and regional processes. Since
different assessments are providing relatively different estimates
on possible impacts, it is also very important to make use of the
results of several different assessments—rather than relying only
on one assessment—when formulating the strategies for water
development in the region.

Towards Interdisciplinarity

Another major challenge for basinwide impact assessments is
the assessment of cumulative impacts of different development
plans because these plans are located in different parts of the
basin and have often different impacts that may both reinforce
and cancel out each other. In addition, impact assessment is
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particularly challenging in the case of complex, crosscutting
issues such as fisheries. Indeed, many of the current assessment
processes in the Mekong Basin seem to fail to properly address
the cumulative impacts due to their sectoral approach and focus
on selected plans and projects only (4, 37, 40).

In order to better assess these kinds of cumulative impacts, it
is suggested that impact assessments should move toward
multidisciplinary and, increasingly, interdisciplinary approaches
(53). Although multidisciplinary assessments seem to be getting
more common in the region, the problem is that they are not
really going to challenge the dominance of sectoral approaches
in most impact assessments. The impact assessment processes
would thus benefit from greater interdisciplinarity and,
consequently, from new kinds of assessment and analysis
methods that build on actual challenges in hand rather than
on disciplinary research traditions.

One of the main challenges in the introduction of truly
interdisciplinary approaches seems to be the lack of under-
standing about what it actually means and requires. Although
increasing numbers of impact assessments in the region claim to
be interdisciplinary (see, e.g., 4, 23, 50), in reality, most of them
remain largely multidisciplinary, relying on disciplinary/sectoral
methods and indicators. Developing a truly interdisciplinary
approach for impact assessment is a slow process that requires
enough time and resources as well as flexibility for further
development of the assessment methods. The experts involved
in a truly interdisciplinary process must also be ready to give up
some of their ‘‘disciplinary sovereignty’’ and modify and
develop the methods they are used to applying within their
own disciplines and sectors (49).

Increasing Participation

Since large-scale water-development projects are likely to bring
differing benefits and losses to different groups, water-planning
processes are not only technical but unavoidably also social and
political processes. The impact assessment is thus not only
about neutral numbers, but also about the values given—
consciously and subconsciously—to different issues (43).
Increasing participation of different stakeholders provides one
possibility to address these more social and political aspects of
impact assessment.

While participation does have its own challenges and can in
some cases even strengthen existing power imbalances (see, e.g.,
15, 42, 55), it also has the potential to enhance the legitimacy of
the assessment process, to increase acceptance of assessment
findings among different stakeholders, and, most importantly,
to make the entire assessment process more transparent and
comprehensive. Truly engaging participation also has the
potential to increase understanding of local-level diversities
and to get feedback from different stakeholders on assessment
methods and results. This kind of mutual learning is particularly
important for the impact assessments of complex and dynamic
issues because their assessment should build on iterative,
adaptive processes rather than on on-off analyses.

The impact assessments in the Mekong Basin should
therefore increase their emphasis on public participation to
ensure that different stakeholders have meaningful ways to
participate in the assessment processes, and to develop and
discuss the objectives, methods, and assumptions of the
assessments. The assessments should also make better use of
the experiences from existing participatory assessment process-
es, such as Thai Baan research (56). There is also a need to
emphasize publication and communication—particularly in
native languages—of the principles and results of different
impact assessments, combined with an increased capacity to
facilitate discussion and information exchange on these topics.

CONCLUSIONS

The Mekong River Basin is truly at the crossroads. The drive
for increased utilization of the river and its resources is intensive
as riparian countries search means for development, yet the
actual impacts of these developments remain in many aspects
unclear, and discussion about the most sustainable development
options is weak. This article discussed the current state of
development of water resources in the Mekong Basin, with a
specific emphasis on basinwide impact assessment practices and
their major challenges. It is suggested that the impact
assessments would benefit from a more multilevel approach
that combines assessments from lower levels up to the regional
level and make better use of interdisciplinarity and participa-
tion. Assessments of complex environmental and social issues
should also have long-term perspective, and the entire
assessment framework should thus build on adaptive, learn-
ing-oriented processes.

The good news is that there already exist several impact
assessment processes at different levels in the Mekong Basin.
These processes provide a remarkable knowledge base about the
estimated impacts as well as about the strengths and weaknesses
of different assessment methods. Better coordination between
the different assessment processes and, in particular, increased
interaction between the assessments at different levels would
thus be potentially very beneficial for impact assessments in the
basin. Particularly important is to make better use of the diverse
experiences from the local-level assessments, and take these as
the basis for broader, regional assessments.

These kinds of practical recommendations provide, however,
only the starting point on the way toward more comprehensive
and engaging impact assessment. A truly meaningful impact
assessment also requires the recognition of the highly political
nature of water development and, consequently, of planning
and impact assessment processes. The underlying reasons—and
solutions—for the challenges with impact assessment are
therefore likely to lie beyond merely methodological issues
and can instead be found from broader political processes
related to water development. For this reason, water-related
planning and impact assessment should build on transparent
processes and encourage dialogues with different stakeholders
about the requirements, methods, and assumptions used as well
as the results achieved in the assessments. This kind of more
open impact assessment approach can help to facilitate
discussion and information exchange about the different
development options, their impacts, and consequent trade-offs,
and, ultimately, it can lead the way toward more balanced and
integrated water resources management in the Mekong Basin.
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