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5,000 km pathway from the Himalayas to the South China 
Sea (Table 1). In addition to supporting a vast reserve 
of regional biodiversity, the Mekong offers three primary 
economic services to the millions who live along its banks 
and to hundreds of millions beyond: transportation, 
renewable freshwater, and (increasingly) electric power. 

In all three categories, the GMS is considered to be well 
below its long-term economic potential. Riverine transport 
is challenging in this catchment area, but determined 
national and multilateral investments are integrating it 
with an ever-expanding web of road and rail transport. 
Most significant perhaps are the new GMS corridors, and 
north-south and east-west transept that promise to be a 
growth bridge between the region and the global economy. 

The subregion’s unrealized potential for agrofood 
development and electric power production remains 
immense and, if properly managed for these uses, the 
Mekong’s water supply can be the guarantor of sustained 
prosperity for all GMS countries. This subregion’s climate 
and soils are congenial to very high agricultural productivity, 
but investments in agriculture are severely constrained 
by low average incomes. The elevation change across 
the GMS confers enormous hydroelectric potential, but 
again investments thus far have only realized a small 
fraction of this. Indeed, the subregion is currently trapped 
in a low-investment equilibrium, where the majority of the 
subregion lacks financial resources to animate its rich 
resource base and rural poverty prevails. More extensive 
investments that stabilize and more effectively distribute 
annual water flows, while at the same time harvesting 
electric energy, could dramatically increase per capita 
agrofood production and incomes, sustaining the basis 
for long-term growth and regional economic convergence. 
This situation presents a strong case for more active policy 
intervention, promoting public and/or external investment 
to unlock the subregion’s agrofood and energy potential.

This report assesses the subregion’s economic potential 
from the perspective of water use in agriculture and 
electric power production, policies that can better realize 

abstract

The Greater Mekong Subregion (GMS) holds freshwater 
resources that offer immense potential for renewable 
energy and agrofood production. This report examines the 
long-term economic implications of alternative strategies 
for developing this potential, including an assessment of 
the role of climate change. Using a dynamic forecasting 
model that tracks the five national economies comprising 
this region and their linkage to each other and the global 
economy, we find that investments in water infrastructure 
can indeed promote stronger and more inclusive regional 
growth, but that a balanced approach to energy and 
agrofood development is needed to sustain prosperity for 
all the GMS economies. Moreover, institutional innovation, 
especially more determined initiatives to promote regional 
economic integration, will be essential to fulfill the vast 
economic promise of this subregion for all its inhabitants, 
especially the poor.

1. introduction

The Greater Mekong Subregion (GMS) comprises five 
countries, including two administrative regions of the 
People’s Republic of China (PRC). Although hydropower 
potential exists across most of the area circumscribed 
by these borders, the eponymous Mekong catchment 
area dominates this subregion in terms of hydroelectric 
capacity and potential. Because it is also an essential 
shared resource for all the member countries, we focus 
more attention on it in this study. As one of the world’s 
great rivers, the Mekong traverses six nations along its 

table 1: mekong river Basin territory and flow
PrC myanmar lao Pdr thailand Cambodia Viet nam total

Area in Basin (‘000 square kilometer) 165 24 202 184 155 65 795
Catchment (% MRB) 21 3 25 23 20 8 100
Flow (% MRB) 16 2 35 18 18 11 100
Source: Mekong River Commission (MRC)
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this potential, and how the risk of climate change may 
influence these. Generally speaking, our results suggest 
that optimism regarding the economic potential of GMS 
agrofood and hydropower is justified, but simply promoting 
these agendas at the national level, individually and 
independently, will not realize this potential. Electric 
power development alone will benefit energy consumers, 
but producing countries will see the development basis 
of their economies narrow and their terms-of-trade 
deteriorate. Agrofood development will improve national 

food security, but in isolation the lower income countries 
cannot fully exploit their agricultural potential and again 
their development path will be a narrow one. Only by 
combining water for food and water for energy in a coherent 
framework of multilateral cooperation can the rich natural 
resources of the GMS be developed with an appropriate 
combination of growth catalysts, private investment, and 
market agency that comes through regional economic 
integration.

figure 1: Shares of estimated gmS hydroelectric Capacity by Country (Potential, existing, Planned)

Source: Mekong River Commission and Asian Development Bank.
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Finally, we assess the threat to the GMS of climate 
change, as this would arise from limiting annual average 
water flows. Our results suggest that, at least for the next 
two decades, growth policies of the kind just described 
can more than offset such risks. Water resources are 
so underutilized in the GMS that the potential for use 
improvements far outweighs the medium-term risk of 
Mekong flow attenuation. This means the subregion can 
focus on cooperative water use solutions and share the 
bounty of this resource without economic rivalry.

The following section gives a brief overview of hydroelectric 
potential and capacity in the subregion, followed in the 
third section by a survey of agrofood development from 
a water resource perspective. Section 4 presents long-
term forecasts of GMS growth and development. The final 
section offers conclusions.

2. gmS hydropower

The Mekong’s transit from headwaters to delta spans an 
elevation change of over 5,000 meters, creating enormous 
potential for hydroelectric power generation along most 
of its course. In all the river’s estimated capacity is about 
60 gigawatts, enough to meet nearly 10% of PRC’s total 
electricity demand and larger than the combined electricity 
demand of all the remaining GMS countries. 

The Mekong River Basin, covering more than 800,000 
km2, is divided into two sections according to geography: 
the Lower Mekong Basin (LMB) and the Upper Mekong 
Basin (UMB). The LMB countries are Cambodia, the Lao 
PDR, Thailand, and Viet Nam and the UMB countries are 
Myanmar and the PRC (Yunnan Province). At present, 
however, the Mekong area is far below its hydropower 
potential, particularly in the Lower Mekong Region (LMR) 
depicted in Figure 1. Hydropower opportunities in the 
GMS are largely related to the mainstream Mekong River 
and its immediate tributaries, but the larger Mekong 
Basin presents many other opportunities. The Mekong 
River mainstream, with its 4,400 km of flow and average 
discharge of 15,000 m2/second, provides a major source 
of energy potential throughout its basin. The Lao PDR 
contains the largest portion of the Mekong River within its 
borders at 35%. Cambodia and Thailand each contain 18% 
of the Mekong River while Viet Nam contains 11%. In the 
UMB, the PRC contains 16% of the river while Myanmar 
contains only 2%. As with most watershed issues, UMB 
river management decisions are particularly important to 
LMB neighbors.

The PRC has invested most heavily in expanding and 
planning new capacity, Viet Nam is about at the regional 
average of capacity development, but three countries that 
comprise 72% of subregional (Mekong Basin) potential still 
represent only 18% of existing capacity. The Lao PDR, 
sometimes referred to as the “battery of Southeast Asia,” 
has the largest unrealized potential. Both Cambodia and 
Thailand, however, are just as far below their hydroelectric 
potential in relative terms, and there appears to be 
design potential to triple capacity in all three countries. 
It should be noted that the PRC, Thailand, and Viet Nam 
have substantial potential and existing capacity outside 
the Mekong Basin. The Guangxi Zhuang Autonomous 
Region of the PRC, also part of the GMS, has existing 
capacity comparable to Yunnan, but draws this power 
from water resources largely confined to Chinese territory. 
The distinctive feature of the Mekong Basin is being a 
primary subregional source of power derived from shared 
water resources, and it possesses the largest potential. 
For these reasons, we focus discussion on the Mekong’s 
catchment within the GMS. 

Hydropower projects in the Mekong Basin were first 
constructed on a limited scale during the late 1960s and 
early 1970s in Thailand and the Lao PDR. After this initial 
phase of development, no further projects were completed 
until 1990. The second wave of development extended 
through the 1990s, including more projects in The Lao 
PDR and Thailand, but also projects in PRC and Viet 
Nam. By 2000, approximately 15 significant hydropower 
projects were in operation in the GMS. With the exceptions 
of Myanmar and Cambodia, the period between 2000 and 
2010 saw a major expansion of regional capacity. For 
example, Viet Nam alone completed more than twenty 
projects over the course of that decade (Table 2). An 
inventory of hydropower projects constructed and planned 
for the GMS is presented in Table 2. The total potential for 
hydropower generation in the GMS has been estimated 
to be as high as 250,000 MW (ADB, 2010). However, only 
a portion of this potential will be both economically and 
environmentally feasible. Nonetheless, even if only half of 
this potential were realized, it would amount to five times 
today’s total generation capacity of the subregion (ADB, 
2010). 

Estimated hydroelectric capacity by country is shown 
in Figure 3. The four LMB countries have an estimated 
combined hydropower potential of 50,000-64,750 MW, 
about half of which is directly related to the Mekong 
River (MRC, 2010). However, it is the UMB, comprised 
of Myanmar and PRC, which together represent more 
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than 70% of the subregion’s hydropower capacity (Figure 
2b; Figure 3). In the Lower Mekong Basin, approximately 
3,000 MW of capacity have already been built, largely 
in the last decade, while an additional 3,000 MW are 
under construction and more projects are undergoing 
feasibility studies or are planned for the future (Table 
2). In total, more than 85 hydropower projects are now 
underway or completed in the GMS and approximately 
180 new projects are in the initial planning stages (King 

et al, 2007). The Mekong River Commission estimates 
that presently planned construction on the Lower Mekong 
will effectively exhaust the river’s hydropower generation 
capacity for the lower portion mainstream of the Mekong 
River (Mekong River Commission, 2005). Collectively, the 
planned construction of hydropower projects will mean 
that the subregion’s cumulative generation capacity is 
expected to increase quickly over the course of the next 
decade (Figure 4).

Source: Mekong River Commission (2010); ADB (2010).
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Source: Nangia and Schrattenholzer (2006)

figure 4: Cumulative hydropower Capacity in mekong Basin 
(including projects with announced planned completion date)

Sources: World Bank (2010); Mekong River Commission (2010); King et al. 
(2007).
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Future projects are planned in every GMS country except 
Thailand, and they call for rapid acceleration of subregional 
capacity. The nature of planned projects differs across 
countries. In particular, the capacities of Cambodia, the 
Lao PDR, and Myanmar remain largely undeveloped and 
suggest many opportunities for future expansion (Table 2; 
Figure 5). The Lao PDR, with the greatest portion of the 
Mekong within its borders, has the opportunity to develop 
several projects along the mainstream Mekong (Figure 
5). However, Myanmar and the PRC have the greatest 
potential for expanding the subregion’s hydropower 
generation capacity. 

Country Project name
(Planned) 

Capacity in 
megawatts

(Planned) 
Completion 

date
Cambodia Lower Sesan 1 90 2012

Lower Sesan 2 + 
Lower Srepok 2 420 2016
Sesan 3 375 2017
Sambor 2,600 2019
Lower Srepok 3 330 TBD
Lower Srepok 4 235 TBD
Stung Treng 980 TBD

PRC 
(Yunnan) Manwan 1,550 1992

Dachaoshan 1,350 2003
Gongguoqiao 750 2008
Jinghong 1,750 2010
Nuzhadu 5,850 2016

Lao PDR Nam Ngum 1 155 1971
Se Xet 1 45 1994
Theun Hindbourn 210 1998
Housay Ho 150 1999
Nam Leuk 60 2000
Nam Mang 3 40 2004
Se Xet 2 76 2009
Nam Theun 2 1,088 2010
Xekaman 3 250 2010
Theun Hindboun Expansion 280 2012
Nam Ngum 2 615 2013
Xekaman 1 322 2013
Nam Mo 150 2014
Nam Ngum 3 440 2014
Nam Theun 1 523 2014
Nam Ngiep 1 278 2015
Xepian – Xemanmoy 390 2015
Nam Ou 1,100 2015
Don Sahong 240 2015
Pak Lay 1,320 2016
Luang Prabang 1,410 2016
Xayaboury 1,260 2016
Pakbeng 1,300 2016
Sanakham 700 2016
Pakchom 
(joint with Thailand) 1,079 2017
Ban Koum 
(joint with Thailand) 1,872 2017
Lat Sua 700 2018
Xekong 4 600 TBD
Nam Kong 1 150 TBD
Xekong 5 400 TBD
Nam Bak 1 80 TBD
Dak E Mule 130 TBD
Xekaman 4 155 TBD
Xekong 3 150 TBD
Nam Ngum 4A 60 TBD
Nam Ngum 4B 60 TBD
Nam Xam 750 TBD

Myanmar Lower Ta Sang 200 TBD
Ta Sang 1 4,977 TBD
Ta Sang 2 4,977 TBD
Hutgyi 1,200 TBD
Ta Pein 1 240 TBD
Shweli 2 460 TBD
Shweli 3 260 TBD
Tanitharyi 600 TBD
Upper Thanlwin 4,000 TBD
Lower Thanlwin 500 TBD
Ywathit 800 TBD
Maykha Basin 13,600 TBD

Country Project name
(Planned) 

Capacity in 
megawatts

(Planned) 
Completion 

date
Thailand Ubol Ratana 25.2 1966

Lam Phra Phloeng ? 1967
Srindhorn 36 1971
Chulabhorn 40 1972
Pak Mun 136 1994
Hua Na ?
Lam Ta Khong 500 2002

Viet Nam Dray Hinh 1 12 1990
Yali Falls 720 2001
Can Don 72 2003
Spok Phu Mieng 54 2006
Sesan 3 79 2006
Dray Hinh 2 16 2007
Sesan 3A 96 2007
Tuyen Quang 342 2007
A Vuong 1 210 2007
Quang Tri 70 2007
Dakr Tih 72 2007
Thac Muoi 53 2007
Na Le 90 2007
Coc San – Chu Linh 70 2007
Plei Krong 100 2008
Dai Ninh 300 2008
Ban La 300 2008
Thac Mo 75 2008
Eak Rong Hnang 65 2008
Sesan 4 360 2009
Buan Kuop 280 2009
Buon Tua Sra 86 2009
Sre Pok 3 220 2009
Song Tranh 2 162 2009
Song Con 2 57 2009
An Khe + Ka Nak 173 2009
Ban Chat 200 2010
Son La 2400 2010
Dong Nai 3 + 4 510 2010
Song Ba Ha 220 2011
Thuong Kon Tum 220 2011
Huoi Quang 560 TBD
Lai Chau 1,200 TBD
Dak My 4 210 TBD
Nam Chien 175 TBD
Hua Na 195 TBD
Song Bung 4 200 TBD
Ban Uon 250 TBD
Dong Nai 2 80 TBD
Dong Nai 5 100 TBD
Song Bung 2 126 TBD
Bac Me 280 TBD
Dak My 1 210 TBD
Duc Xuyen 100 TBD

table 2: overview of hydropower Projects in the greater mekong Subregion

Sources: WB (2010); MRC (2010); King et al (2007); VUSTA (2007).
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Source: Mekong River Commission (2010). 

figure 5: hydropower Projects in the lower mekong Basin

Food-Water-Energy Nexus: 
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To illustrate, most of the projects planned for the Lao PDR 
have an estimated capacity of less than 500 megawatts 
(MW). However, eight proposed projects would have a 
capacity of greater than 1,000 MW, with the largest (Ban 
Koum) delivering 1,800 MW (Table 2). In contrast, Myanmar 
has fewer proposed projects, but four being considered 
would each have a generation capacity of at least 4,000 
MW (Table 2). Similarly, the Nuzhadu project planned in 
the PRC is expected to have a capacity of 5,850 MW. 
Consequently, while expansion of hydropower capacity 
in all countries will contribute to subregional capacity, the 
largest share of incremental Mekong Basin hydropower 
capacity will currently come from Yunnan (PRC) followed 
by Myanmar, the Lao PDR, and Viet Nam in decreasing 
order (ADB, 2010).

3. water and agrofood Production

The Mekong Basin may be defined with respect to a single 
waterway, but is actually comprised of a rich mosaic of 
watersheds and tropical landscape that include some 
of Asia’s most productive farmland. As is apparent from 
Figure 5 above, hydropower projects may be concentrated 
along the main stem of the Mekong and low on its leading 
tributaries, but this river’s drainage encompasses 
extensive systems of high and lowland areas with diverse 
but generally favorable growing conditions. Indeed, 
historical migration patterns, extending from the UMB to 
LMB, have brought people from the Tibetan Plateau and 
northern latitudes into these fertile valleys for millennia. 
Despite a long history of local agriculture, however, GMS 
agrofood potential, like hydropower potential, is a promise 
that remains far from fulfillment. 

Across the subregion, differences in agrofood potential 
are much smaller than differences in yields, primarily 
because of different levels of local income and attendant 
patterns of agricultural investment. All five GMS countries 
have smallholder household production systems as their 
majority agricultural enterprise. In this context, it can be 
difficult to realize agrofood potential because poor farmers 
cannot make investments in irrigation and other agricultural 
technologies. In countries with higher average incomes, 
such as Thailand, higher income urban demand can 
improve smallholder value and facilitate income growth, 
and more advanced agrofood production and distribution 
systems can also increase average yields, directly through 
their own investment and contracting, and by example. 
Agricultural development policy can support these kinds 
of productivity and livelihood improvements, but private 3 Unfortunately, we were unable to obtain comparable high resolution GIS 

data for Yunnan or Guangxi, so the following discussion focuses on the LMB.

agency plays a primary role. One area where there is a 
strong case for public investment to support agrofood 
capacity, however, is management of water resources. 
Like transport infrastructure, improvements in water 
retention, supply stabilization, and conveyance will all 
contribute to agrofood enterprise profitability. Because 
of this they facilitate higher rates of investment and 
technology adoption and, ultimately, more complete and 
uniform utilization of agricultural potential. As we have 
already seen in the case of hydroelectric capacity, the GMS 
has rich average water endowments, but these are very 
unevenly distributed and intermittent on a seasonal basis. 
For precisely the same reasons, renewable freshwater for 
agriculture is historically unequally distributed spatially and 
inconsistent temporally. This significantly lowers agrofood 
potential by reducing average yields and increasing risk, 
which in turns lowers investment and further undermines 
capacity development. 

Benefits supporting the case for public intervention to store 
and deliver consistent water supplies to agriculture are 
very apparent in the following four figures.3 The first two 
depict existing commitments to irrigation infrastructure 
in two ways, extent (Figure 6) and intensity (Figure 7). 
These show clearly the link between average local income 
levels and this agricultural technology. Locales with higher 
national and urban incomes can support public and private 
investments of this kind. 

It is well known that by providing stability and continuity 
in water supplies to crops, yields can be increased 
substantially. This relationship is obvious in the next two 
figures, higher agricultural yields (rice, Figure 8) and total 
output (Figure 9). Lower income populations and markets 
cannot support such investments independently, so 
agrofood capacity falls well below potential in comparable 
areas that may be only separated by a border fence (e.g., 
eastern Thailand and northern Cambodia). Because 
extensive rural poverty persists in the GMS, the subregion 
will remain far below its agrofood potential without some 
combination of public intervention or regional integration 
of agrofood investment and/or trade. In the former case, 
domestic governments can take the initiative, with or 
without external donor support, to increase private 
agrofood profitability by investing in water infrastructure. 
In the latter case, regional and international agrofood 
investors can finance similar investments from private 
external savings, just as has been done in urban industrial 
development across the subregion. 
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Source: Author estimates from the Mekong River Commission database.

figure 6: irrigation Projects

figure 8: rice yields figure 9: annual rice Production

figure 7: irrigation Projects, weighted by average monthly 
water diversion

Food-Water-Energy Nexus: 
GMS Challenges of Growth for 2020 and Beyond
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The foreign direct investment (FDI) approach could be 
complemented by regional agrofood market integration, 
conferring three essential advantages on agrofood 
producers in lower-income countries in the GMS. These 
are external savings, technology transfer, and market 
access. Outside investors, whether from neighboring or 
far away countries, have surplus funds to help overcome 
local investment constraints. Moreover, through direct 
(productive investments), contracting, and other local 
commitments, they can transfer technology to lower 
income agrofood producers. Finally, these foreign 
counterparts can use their own supply chains to link low-
income producers to higher-income markets and export 
platforms in neighboring countries. All three of these 
benefits of FDI can translate into higher rates of yield and 
income growth in the less productive, lower-income parts 
of the GMS, promoting economic convergence through 
subregional integration. 

4. long-term Scenarios for gmS water and 
 energy development

 a. Scenarios

As the preceding discussion makes clear, the economic 
development of the GMS will depend critically on how its 
water resources are utilized, particularly in the context 
of agriculture and energy. In this context, both natural 
forces and policy institutions can be influential. In the 
former category, weather variability has been a perennial 
source of risk, and today we face a longer-term threat of 
irreversible changes to the global and regional climate. 
In the policy sphere, GMS member governments have 
before them a broad spectrum of national and multilateral 
policy options. 

As we have already seen, the economic potential of 
subregional water, agrofood, and energy suggests that 
these issues should be foremost in the minds of policy 
makers. To provide a stronger basis of evidence for public as 
well as private GMS stakeholders and their trade partners, 
we conducted a series of scenario experiments on long-
term prospects for developing the Mekong catchment’s 
agricultural and energy capacity via investments in water 
storage, distribution, and hydroelectric generation capacity. 
We also considered the role of climate risk in a relatively 
simple context of attenuated annual renewable water flows 
across the subregion. Our assessment of the economic 
impacts of these scenarios for each GMS country and the 
subregion as whole are presented in this section. 

Our empirical results were obtained with a global dynamic 
computable general equilibrium (CGE) model, calibrated 
to the GTAP 8 database and a baseline macro time 
series reflecting a business-as-usual (Baseline) scenario 
over 2010–2030.4 This Baseline comprises consensus 
forecasts for real GDP obtained from independent sources 
(e.g., International Monetary Fund, Data Resources 
International, and Cambridge Econometrics). The 
model is then run forward to meet these targets, making 
average capital productivity growth for each country 
and/or subregion endogenous. This calibration yields 
productivity growth that would be needed to attain the 
macro trajectories, and these are then held fixed in the 
model under other policy scenarios. Other exogenous 
macro forecasts could have been used and compared, 
but this is the standard way to calibrate these models.

  4.1 Climate Change
Evidence is mounting that we face long-term and 
irreversible changes in the earth’s climate systems. The 
main direct implications of this for the GMS are three: 
higher average temperatures, rising sea level, and higher 
seasonal variability of stream flow emanating from the 
Tibetan Plateau (i.e., the Mekong River). In this report, 
we take account only of the third factor, increased variance 
of seasonal river flow because of reduced snow and ice 
storage capacity in the Himalayas. Ice and snow are the 
planet’s second largest storage mechanism for renewable 
freshwater, after groundwater. Without offsetting human-
made storage, (temporally and spatially) reduced freezing 
conditions in the GMS headwaters will lead to attenuation 
of annual water availability across the entire catchment, 
with corresponding risks for environmental and human 
water needs. Over the next two decades, FAO estimates 
that annual water availability could decline by as much as 
30% in some areas. Although the subregion is planning 
to expand water storage capacity for hydroelectric 
development, agriculture, and other uses, these additions 
could not significantly offset such a decline. 

For this reason, we begin our scenario analysis with an 
assessment of how the subregional economies would 
be affected by a 20% reduction in renewable freshwater 
resources over 2010–2030. This scenario is indicative of 
the cost of doing nothing in response to adverse natural 
forces, but it also suggests the consequences of changing 
water availability that might arise from competition for 
water. Dams can offer a variety of economic services, 
including flood control and electrification. They also offer 

4 The model is fully documented in a separate technical report, available 
from the authors upon request.
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the potential to stabilize water supplies and, with respect 
to seasonal runoff, increase them. Whether or not these 
later benefits are realized depends on management of 
water storage facilities, in particular the extent to which 
they are used for another function, diversion of water from 
legacy drainage systems. To the extent that water might 
be diverted, to other areas for other uses, altering historic 
water allocation, legacy areas could experience reduced 
availability. The costs of such arrangements, on a national 
basis, are also implicit in the climate risk scenario.

  4.2 hydroelectric Power development
What is the potential for electric power from the Mekong 
and its tributaries to promote growth of the GMS 
economies? The answer, of course, depends on the 
scope of hydropower development, both in terms of 
overall extent and national locations. As we have already 
noted, the subregion generally is far below its capacity, 
with current and planned projects targeting less than 10% 
of estimated hydroelectric potential. Moreover, existing 
and planned investments are very unevenly dispersed, 
and when currently committed projects are all in place, 
the countries of the GMS will still be very unequal in the 
extent of their hydropower development. To a significant 
extent, the result will still resemble today’s situation, a low-
level investment trap that prevents poorer countries in the 
subregion from realizing the economic potential given to 
them by nature. 

In this study, we want to contrast this future with one of 
more ambitious electrification, more uniformly distributed 
across the region. In other words, we want to assess 
the economic effects of larger hydropower investment 
commitments, accelerated in countries with greater 
excess potential and ultimately doubling electric power 
capacity with respect to that currently planned. Our results 
suggest that these commitments would, with the right 
complementary policies, strongly support subregional 
economic growth and convergence of living standards, 
where the poor countries grow faster as a result of natural 
resource development.

  4.3 water Policy for agrofood development
The discussion of section 3 makes it clear that, like 
most agricultural regions, water resources are critical to 
the food security of the GMS. More significantly in the 
present context, water use technology, including storage, 
conveyance, and irrigation, is  very important determinant 
of differences in subregional agricultural yields. In 
particular, it is clear that lower-income countries, with 
less capacity to invest in these technologies, are farther 

below their agrofood potential and thereby denied an 
essential source of livelihood improvement in countries 
with substantial rural poor majorities.

Enhanced water management infrastructure could 
contribute substantially to higher subregional agrofood 
production and promote economic convergence by 
accelerating yield growth most in the poorest countries. 
To assess the potential significance of this development 
strategy, we conducted long-term forecasts for the GMS 
under the assumption that water “productivity,” the 
contribution of existing water resources to agricultural 
yields, rises consistently in response to investments in 
storage and conveyance infrastructure. 

  4.4 regional economic integration
As we saw in the assessment of agriculture and water 
resources, GMS growth and livelihood disparities are to a 
significant self-fulfilling. In other words, low-income regions 
are trapped by insufficient local demand ad low savings-
investment constraints. For the same reasons, their public 
institutions have low revenue potential and limited capacity 
to provide public goods and services needed to promote 
resource and market development. 

The GMS is a very diverse area, however, comprising 
both low- and middle-income economies, extensive poor 
rural areas and thriving mega-cities. This diversity can 
help overcome investment traps in low-income areas 
via economic integration. We have seen, for example, 
that agricultural yields change sharply across national 
borders. Of course, this has nothing to do with resource 
endowments, but with market access, available technology, 
and investible funds. Reducing institutional barriers to 
trade and investment will expand the horizon of profitable 
resource use and thereby diffuse both investment and 
technology into areas that are underinvested. This can 
be facilitated by policies that remove trade barriers, but 
also by public goods and services that reduce trade and 
transport margins, improving the terms of market access 
for all private agents.

In these ways, public agency can enlist private agency to 
escape from low investment traps such as that extending 
across the GMS. Lower-income regions are by definition 
saving constrained, which in turn limits the progress of 
development by restricting investment in productive assets 
and enterprise expansion. The era of globalization has 
changed the nature of this constraint, however, with the 
advent of transboundary or foreign direct investment (FDI) 
that permits low-income countries to leverage foreign 
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savings for domestic investment, technological change, 
and growth. To help low-income GMS economies achieve 
their economic potential in the timeliest fashion, FDI can 
be an essential catalyst. The same logic applies to rural 
poor enclaves within middle-income GMS economies. 
Savings disparities between urban and rural areas are 
only partially mediated by migrant remittances and public 
rural development schemes. Improving domestic market 
access and smallholder productivity could accelerate 
private investment from urban to rural areas, and from 
large to small agrofood enterprise development. 

Table 3 summarizes the five archetype scenarios we 
consider – a reference case, one representing an 

table 3: Policy Scenarios
1) Baseline: Calibrating the regional economies to a detailed global database, we project forward using consensus estimates for  
    “Business as Usual” policies.
2) Climate Change (CC): In this scenario, we assume that seasonal availability of regional water resources is constrained by  
    reductions in winter ice and snow storage in the Tibetan Plateau. Subject to existing constraints on downstream water storage,  
    we assume this reduces annual Mekong water available to agriculture by 20% in 2030. 
3) Accelerated Hydroelectric Power Development (Hydro): Current plans for the GMS call for a regional average growth in  
    hydropower capacity of 3.7%, reaching about 8% of total regional hydro potential by 2030. In this scenario, we assume at two- 
    fold target of regional convergence to 20% of hydropower potential. To achieve this, average capacity would have to expand  
     7.6% annually across the region, but more rapidly in some countries than others.  
4) Increased Investment in Regional Irrigation Infrastructure (Agro) – We assume that accelerated investments in water storage  
    and conveyance achieve increases in irrigated agricultural capacity of 5% per year across the GMS region.
5) Regional Economic Integration (REI): In addition to Scenario 4, assume that, the GMS countries the stock of FDI rises to at  
    least 10% of GDP by 2030. We further assume that barriers to trade in electric power and agrofood products are removed within  
    the region. 
Notes: Scenarios are inclusive from 2-5. 

external shock, and three subregional development 
policy packages. After detailed examination of baseline 
subregional growth characteristics, these are thought to 
best represent the salient policy issues addressed in the 
present study.

 B. Scenario results

Before examining the counterfactual scenarios, we provide 
an overview of the reference or Baseline over the dynamic 
scenario period 2010–2030. As the real GDP indexes in 
Figure 10 suggest, it is important to recognize that we 
are studying one of the world’s most dynamic economic 
regions. Even though the PRC has posted growth rates 

figure 10: Baseline growth of real gdP (2010 = 100)
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figure 12: growth of real agrofood output (2010=100)

figure 11: growth of electricity output (2010=100)

Notes: In this and subsequent tables, countries/regions are listed in order of  increasing per capita income.
Source: Author estimates.

averaging more than 9% for the last two decades, we 
assume more modest growth (7.5%) for the next two 
decades in our baseline. Despite this conservative 
approach to the PRC and its GMS neighbors, we estimate 
that real GDP would be substantially higher by 2030.  

In terms of overall economic impact, all three types of 
policy can contribute to GMS economic expansion, but 
in varying degrees. Table 5 summarizes our results for 
GDP growth, and we see substantial heterogeneity by 

both country and policy category. As Figure 11 suggests, 
baseline growth of electric power capacity will generally 
keep pace with real GDP in the Baseline scenario.

Results for agrofood growth are more modest, suggesting 
that, without more determined resource policies, the 
subregion’s economies will continue their structural 
change toward industrial and urban development. Given 
the large rural majorities in lower-income GMS countries, 
this poses risks for equitable growth and food security.
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Figure 11: Growth of Electricity Output (2010=100)

Notes: In this and subsequent tables, countries/regions are listed in order of  increasing per capita income.
Source: Author estimates.

averaging more than 9% for the last two decades, we 
assume more modest growth (7.5%) for the next two 
decades in our baseline. Despite this conservative 
approach to the PRC and its GMS neighbors, we estimate 
that real GDP would be substantially higher by 2030.  

In terms of overall economic impact, all three types of 
policy can contribute to GMS economic expansion, but 
in varying degrees. Table 5 summarizes our results for 
GDP growth, and we see substantial heterogeneity by 

both country and policy category. As Figure 11 suggests, 
baseline growth of electric power capacity will generally 
keep pace with real GDP in the Baseline scenario.

Results for agrofood growth are more modest, suggesting 
that, without more determined resource policies, the 
subregion’s economies will continue their structural 
change toward industrial and urban development. Given 
the large rural majorities in lower-income GMS countries, 
this poses risks for equitable growth and food security.
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We now turn to the counterfactual experiments, the 
macroeconomic impacts of which are indicated in Table 
4 below. 

table 4: real gdP by Country, Percent Change from 
Baseline in 2030

CC hydro agro rei
Cambodia -14 2 40 79
Lao PDR -21 -9 66 134
Viet Nam -6 33 67 111
PRC-GMS -7 18 39 49
Thailand -7 5 38 79
All GMS -8 18 49 81
Agro = agrofood, CC= climate change, Hydro = hydroelectric power,
REI = regional economic integration.
Source: Authors’ estimates.

figure 13: real gdP by Country, Percent Change from Baseline in 2030
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Agro = agrofood, CC= climate change, Hydro = hydroelectric power, REI = regional economic integration.
Source: Authors’ estimates.

These justify careful interpretation because of their 
heterogeneity, but a few salient observations can be made 
at the outset: 
 • Since the Baseline and all four counterfactuals  
  are defined in terms of trend variables, the terminal  
  year assessment is representative of the overall  
  economic impacts across 2010–2020. 
 • It is apparent that climate risk would significantly  
  impact the GMS if adaptation policies were not  
  enacted in response. Promoting more extensive  
  and intensive water resource development via  
  increased hydroelectric and agrofood investments  

  can be a potent growth strategy, and more than  
  offsets climate risk at the subregional level.
 • The benefits of hydroelectric development alone,  
  without complementary water development for  
  agriculture, are mixed.
 • Combining water development strategies more  
  than doubles the benefits of hydro alone for each  
  country, and increases them fivefold on a subregional  
  basis.
 • Policies that facilitate subregional integration by  
  implicating private agency, including enterprise  
  investment and supply chain integration,  
  significantly amplify the gains from more focused  
  resource development strategies, nearly doubling  
  them across the GMS as a whole.

Now we turn to more detailed interpretation of individual 
scenarios. Tables 5-8 give more detailed macroeconomic 
results for these. Results for the climate change (CC) 
scenario are in Table 5.

In an agrarian economic region like the GMS, attenuated 
water supplies must adversely affect the overall economy. 
The results in Table 5 support this reasoning, and indeed the 
more agrofood dependent the economy, the more adverse 
the outcome. These findings are hardly surprising, but it 
is worth focusing on the composition of macroeconomic 
impacts to fully understand their implications. In particular, 
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household real consumption is harder hit than real GDP, 
and this translates into more adverse welfare effects. 
Increased water scarcity drives up food prices, and this 
undermines real household income and consumption 
(Cons), more so in the lower-income GMS economies. In 
this way, climate risk can be seen to increase the economic 
vulnerability of the poor and will have serious socio-political 
implications unless corrective measures can be taken.

Results for the second counterfactual scenario are 
particularly interesting. Despite the fact that all GMS 
countries are well endowed with hydroelectric potential, 
policies that target this sector for development will 
not benefit all and might even be detrimental without 
complementary measures. The subregion as a whole 
will gain from expanded capacity, but the Lao PDR, often 
touted as the “battery of Asia” for its relatively rich potential, 
would actually see its GDP growth slow in this scenario. 
The reason is a simple case of the often seen “resource 
curse,” where monolithic investment in a resource-
intensive export industry shifts the real exchange rate 
against a country’s other emerging economic activities, 
reducing overall competitiveness and undermining 
balanced development. Meanwhile, energy prices fall 
steeply across the subregion, increasing real incomes for 
net energy importers.

The results of the next scenario offer an encouraging 
alternative, combining water development for both hydro 
and agrofood production. All the GMS economies have 
the potential to increase agrofood yields, and combining 
expanded hydroelectric capacity with infrastructure 

table 5: Climate Change risk, macroeconomic impacts (Percent Change from Baseline in 2030)
gdP output exports imports Cons CPi

Cambodia -14 -10 0 -1 -19 4
Lao PDR -21 -21 3 -10 -32 12
Viet Nam -6 -2 4 1 -10 2
PRC-GMS -7 -3 12 9 -12 0
Thailand -7 -3 0 -1 -8 -1
All GMS -8 -3 5 3 -11 1
Cons = consumption, CPI = consumer price index
Source: Authors’ estimates.

table 6: hydroelectric Power development (hydro), macroeconomic impacts (percent change from baseline in 2030)
gdP output exports imports Cons CPi

Cambodia 2 1 10 4 4 -14
Lao PDR -9 -13 13 -6 -16 -3
Viet Nam 33 28 21 13 45 -25
PRC-GMS 18 22 43 20 18 -10
Thailand 5 7 9 6 8 -9
All GMS 18 18 25 13 23 -15
Source: Authors’ estimates.

for more extensive and consistent water conveyance/
distribution can realize a significant amount of this potential. 
Furthermore, real output gains in these countries are only 
part of the benefit, as declining food prices (in terms of 
consumer price index) improve real incomes for all and 
most so for poor majorities. It should also be noted that 
an integrated approach to water resource development 
promotes regional economic convergence, i.e., the 
poorest countries benefit the most in terms of percentage 
real GDP growth.

When the subregional economies promote parallel 
energy and food capacity, aggregate gains far outweigh 
an energy-only development strategy. This has both 
domestic and multilateral implications. To realize their 
economic potential, each country needs complementary 
approaches to utilizing Mekong water resources, but it is 
also apparent that any country whose access to water 
resources is compromised could be denied an essential 
buttress to its growth and food security.

Overall, the results of the combined water policy experiment 
highlight the importance of balanced development strategy, 
especially in the context of essential commodities. They 
also make it clear that countries with agrofood potential 
and extensive rural poverty have as much or more to gain 
by securing water services for food security. It is fine to 
develop electrification and external energy revenue as 
secondary water policies, but hydro development strategies 
that subordinate or actually compete with agriculture use 
are economically and politically risky in regions with low 
average incomes. The reason is that food costs far exceed 

Food-Water-Energy Nexus: 
GMS Challenges of Growth for 2020 and Beyond
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table 7: water for energy and agrofood (agro), macroeconomic impacts(percent change from baseline in 2030)
gdP output exports imports Cons CPi

Cambodia 40 29 8 4 62 -21
Lao PDR 66 44 41 24 80 -12
Viet Nam 67 35 22 14 89 -25
PRC-GMS 39 30 8 -5 58 -10
Thailand 38 21 26 13 40 -6
All GMS 49 30 18 7 64 -14
Source: Authors’ estimates.

figure 14: food/energy expenditure ratios for 114 Countries

Source: World Bank, FAO, and IEA.

table 8: Subregional economic integration, macroeconomic impacts(percent change from baseline in 2030)
gdP output exports imports Cons CPi

Cambodia 79 55 31 35 124 -21
Lao PDR 134 92 121 69 153 -8
Viet Nam 111 53 61 52 147 -20
PRC-GMS 49 37 15 9 77 -9
Thailand 79 44 71 43 80 2
All GMS 81 46 47 35 105 -11
Source: Authors’ estimates.

energy costs in the household budgets of the poor. For 
most low-income countries (Figure 14), households spend 
4-12 times as much on food as on energy. This can make 
diversion of water or water services, between uses or 
places, a very sensitive issue.

The final policy scenario addresses an essential GMS 
subregional issue, the extent to which private flows of 
goods and services can freely interact across national 
borders. As we have emphasized from the outset, today’s 
GMS is still characterized by vast differences in level of 
economic development, with attendant differences in 
incomes, infrastructure, and enterprise systems. In such 
a coherent geographical region, these differences are only 
to a very limited extent the result of fundamental inequality 
of initial conditions like resource endowments. On the 

contrary, most of the impetus of modern globalization 
strives to overcome such differences by extending supply 
chains and achieving more efficient division of labor and 
other resources. 

The primary explanation for disparities among GMS 
countries today is institutional. Indeed, there is probably 
less difference geographically and demographically 
across the GMS than there is across Europe. The latter 
has achieved economic convergence through economic 
integration, and integration holds the same potential for 
the GMS. The fifth and final scenario gives an indication 
of the rewards of more open trade and investment 
across the subregion, and these gains appear to be 
substantial. In terms of real GDP, benefits of combined 
water development would nearly double for the higher-
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income countries and increase by multiples for the poorer 
ones. The reason for this pro-poor effect is obvious, as 
the lower-income countries are the most investment 
constrained. If Cambodia, the Lao PDR, and Viet Nam 
could achieve their resource development objectives with 
private counterparts, instead of having to commit scarce 
and valuable public or private domestic savings, the real 
growth benefits would more than double incomes by 2030. 
As any experienced enterprise developer can tell you, a 
good banking relationship is much better for growth than 
financing investment from retained profits.

5. Conclusions

A watershed famously defines the GMS, where river 
flows hold vast capacity for environmental services to 
support, among other things, renewable energy and 
food production. In both contexts, however, the GMS 
remains far below its potential. On current trends, GMS 
hydroelectric capacity will be less than 10% of potential 
by 2020 and average crop yields across the region 
are probably 25%–30% of potential. Since these two 
commodities are essential to basic needs and potentially 
leading contributors to subregional economic growth, 
they are high priorities for development. The primary 
constraint in both cases is investment resources. The GMS 
landscape comprises a mosaic of diverse economies, 
but is dominated by low-income rural populations. This 
leads to a low-level investment trap, where domestic and 
especially local savings are insufficient to develop and 
maintain water infrastructure for hydroelectric power or 
more effective irrigation systems or even micro-hydro 
schemes. Governments of low-income countries face 
similar constraints, with limited capacity to raise revenue 
and many competing priorities for scarce public funds.

The advent of greater subregional cooperation, including 
multilateral transport initiatives and cross-border energy 
and water management agreements, heralds a new era of 
opportunity to develop these essential growth resources. 
This study examined the long-term economic potential 
of such strategies, using a dynamic forecasting model 
to evaluate growth prospects over the next two decades. 
Our results suggest that more determined commitments 
to water infrastructure can accelerate national and 
subregional growth dramatically, but only if a balanced 
approach is taken to water’s potential for producing both 
energy and food. In particular, we find that monolithic 
investments in hydroelectric development would benefit 
subregional energy consumers, but have limited benefits 

for low-income countries in the subregion. Thus the Lao 
PDR, for example, could actually be worse off because of 
the “resource curse” of real exchange rate appreciation. 
This is particularly regrettable since the poorer GMS 
economies also have substantial unrealized agrofood 
capacity, and food costs are much more important to the 
poor than energy costs.

A more balanced investment strategy, which combines 
energy development with water infrastructure that stabilizes 
and more effectively distributes water supplies, could turn 
the subregion into a major food producer/exporter, with the 
lower-income countries benefitting most in relative growth 
and income terms. We also find that these investments can 
protect the subregion against reasonable climate risk, but 
using existing or even diminished water resources more 
productively. Combining these investment programs with 
institutional reforms that accelerate subregional economic 
integration would amplify these benefits even further, as 
private agency is enlisted to finance a large part of the 
needed investment and to extend subregional supply 
chains, conferring unprecedented market access on 
the lower-income GMS economies. Finally, integration 
will accelerate capacity use for the flagship transport 
infrastructure assets in the subregion, including the 
transport corridors, bringing the subregion much closer to 
its potential and sustaining hope for economic convergence 
and shared subregional prosperity.
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Panel diSCuSSion – day 2
SCaling ChallengeS and SCoPing 
oPPortunitieS for the next 
deCade

Facilitator: Arjun Thapan

Panelists
Prof Nay Htun, Jeremy Bird, 

Dr Mark Rosegrant, Jean-Pierre Verbiest, 
Prof David Roland-Holst

arjun thapan introduced the session and called for short, 
sharp, and crisp questions and comments. First he asked 
the panelists to set the stage by reacting to David Roland-
Holst’s presentation in statements no longer than 3–4 
minutes. The first panelist is Prof Nay Htun. 

nay htun, Suny: Thank you very much. With your 
permission, I may take five minutes, the reason being 
that I have five points to make and I would like to stir up 
the discussion a little. That was an excellent presentation 
by Prof David Roland-Holst. I would like to take this 
opportunity not only to talk about scaling-up but also think 
out of the box. Firstly, there are the changing demographic 
dynamics in the region: 33% – 40% are below the age of 
15 and there is an ever-increasing aging population. This 
has tremendous implications. Secondly, we have heard 
about urbanization, that is urbanization in the coastal areas 
of between 66% and 80% in the next ten to twenty years, 
if not already more in some countries—with tremendous 
consequences from climate change: sea level rise, 
typhoons etc. 

There is another phenomenon as more and more people 
move into urban areas: increasing numbers of urban poor. 
But the urban poor are not the poorest. They are probably 
earning about $2–$3 a day living in slums and may hold 
jobs in five-star hotels and they see that a bottle of water 
or a can of soda costs $5. You look at your laundry list and 
you can see that cleaning a shirt costs $5; if you go out you 
can buy five shirts for $5. As they see a can of soda for $5 
and they earn only a few dollars a day, believe me, there 
is a tremendous amount of unhappiness. The disparity 
between the urban poor and the more affluent is growing 
and is a very important social indicator.

 A third phenomenon is social networking; we have seen it 
more in the United States, Europe, and in the Middle East, 
and it is going to be here and we will be seeing more of this. 

The last two points are my favorites relating to climate 
change. We hear a lot about greenhouse gases, but I 
would like to mention the following: while the international 
community and the Intergovernmental Panel on Climate 
Change (IPCC) has been talking about a future 2 ºC 
degree temperature increase, there is now talk of a 4 ºC 
increase. Last year, the Royal Society in London published 
12 papers about the consequences of a 4 ºC increase 
and how countries should be gearing up to cope with this 
increase. We are not even prepared to face a 2 ºC degree 
increase but now we are talking about a 4 ºC increase. 

We have not heard much about ocean acidification. Last 
year, the National Science Foundation prepared a report 
to the US Congress showing that over the last 100 years 
the rate of acidification has been the highest in human 
history and it has tremendous consequences for social and 
economic human security. Along with ocean acidification 
comes soil acidification. When the carbon dioxide becomes 
carbonic acid and nitrogen oxides become sulfuric acid, 
not only do these precipitate over the oceans, they also 
precipitate on land and freshwater. How will that affect our 
rivers, lakes, and soil? It will have tremendous implications 
for agriculture and food security. We need to hear more 
and look into this. There is also ocean hypoxia, which 
are increasing spots in the ocean where oxygen is being 
depleted and almost nothing lives. What is happening to 
our coasts and water bodies needs to be examined. When 
we talk about water and land, we need to address these 
matters. 

Finally, another passionate subject of mine is alien, invasive 
species. We hear a lot about melting of the permafrost and 
so much release of methane; but when the permafrost 
melts, it is not only methane that will be released but a lot 
of microorganisms that have been dormant. What affects 
will they have on our soil, water, food, and health? All these 
impacts need to be examined for our food security and 
food safety. All have tremendous implications if they come 
together. The central driving force of all these is carbon in 
energy production. 

david roland-holst, university of California, Berkeley: 
I think these matters are very relevant; they are not in the 
scenario that I presented as I wanted to isolate just one 
dimension of climate risk. I am perhaps not as pessimistic 
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as the average person on adaptation requirements. I am 
very bullish on technological capacity. But I do believe 
we have to address these issues as quickly as possible. 
I think the main challenge is to get the public to take 
climate risk seriously and to make it real. An example I 
use with audiences when I speak in California is seismic 
risk; that is something we know is real as we get gentle 
reminders in the middle of the night a few times a year in 
California. So we are changing our behavior; in the Bay 
area we are building a new bridge and it has not fallen 
down because we have internalized that risk and there 
is a multibillion dollar industry in California for retro-fitting 
because of internalizing risks. Climate change has not 
really aroused that kind of adaptation response yet but it 
is very necessary. I hope we do not wait too long so that 
we are already in a crisis before we begin to adapt.

arjun thapan: Before I ask anybody else on the panel to 
react, is there anybody in the audience who would like to 
comment on Prof Nay Htun’s interventions and Prof Holst’s 
initial reaction. 

Javed mir, adB: I refer to Prof Nay Htun’s comments on 
the gaps in our coverage in this conference, especially 
on marine resources, which need special attention. 
I do agree that in many of our GMS countries, marine 
resources, particularly supply and safety of fish resources, 
are important issues of food security. The acidification of 
soils has been an issue in the past; I am not aware how 
big a problem it is right now in the region and how big 
a problem it is likely to become. But that is something 
obviously we need to get a better hold on; and all I can 
say is in our programs, we are trying to benchmark the 
conditions in the particular landscapes and farmlands. We 
need to look at most efficient ways of how to do it. Are we 
deploying the latest technologies to monitor, detect and 
diagnose these issues? Thank you for those interventions; 
I do think these are relevant. 

mark rosegrant, ifPri: Let me start with some specific 
comments on the paper: I like a lot of key conclusions 
that were enlightening; I have never seen so clearly 
demonstrated in a quantitative sense the synergies 
between hydropower development and integrated 
water development for agriculture. I would like to know 
if there is a freshwater fisheries sector in the scenario 
analysis because a lot of literature indicates that the 
level of hydropower and irrigation development could 
possibly have severely damaging impacts on freshwater 
fisheries. How would you predict that one? Another key 
point you could elaborate on is this powerful effect from 

the combination of regional economic integration and 
foreign direct investment. Could you tell us what kind 
of functional relationships and assumptions are there 
in this context? The question posed to the panel is what 
are the scaling challenges? It would seem to me that for 
scaling-up sustainable growth, investments are needed 
that have broad, positive externality, such as investments 
in education, that bring people into this modern sense of 
globalized economy that integration would bring. These 
investments should have strong backward and forward 
linkages in rural economies, such as getting agricultural 
productivity growth moving, linking inputs and long-term 
commodity markets. Another area that will be very valuable 
is getting legal and institutional structures in place; to have 
land rights, water rights, and contractual arrangements 
becoming more consistent and strong across the 
subregion. Another area is public goods investment in 
rural infrastructure that helps make it feasible for private 
investment to come in to generate substantive benefits.  

david roland-holst, university of California, Berkeley: 
I am very grateful to have these clarification queries and I 
will be happy to talk more about these results. The fisheries 
issue is a very interesting one; unfortunately, that is a 
blind spot in this analysis and the reason is that the hydro 
specifications are not project specific. We are really not 
looking at individual projects and we cannot capture those 
spillover effects (no pun intended) of the dams. So we 
probably have underestimated the average effects that 
dams might have on fisheries productivity, and we are 
looking at a crop-oriented irrigation strategy. In terms of 
the foreign direct investment amplification effect, this is 
a really appealing component of the results. It is a great 
selling point for an integration agenda. The reason it works 
is because disparities in productivity across the GMS are 
so acute. It is startling to compare agri-food productivity in 
higher-income, more technology-intensive countries with 
subsistence production in isolated rural-poor areas. There 
is acute inequality in terms of productivity. So if you can 
overcome that in, I think, about two decades, it is realistic 
to assume that agri-food technology and resources could 
be diffused to a reasonable extent; we are only assuming 
4% growth per year, which is not unrealistic by post-green 
revolution standards. In some areas I think, it could be 
even more dramatic simply because initial conditions are 
so remarkably unequal. Here, again, I apologize to our 
colleagues from Myanmar; unfortunately, were unable to 
include Myanmar in the modeling because we couldn’t 
identify sufficient data to calibrate that economy and make 
it comparable to other countries in the subregion. We would 
like to do that because we think we will see a huge dividend 
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to transboundary engagements in the agri-food sector and 
other sectors. Fortunately, the policy environment seems 
to be pointing in that direction. 

Before we move on, let me concede a very significant 
weakness in my modeling that has not been brought up 
yet—institutions. As economists we have to assume that 
markets are going to be the prevailing determinant of 
resource allocation, and frankly speaking, this is a potential 
that I am showing and the results are indicative, but they 
depend on institutional initiatives and functioning that often 
do not realize the hopes of economists. So we do really 
need to be sure of the institutional framework and support 
for these economic efficiency measures. 

arjun thapan: Thank you. I think that point about 
institutions is extremely important and, in fact, we are 
asked to look at that element in the context of the overall 
policies and recommendations that this conference might 
wish to consider. 

Jean-Pierre Verbiest:  Let me first comment about 
Myanmar; Myanmar is twice the size of Viet Nam and a 
quarter larger than Thailand. Half of its agricultural land is 
not used and lies fallow at the moment as irrigation has 
fallen apart. Thus, the country has a huge potential for 
agriculture and we know that also from history. Myanmar 
is going to change the GMS and it is going to change 
ASEAN over the next 10–15 years. I think we are at a point 
of no return in terms of reforms. It is also a country with 
huge energy capacity; by 2014 it is set to double its gas 
exports and there are proven reserves at the moment for 
50 years; and that is only one part of it. Water resources, 
by and large, have not been tapped. So that is going to 
be a major change. On institutions, I am involved with the 
Asian Development Bank Institute on a study on ASEAN 
2030, and while ASEAN institutions are probably not the 
strongest ones, GMS is even weaker because GMS does 
not even have an institutional framework. We are looking 
at a longer-term perspective relating to these issues and 
in such areas as energy and environment; basically, 
there will be an ASEAN energy authority or an ASEAN 
environment authority, which deals with climate change, 
priority transportation, and so on, similar to the European 
Union (EU), which has a policy in place on green logistics. 
All transportation in the EU looks at climate change and is 
optimized to minimize impact of climate change. Whether 
in the GMS or in ASEAN, we are nowhere near that; it 
is not even in the vocabulary. There is a tremendous 
need for things to be done in this area. And of course, 
water management should be part of it. Also, the ASEAN 

context fits better in building up institutions where you have 
common agreements on energy. Now energy, I think, is 
going to be the major issue in the future; if you look at 
the GMS, the CLM countries—Cambodia, the Lao PDR, 
and Myanmar—have become large exporters of energy. 
And countries around these— PRC, Thailand, and Viet 
Nam—are energy-deficient; so there is going to be huge 
demands on the CLM countries. 

So, coming back to the institutional question, how, as a 
country, do you deal with geopolitical pressures: on an 
individual basis or as part of a regional entity? That is why 
it will be better for countries to have common policies. They 
do not have to surrender sovereignty, but they may have 
a common position on how to use their energy. And we 
have not even touched upon the South China Sea, which 
is another potential area of conflict. 

arjun thapan: Thank you. I think these comments have 
touched on something very important, some of which has 
been missing in some of the discussions held over the 
last day and a half. It is very tempting to look at a number 
of these issues concerning water, energy, and food at 
country level and expect rather simplistically that these 
will aggregate into a subregional position; I do not think 
that is either correct or appropriate; I think it is time to start 
looking at some of these issues at a GMS level, like food 
security. Is the GMS a single food security zone or is each 
country going to be food secure on its own? May be there 
is an enormously high price to be paid in terms of pursuing 
severely nationalistic goals as opposed to pursuing a 
subregional agenda. So is there anyone here who would 
like to comment on that aspect in terms of the outcome that 
David’s research has yielded, the institutional elements? 

geoffrey Blate, wwf: One comment I would like to make 
about climate change is the potential for mass migration 
due to inundation of low-lying areas, especially the Mekong 
Delta. The rationale for a regional approach to dealing with 
climate change is one important area; the countries have 
to deal with mass movement of people and WWF supports 
the idea of a regional approach to tackle such issues. We 
would support some kind of a regional agreement to deal 
with climate change, mostly on the adaptation front, but 
also to ensure that activities focusing on mitigation do not 
undermine the resilience of neighbors. Thank you. 

myo thant, adB: On the regional aspects, in the middle 
of last year ADB was approached by Indonesia hosting 
the ASEAN Summit last year to prepare a paper on what 
ASEAN can do collectively on agriculture and food security. 
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The potential of GMS to act collectively on many of these 
issues came up very prominently in this paper; it is much 
easier for the GMS to cooperate on food security than 
ASEAN because ASEAN is split between food importers 
and food exporters. We have got the big importers like 
the Philippines and Indonesia on the one side and the 
exporters on the other side and their interests are not 
always the same. But for the GMS there is lot of potential 
and some of the issues we touched upon like common 
standards, ensuring connectivity, and trade flows, are 
important for enhanced food security. One of the important 
issues is collaborate more on agricultural research. For 20 
years the amount of funding going to research has been 
declining; we have seen some uptake in, for example, 
the International Rice Research Institute (IRRI), but 
that has happened basically through funding from the 
Gates Foundation. The countries have to do something 
collectively as well. Each country has to resolve the issues 
individually, but there is a lot that can be done collectively.  
And in the future I hope we would focus on what we, six 
countries collectively, can do as consumers, producers, 
and researchers.   

leeber leebouapao, neri, lao Pdr: I would like 
address my question to Prof Holst. In your presentation, 
you showed that climate change will negatively affect 
water availability for agriculture in the Lao PDR. The Lao 
PDR is aiming to graduate from its current status of a 
least developed country by 2020 and one of the criteria for 
graduation is the so-called economic vulnerability index. 
The index shows a widening of impacts on the Lao PDR 
and increasing vulnerability. But how does your scenario 
show an improved agriculture production scenario in the 
Lao PDR in spite of increasing vulnerability from climate 
change impacts?  

david roland-holst, university of California, Berkeley: 
Thank you for that insight on Lao PDR. Vulnerability is 
increasing inequality in the subregion; it is also leading 
to declining yields in subsistence areas; but the scenario 
I presented is based on the idea of factor productivity 
growth in food production and that I think would be the 
strongest stimulus to reducing vulnerability for smallholder 
households. The challenge is, institutionally to get those 
innovations down to the smallholder level and that is a very 
big challenge. Extension services, technology transfer, 
infrastructure and public goods and services for agriculture 
would be essential to make this assumption of the scenario 
of a 4% growth in agricultural productivity over 20 years; 
that is the hard part. I can estimate what the benefits of that 
would be numerically, but the institutional requirements 

to deliver that are very significant. I just hope that when 
government sees the prize—how big the potential gains 
are—they will make the necessary commitments and 
that I believe would be the most effective way to reduce 
economic vulnerability in the rural sector. 

Jeremy Bird, former Ceo, mrC: I will start with a question 
to Prof Holst and then give some more general comments. 
I shared his initial surprise when I saw the results of the 
hydropower scenario in Lao PDR—this idea of the resource 
curse or the Dutch disease. Is this inevitable or is it a risk 
that needs to be managed? Is it definitely going to be the 
outcome? For example, we have seen in the Lao PDR 
over the last 8–10 years that there is revenue coming in 
from major mining activities that have been flowing into the 
national budget. Now has that caused this resource curse 
phenomenon or not?  I think the Nam Theun 2 project 
was also mentioned this morning where mechanisms are 
put in place to direct revenues toward social or livelihood 
oriented activities. So that is my first question. The second 
relates to the title of the conference and how that links to 
the nexus considerations that Prof Holst presented. The 
results presented were demonstrated in terms of GDP 
impacts but he also mentioned the imperative of looking 
at it from a livelihood perspective and we saw yesterday 
in Peter Warr’s presentation of links between economic 
growth and poverty reduction, and malnutrition was 
mentioned by another speaker. I have a concern when 
I look at the title of the conference in terms of the word 
“Balance” because balance to me conjures up issues of 
trade-offs. It is important to know how you calculate the 
benefits and what externalities are incorporated into that 
calculation. If the positives outweigh the negatives then 
we just go ahead with the positives and is that trade-off 
going to lead to a series of losers? I am not advocating 
that you can always end up with win-win solutions; that 
may be utopian. But if we look at it from the point of view 
of “balance” with benefit sharing as a requirement and 
maybe integrating economic growth and environmental 
sustainability, that is to me a more acceptable way of using 
the term “balance”. Another point is the nexus: this nexus 
idea was presented at the Bonn Conference in November 
2011; it is also highly prominent in the recent report of the 
high-level UN Panel on Global Sustainability. The Bonn 
conference came up with six key messages and most 
of those were very relevant to the work of the present 
conference; policy coherence was the first one and I think 
that has come out very strongly from many of the speakers 
here—to make sure there are no pervasive subsidies or 
incentives that distort development decisions, whether 
biofuels or hydropower. Others included accelerating 
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access, which comes back to the concept of benefit 
sharing and making sure that the available revenues (and 
there incredibly high revenues) are used to address such 
concerns as poverty and lack of access to basic services. 
Other Bonn messages were on creating more with less 
and ending waste; I think this included new technological 
advances, efficiency gains, demand-side management, 
etc.; one of the hydropower issues is the possibility of rural 
energy using hydro kinetics in small streams and irrigation 
canals to generate hydropower for rural communities. 

Coming back to the development modeling and scenarios, I 
wanted to raise awareness here of the work by the Mekong 
River Commission (MRC) in the last 2–3 years on a set of 
interlinked scenarios: baseline, definite future scenario, 
climate change, dams in the PRC, hydropower potential, 
and irrigation; and all that material is available on the MRC 
website; I think a strategy that has emanated was also 
approved by the Council of Ministers last year. Looking 
around the room, I wish to echo what Dr Parisak has 
mentioned about silos—not only silos within development 
organizations and within governments, but also silos within 
regional organizations. The people in the audience here 
are not all the same people I saw in the MRC meetings that 
led to that strategy development. So I think there needs to 
be a stronger cross-fertilization of those issues. 

david roland-holst, university of California, Berkeley: 
I do not have the capacity to respond to all those 
comments, particularly institutional issues, although I am 
in considerable agreement with most of your comments. 
But on the resource curse or Dutch disease, there are ways 
out of the dilemma and one of them is proposed in the third 
scenario, which is to have integrated water development 
with a deliberate strategy for utilizing water services 
more completely across the economy. There is only one 
cautionary comment I will make about using revenues from 
resource-intensive industries based on my experience in 
development. It is very important that those resources 
be invested in productive infrastructure or activities and 
not simply be dissipated in public services or entitlement-
oriented royalty payments to the general population. This 
really intensifies the so-called Dutch disease problem: real 
exchange rate overvaluation reducing competitiveness for 
other activities. In the United States, Alaska has a serious 
case of this problem; they have converted resource 
royalties into welfare payments to the general population 
with no discernible effect on real growth in the economy. 
The other option is keeping those resources offshore; 
some oil producing countries like Cameroon have done 
that but of course that would not help in a low-income 

environment. It is very important to put those royalties to 
work but I want to caution that it is essential these revenues 
go into increasing domestic factor productivity so that the 
economy can get the maximum growth leverage from the 
resource base. I do still advocate integrated approaches 
to realizing the potential of water services. On other points, 
I really want to second the recommendation that you look 
more extensively into the contributions of the Mekong 
River Commission into public and private understanding 
of resources in the region and not just the data resources, 
which are abundant now, but also the value added in terms 
of research that has already been undertaken under MRC 
sponsorship. This is a great model for improving public 
awareness and informing the policy dialogue; I would like 
to see it extended to the GMS. I think it is essential that 
we support more evidence-based approach to regional 
policy dialogue. 

John Soussan, Sei: Looking at the big picture, we 
have major infrastructural development and regional 
integration processes but I am missing the people in this. 
Nobody becomes prosperous from agriculture alone; if 
we look at the nature of rural development as opposed to 
agricultural growth, rural development is much more about 
diversification of livelihoods. That includes, for example, 
rural-urban migration where parts of the household are in 
the city sending back remittances and providing services 
from urban areas. And yet, across the region there are all 
sorts of barriers to diversification, including tax incentives, 
perverse incentives, barriers to enterprise development, 
problems of access to credit for enterprise development, 
lack of services support, and so on, because there too 
much focus on the equation: rural development equals 
agriculture; agriculture equals field crops. Field crops 
are generally less than a quarter of the value of rural 
incomes and livelihoods in most parts of the region. This 
perspective of understanding the dynamics of household 
livelihoods and how to get prosperity at household levels 
means diversification. The big picture is important but 
will not alone create desirable dynamics of livelihood 
development. I seek comment on that. 

david roland-holst, university of California, Berkeley: 
Thank you. I am really grateful for those comments; they 
echo much of the discussion in our working group session 
on food security yesterday. I hope that Dr Rosegrant also 
has something to say about this. It is absolutely essential 
in agriculture-led growth processes to get beyond the high-
density subsistence population and increase not just food 
production but also food value, improve livelihoods at rural 
household levels, and, thereby, create the opportunity to 
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liberate labor from the rural sector and animate more 
productive employment and intensive urbanization. The 
agriculture-led growth process, which is now familiar from 
dynamic economies of Japan, Republic of Korea, and 
Taipei,China, began in these countries with agri-formative 
growth in the beginning of their rapid growth phase as I am 
sure you are well aware. But again it is about institutions; 
overcoming the market access barriers and transferring 
technology are more about the microeconomics of agri-
food development. We had a lot of discussion about that 
in the food security session yesterday. 

mark rosegrant, ifPri: Yes, you increase employment 
when you have diversification of higher value crops, higher 
knock-on effects through processing industries, and 
generation of higher valued processed foods. I think those 
really are key components of this kind of development.   

nay htun, Suny: With institutions and regional integration, 
it is a chicken or egg situation—which comes first. In my 
previous work, there was always a problem to identify 
within a government a certain ministry that is willing to 
take ownership an institution that will help support regional 
integration. The task is usually spread out between many 
ministries and very few of these want to take ownership; 
that is the problem. Without a good, strong coordinating 
institution, it is very difficult to promote greater regional 
integration. I think regional integration, given the history 
of the GMS, is important because it will be an extremely 
important platform for global integration, which is 
happening more and more, whether we like it or not. There 
is a tremendous opportunity to build up capability and 
capacity at the national level to help support an institution 
that will promote more comprehensive regional integration 
rather than sector-based approach. My second point is 
about Myanmar. My comments here are being made on 
a personal basis; during the last three months I have 
been back in Myanmar three times; most of the time was 
spent in Nay Pyi Taw having informal conversations with 
ministers. Several messages were very clear: following 
the inaugural address of the President of the Republic of 
the Union of Myanmar, the country will strive for economic 
development and growth in parallel with environmental 
conservation and that this development will be inclusive 
and participatory. Other words were added, like equitable. 
Subsequently, Parliament endorsed this and it provided a 
very good policy direction for all the line ministries, which 
are trying their level best to see how this could be put into 
ministerial policies. Currently, Parliament is debating the 
Law on Environmental Protection and Conservation, which 
is expected to be passed with a lot of strengthening, and 

will formally establish the new Ministry of Environmental 
Conservation and Forestry. Every one of the ministers I have 
talked to is very keen to have economic growth in parallel 
with environmental conservation with inclusiveness, public 
participation, etc. So I believe as the country will now open 
up; the increasing influx of investors has already led to 
scarcity of hotel rooms. Bilateral, multilateral, and private 
sector organizations are all gravitating to Myanmar. My 
personal advice is that there is need to take into account 
not only economic growth and economic investments 
but also environmental conservation, inclusiveness, and 
equity. The country has tremendous natural and human 
resources and welcomes the investments and cooperation.

arjun thapan: I think a very interesting point to focus 
discussions on is the knowledge foundation. Is the 
knowledge base we have today, and as it evolves, sufficient 
for us to take the right kinds of steps, such as policies and 
institutional change, that will be needed to achieve what 
Prof Holst has suggested in terms of water driving both 
hydropower potential and food production potential of the 
subregion. Are there any comments on that? Are there 
any questions on the adequacy of the knowledge base 
that we currently have, the manner and direction in which 
it will evolve, and the speed and rate at which we should 
be bringing it up to scratch?

david roland-holst, university of California, Berkeley: 
It is an extremely important question. I am optimistic that 
existing knowledge or extant knowledge can make an 
enormous contribution to realizing the potential of water 
services, the livelihoods potential, and the sustainability 
potential. The fundamental challenge is to share that 
knowledge across the subregion. The state of technology 
is very advanced in terms of potential; the most advanced 
economies are very advanced in agri-food technologies but 
there are incredible disparities in access to that knowledge 
and the financial capacity to implement it across the 
subregion. I am very hopeful that regional integration can 
achieve a leveling of the field. 

Jeremy Bird, former Ceo, mrC: I would like to comment 
on hydropower, which is one of the biggest drivers of 
change in water resources, not only in the Mekong 
River basin but also in some of the other basins in the 
GMS. We know that there are some uncertainties and 
gaps in knowledge, particularly on the linkages between 
infrastructure interventions in the river systems and 
livelihoods; we heard some of that yesterday. So in 
some respects, taking a low-risk approach—using the 
precautionary principle to identify projects and move 
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ahead rapidly on those where there are lower risks—will 
be an important strategy. And when it comes to institutional 
and regulatory environment, the question is whether the 
independent power purchase (IPP) model at the moment, 
being used in a relatively unregulated way from a social 
and environmental perspective, is actually delivering on 
that precautionary principle or low-risk strategy. A lot of 
discussion has been on sustainability but how do we 
really get a handle on what sustainability is and what 
mechanisms and processes need to be put in place to 
ensure that dialogue takes place within the countries to 
lead to optimal solutions. The hydropower industry itself 
has moved a long way over the last four or five years in 
trying to implement a sustainability assessment protocol, 
which is a project-based activity to set up mechanisms; 
and the Mekong River Commission has added to that by 
looking at a basin-wide assessment tool. I think all these 
things do provide a framework within which discussions 
across the different sectors and ‘silos’ can take place. 

ian makin, adB: My role is to look at irrigation and 
how ADB engages with irrigation and agriculture water 
management. I think we are going to see a major structural 
transformation in agriculture; people are no longer relying 
on agriculture, as mentioned earlier, as their primary source 
of income. Seeing comments about migration from rural to 
urban areas, we are faced with a lack of rural labor. The 
transformation, as we heard yesterday, is a reliance on 
services that is driving the economy. I come from England 
and we have not done terribly well relying on a service-
based economy. What I would like to know and understand 
better is that as this transformation takes place, hydropower 
and mining are important, but agriculture has to continue 
because we will need food—how is all that going to play 
out? Are we going to see increased commercialization? 
In Thailand the big agribusinesses are successful but we 
have not seen that transformation in other countries yet. 
If commercial agriculture is going to take off, where are 
the people going to go, where are the opportunities? The 
Philippines, for example, which has put a lot of store on 
service-based support, has a very small, well educated 
segment of the population in services like call centers, etc. 
But there is still migration from rural to urban areas that is 
building up a social tension that needs to be addressed. So 
Prof Holst, with respect, it is just not numbers; there is a lot 
of transformation underneath that needs to take place, and 
I am not sure that we have addressed that properly yet. 

arjun thapan: Let me just add that in your paper Prof 
Holst, you suggest the GMS currently exploits 20%–25% 
of its food production potential. And I have heard many 

others here talk about expanding irrigated agriculture, rain-
fed agriculture, crop diversification, and so forth. But I did 
not hear anybody talk about reducing food waste. And I 
do not know what that number is for the GMS; and I do not 
know if any of us here does. But there are numbers out 
there for other parts of the region 30%, 40%, what do you 
say about that? Is that a feasible proposition?

david roland-holst, university of California, Berkeley: 
On the food waste issue, food waste is essentially 
proportional to income. I am sorry to say that coming from 
a high-income country. In developing countries and in rural 
areas where the poor are subsistence producers, there is 
not really a lot of waste. It is always good if we can reduce 
waste but I think in terms of unrealized potential; it is really 
the kind of things that John Soussan, and Mark Rosegrant, 
and Ian Makin have been talking about, which is overcoming 
market access barriers for the poor in rural areas. The 
gateway out of poverty in almost every developing country 
is market access; it is either to urban labor markets via 
migration or to agro-food markets—marketing specially 
processed products like fruits and vegetables and meat 
that have higher income elasticity and allow the poor to 
move toward more efficient modalities of production. This 
is essential; it has to overcome a very broad spectrum of 
market failures and obstacles for the poor; yet, if we do 
not do that, there will just be increasing marginalization 
and inequality as urban areas essentially grow away from 
rural areas. 

anna marie oltorp, Counselor, embassy of Sweden: 
You mentioned the sharing of knowledge in the subregion, 
which I think is really important. But then, who are the 
drivers of change, that actually make change come about? 
We know that politicians are quite conservative and there 
is probably need for some bold decisions and bold policy 
making in order to address some of the things we are 
talking about today. I had a discussion with a former senior 
dignitary in ASEAN asking him about the environmental 
priorities with ASEAN and what role ASEAN could play. His 
response was that in order to achieve change in this region 
we need to look at civil society and look at what the people 
in these countries demand from their decisions makers. It 
will be interesting if you could reflect on that. 

Jean-Pierre Verbiest: This is a point I wanted to make 
earlier. The hydropower potential in Thailand is zero; you 
are not going to build any dam in the foreseeable future 
neither will you be able to build a coal fired power plant, 
even if it is a clean technology because of civil society 
and the way social networking goes. Let me give you an 
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example: we are talking about Myanmar and as some of 
you know probably, there is going to be a highway and 
pipeline built from Rakhine State to the PRC. People in 
Rakhine State are using Facebook to complain and raise 
their voices. It is interesting to see that in moving forward, 
Myanmar has tremendous potential but civil society is 
going to be more powerful than it used to be five or ten 
years ago. That kind of change is going to influence the 
way we go about the use of water and energy and food 
production. So I think that has to be factored in as it is an 
important aspect. But it is amazing to see people who live 
in remote areas and have been isolated for a long time 
already using Facebook and better at computers than I am. 

muanpong Juntopas, Sei: It would be useful to look at 
food security from a food purchasing power perspective 
as in some pockets there may be food insecurity (although 
GMS overall has food security) and as people move to 
urban areas seeking employment as laborers. So it will be 
interesting to look at where the growth nodes will be—now 
there are about 2 million Burmese in Thailand—and how 
this labor interacts in the different growth nodes. Also what 
about food safety? It will be interesting to look into the 
future development of growth nodes given that Myanmar 
will be coming into the scenario. Will it be that refugees 
will move back to Myanmar or will the growth nodes be 
in Bangkok and other areas? In terms of food access, 
the question is whether income from labor is enough to 
purchase the food, and secondly will the government have 
enough capacity to regulate about food safety? 

Peter warr, australian national university: I want 
to follow up on one point discussed by Prof Holst in his 
presentation and Dr Leeber of the Lao PDR also followed up 
on this: what are the benefits of hydropower development? 
As pointed out by Prof Holst, the benefit of hydropower 
development rests on the revenues from sale of electricity 
accruing to the government; so the benefits in terms of 
GDP, poverty reduction, environmental improvement, or 
any other indicator depend on what we assume about the 
way the government uses those revenues. That is the 
crucial, underlying point behind David’s presentation. It is 
possible for those revenues to be wasted completely and 
there are so many examples from around the world where 
that has happened with petroleum exporting countries; 
monument building, corruption, and unproductive transfer 
of payments can waste all of those benefits. If those benefits 
are invested productively in necessary infrastructure, 
education, and health, the benefits can be vast. 

david roland-holst, university of California, Berkeley: 
We are in significant agreement about this; the actual 
technical assumption in this model was “business as 
usual” for government expenditure patterns because I was 
not going to prescribe government spending scenarios; 
business as usual is what created a Dutch disease 
problem because too much of the revenue went to the 
service sector without directly productive spillovers. I think 
we all aspire to the same goal. 

apichai Sunchindah, development Specialist, 
thailand: The GMS has been running for twenty years; I 
think the GMS program has made tremendous strides and 
achievements; the subregion has benefited at the macro 
level. But in economics we also need to go down to the 
micro level to make a balance and this is what is missing. 
Certainly, there are always winners and losers and the 
GMS is no exception; but where is balance in place, in 
time, and in population groups? From a policy making point 
of view, it is important to know how to zero in on specifics 
like impacts on women, impacts of spread of HIV, or other 
development issues. As the conference makes projections 
to 2020, we are not asking for immediate answers but we 
hope we can work on these answers in the next 8 years 
and perhaps get something like a Google map, where we 
can zero in and find out particulars. 

david roland-holst, university of California, Berkeley: 
I wish I had a budget for a satellite program to build in my 
models with billions and billions of dollars. Let me just 
say we can and we should focus on those kinds of detail 
because we know from international trade theory that 
countries can benefit without anybody else in the country 
benefiting. There are more details available and if we had 
the time and resources, we could get more into it.  

Vedini harishchandra, adB: Olivier De Schutter, the 
UN Envoy for Food, talks about distributional aspects of 
food to partially address the food security issue, apart from 
productivity increase, etc., being raised at this conference, 
I have not heard anybody mentioning the distributional part 
of food in the context of food security. So I was wondering 
how GMS countries should address this aspect in their 
policy options.

david roland-holst, university of California, Berkeley: 
I would certainly encourage them to do so but in this 
context we need to make an important distinction between 
public and private sector support for distribution. Public 
sector support for distribution is appropriate where there 
are capacity failures, such as in Africa; but the GMS has 
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tremendous capacity to produce and also distribute food. 
And here again, opening borders and allowing for supply 
chain integration will take full advantage of very advanced 
logistic and marketing skills in the higher income GMS 
countries. This is essential and will be a fringe benefit of 
greater integration.  

John ward, CSiro: Thank you for the really insightful 
presentation and ensuing discussion. One of the institutions 
we have not discussed is entitlement and the assumption 
that there is a set of enforceable and specified rights 
vested with individuals. This is particularly important in 
the areas Prof Holst has highlighted that have potential for 
hydropower and irrigation, where the rights of the current 
users are highly tenuous and certainly not specified and 
certainly not enforceable. I wonder if that initial assignment 
of entitlement would perhaps influence the outcome of 
the analysis and does the panel have any thoughts on the 
political economy of how those rights may be assigned?

mark rosegrant, ifPri: That is an excellent point. We 
have stressed in some of our presentations that one of the 
absolute keys to this kind of development is going to be 
the establishment of secure rights to water and land; and 
where those rights are not existing it is not an easy thing 
to do.  The administration and assignment of those rights 
are crucial to the equity outcome. 

geoffrey Blate, wwf: I would like to address my comment 
on the word “balance” in the conference title. We think about 
environmental sustainability underpinning economic growth 
and that is the essence of the green economy. On the 
question of whether we have sufficient knowledge to move 
toward this, I would say both yes and no. On the ‘yes’ side: 
yesterday we heard from Jeff McNeely that biodiversity 
provides resilience and productivity and the subregion is 
very rich in biodiversity. We have knowledge that productivity 
will depend on investments in protecting and enhancing that 
natural capital. On the ‘no’ side, we have poor knowledge 
of the ecosystems and what services they are delivering. 
So the idea of a master plan that was brought up earlier 
should come after producing such a map of the subregion. 
What WWF has proposed is to develop an ecosystem 
function map of the Mekong River itself; this was identified 
in the strategic environmental assessment as a gap. This 
would be to me a high priority. On knowledge, we heard 
yesterday that there is rich, local ecological knowledge of 
crops; we heard that there were 10,000 rice varieties that 
were cultivated on a regular basis in the subregion and now 
we are down to just probably a few. So how do we mobilize 
that knowledge and take advantage of it.  

Jeremy Bird, former Ceo, mrC: One of the things 
I saw in Jeffrey McNeely’s presentation yesterday was 
the mention of four principles for development and those 
included developing areas of low risk and low biodiversity 
impact; he talked about connectivity in the biodiversity 
corridors program, which is looking primarily at terrestrial 
ecosystem connectivity. I was a bit surprised that one 
of the principles when we talk about hydropower is not 
the same principle for aquatic ecosystems integrity and 
connectivity. One of the items under the MRC agreement 
is notification requirements for projects, which ask whether 
the tributary is significant or not. That was developed in 
the early 1990s; the concept of significance related to 
hydrological significance; how much did that tributary 
contribute to the overall flow of the river system. Over 
time that has now evolved; there is a study ongoing on 
a whole series of parameters and one of those would be 
connectivity of ecosystems. WWF and MRC are working 
in a similar direction on that. 

arjun thapan: Thank you all. This has been a very rich 
discussion and I am sure it is not the last discussion on 
the subject but it would not have been possible without 
hard work done by Prof Holst and his team. Thanks to all 
of them. 


