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January 20, 1962

The Chairman
Committee for Co-ordination of Investigations

of the Lower Mekong Basin
Sala Santitham
Bangkok, Thailand

Dear Mr. Chairman:

We have the honor to transmit herewith our report on economic 
and social aspects of the development of the Lower Mekong basin. This 
summarizes the findings of an analysis which was undertaken at the in
vitation of the Committee at its Twelfth Session.

In requesting the study the Committee stated the following terms 
of reference:

On behalf of the Committee, the consultant will address 
himself to questions including but not necessarily limited to 
the following:

(a) What are the types of economic and social data 
and studies required in order to:
i) Assess, in depth, feasibility in economic, fis

cal, social, and administrative terms?
ii) Assess the anticipated economic and social 

benefits and to prepare for a full utilization 
of such benefits?

iii) Assess the economic, social, and adminis
trative aspects of each proposed mainstream 
project?

(b) What types of national and international adminis
trative arrangements are appropriate to assure 
efficient management of projects and programmes 
and equitable sharing of costs and benefits?

(c) How should the Committee and each of the four 
countries develop and strengthen staff capacity to 
undertake studies and analyses bearing upon the 
above questions?

(d) Insofar as present data permit, what appear to be 
the potentialities of short-term projects; and the 
long-term economic feasibility of the Mekong proj
ect in its entirety and in its components, for the 
region as a whole and for each of the four countries?
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The consultant and his associates will work for a per
iod of approximately six months, allowing something like two 
months for study before coming to the Basin, two or three 
months for on-the-spot enquiry within the Basin, and two 
months for preparation of his report.

The consultant’s report will be prepared solely for the 
Committee, and presented solely to the Committee.

We began our studies with a review during the summer of 1961 of 
previous work on the basin. Field investigations were made from mid
September to the end of November. The resulting report does not pretend 
to cover all relevant aspects of basin development nor does it suggest pri
orities for specific projects. We believe that adequate understanding of the 
economic and social conditions for water resources management and of the 
timing of individual projects can come only after investigations of the char
acter suggested in the report.

The study was financed with funds from the Ford Foundation, and 
negotiation of the terms of reference was carried out by George F. Gant 
and Walter A. Rudlin of the Foundation. While we are indebted to them for 
interested assistance as the work proceeded, the Foundation has no respon
sibility for our findings and recommendations.

We have received friendly and invaluable aid in our work from all 
persons connected with the Investigations with whom we dealt and from the 
government officials in the four countries to whom we turned with frequent 
requests for information. The four members of the Co-ordinating Commit
tee -- Boonrod Binson, Pham-Minh-Duong, Phlek Chhat, and Phouangkeo 
Phanareth -- were consistently helpful in arranging for travel and discus
sions in their respective countries. The Executive Agent, C. Hart Schaaf, 
could not have been more thoughtful or efficient in facilitating our work. 
His advice and that of P. T. Tan and Kanwar Sain was beneficial throughout 
the study. Kenneth Clark gave essential aid in assembling basic statistics. 
The Executive Secretary and members of the ECAFE staff were generous 
in their assistance. It is impracticable to name all the others who were 
helpful but we want to express special appreciation to the following: Chamlong 
Attanatho, G. Condominas, C. A. R. Candiani, Nguyen-van-Dat, Duong- 
Thanh-Dam, Norton S. Ginsburg, Robert Hackenberg, Joel Halpern, Gerald 
Hickey, Nitipat Jalichan, Xujati Kambhu, Yutaka Kubota, J. LeBlond,
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Tran-Le-Quang, Mrs. Suparb Yossundara, Chalong Pungtrakul, Trinh- 
Ngoc-Sanh, Chu-Bor-Tuong, Thalerng Thamrong-Nawasawat, Sadettan 
Thong, Peng Ponn, Piroj Suchinda, Phak Savann, Somsavath Vongkoth, 
Satenik Wilson; the Advisory Board; the administrators of the United Na
tions technical assistance programs in the area; the regional representa
tives of the Food and Agricultural Organization, the International Bank for 
Reconstruction and Development, and the International Labor Office; the 
directors and experts of French technical assistance missions in Cambodia, 
Laos, and Viet-Nam; the directors and staff of U. S. operations missions 
in the four countries.

We benefited from informal discussion of our findings with mem
bers of the Committee and with representatives of major international and 
national agencies concerned, but they are not responsible for specific rec
ommendations.

All data have been checked so far as practicable in the time avail
able. There are, however, points at which further examination might well 
lead to sizable revisions. We believe that these would not affect the gen
eral conclusions, and we emphasize the need for obtaining more precise in
formation about economic and social aspects of the basin.

Our report should be taken not as a final work on the development 
of the basin but, rather, as an outline of desirable next steps. We are hap
py to have had the opportunity to assist in carrying forward an undertaking 
which has great potential for transforming the life of the people of the 
basin.

Sincerely,
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SUMMARY

The Lower Mekong now is in a unique position among rivers of the 
world. It is the one major international stream in which the riparian coun
tries have joined together with United Nations assistance to prepare and 
carry out a development program without prior large-scale construction 
and without conflict over water rights. Its human needs are great and grow
ing. Its opportunities to satisfy many of those needs in the course of man
aging the river waters are magnificent. Technical studies are sufficiently 
advanced so that some of the broad limits and outlines of a river develop
ment program are taking shape. Whether or not the specific projects will 
assure that optimum returns may be obtained from investment of funds and 
personnel will depend in large measure upon the skill that is shown in de
signing and carrying out projects so as to achieve desired impacts and in 
choosing and timing projects in relation to other components of the basin 
system and of national development plans.

Integrated development of the water and land of the Lower Mekong 
basin offers a powerful instrument for advancing the welfare of the people 
in Cambodia, Laos, Thailand, and Viet-Nam who share those resources. 
Merely meeting the needs of the area’s rapidly growing population at mod
estly increased levels of living during the next 20 to 25 years will require 
drastic measures to increase production of food, fiber, and energy. Proj
ects for water regulation and land improvement in the Lower Mekong basin 
should undoubtedly have a major part in those efforts. But it would be a 
grave mistake to believe that heavy investment in dams, canals, and gener
ators, however expert the engineering and however generous the foreign as
sistance, would automatically lead to solid growth in social structure and 
economic production.

Wise choice and timing of Lower Mekong development does not 
come any more easily than the wise physical design of dams or channel 
works. There is no one simple program for harnessing the Mekong in the 
public interest: there are many possible variations each with its own ad
vantages and disadvantages. Careful analysis based upon adequate data 
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must be made if the varying elements in the river program are to be 
weighed and combined in proper relation to each other and to the eco
nomic and administrative capacities of the four countries. The needs 
are so urgent and the fiscal and administrative resources are so lim
ited that every practicable step should be taken to foster reasoned choice 
among the promising alternatives and to assure that the largest possible 
benefits are realized.

If it is assumed that population will continue to grow at about its 
current rate, the four countries at the end of 20-25 years will require 
almost double the present rice production. Electric power requirements 
might reach five to seven times their present level. Assuming that po
litical stability can be maintained, with modest increases in overall na
tional product, and with improvements in levels of living and balance of 
payments, the countries might well aim at something like 3 1/2-4 per 
cent average annual increase in agricultural output and a 6-7 per cent 
increase in industrial output. Such growth would demand major expan
sion of agricultural and industrial plant, transport, education, and com
mercial and technical organization.

Management of the Lower Mekong to store water for irrigation, 
generate electric power, reduce floods, and provide navigable waterways 
should help meet these needs in considerable degree. Irrigation, drain
age, and flood control in the tributaries and in the Delta are an essential 
part of major efforts at raising food production: to achieve that aim they 
must be combined with other technical measures in integrated programs 
including education, extension, transport, credit, marketing, and related 
measures.

A cursory survey of the area's energy sector suggests that Lower 
Mekong power might be expected to compete effectively with thermal sta
tions for domestic loads if it could be delivered to load centers (inclusive 
of transmission costs) at below 10 mills (U. S.) per kilowatt hour at 50 per 
cent load factor. To be competitive for regionally oriented electro-proc- 
ess loads, power from main-stem projects would have to be available for 
about 7 mills at 100 per cent load factor. To be competitive for electro
process loads, like aluminum, oriented toward the world market it would 
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need to be produced in the range below 3.5 mills.
In connection with irrigation, flood control, and power schemes, 

some significant benefits would be gained for transport by navigation im
provement. As a general rule the benefits from any of these projects in 
the Lower Mekong basin will not be reaped unless they are complemented 
by measures in both public and private sectors to build the facilities in
volved in agricultural and industrial growth.

To aid in proper selection and timing of the large volume of pos
sible developments on the main stream and its tributaries, a series of in
vestigations and of changes in organization should be undertaken. We rec
ommend the following:

1. The early appointment of a principal staff member and of two 
other workers to assist the Committee in starting, supervising, and ap
praising the results of its investigations on economic and social aspects 
of Lower Mekong development.

2. That the Committee expand its services by:
a) . Launching a program of short-term training centering upon 

critical problems of economic and social analysis;
b) . Organizing in 1964 a review of the state of the basin’s needs 

and the Committee’s plans.

3. That the Committee encourage joint work with intergovern
mental agencies on the following problems having wide interest in the 
ECAFE region:

a) . Prospects for markets for rice and for other potential agri
cultural products from irrigation, flood-control, and drainage 
projects.

b) . Preparation of national income accounts and economic pro
jections by major aggregates.

c) . Needs for various classes of qualified and experienced man
power.

d) . Standards and quality control for export products.
e) . Opportunities for fish cultivation in ponds, reservoirs, and 

natural lakes.
f) . Levels and patterns of living.

4. That the Committee, in close collaboration with the International 
Bank for Reconstruction and Development, take the lead in arranging con
sultation to make a critical examination of methods followed in estimating 
economic feasibility. A few members of the Committee and its staff should 
take part, and each survey team should have one or preferably two repre
sentatives.
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5. That the Committee initiate a study of scale and scope of the 
Lower Mekong system, using the facilities of the U. S. Corps of Engineers 
Portland computer center for both the analysis and the training of analysts.

6. A careful exploration by the Committee of practicable changes 
in its administrative organization for international financing, construction, 
and operation to begin about one year in advance of the expected comple
tion of comprehensive reports on the first main-stem projects.

7. That a two-year program for compilation and publication of 
data already available concerning resources, resource use, and social 
characteristics of the Lower Mekong basin be initiated by the Committee.

8. That the first step in a basic inventory of land capability, land 
use, forest cover, and settlement pattern be a combined training, compil
ation, and experimental program. This could go forward while plans for 
the second step - the basic inventory - take definite shape in the four coun
tries. The basic inventory should be launched as promptly as practicable. 
The complete inventory probably would require 2 years after an initial 
training, experimentation, and compilation period of one year.

9. That a team of agricultural experts be organized to press for
ward with assessment of water management as a means of agricultural 
improvement, looking to a terminal seminar at which findings and methods 
relevant to choice and design of water projects would be reviewed.

10. An analysis of power market potential in three distinct parts 
which should go forward concurrently:

a). A complete inventory of the domestic market for residential, 
commercial, and normal industrial loads.

b)o An analysis of electro-process industries which might develop 
in response to area and regional markets, raw materials, 
power, and economic development planning.

c). An analysis of the potentialities of power-oriented electro
process industries producing for interregional or world mar
ket.

11. That the Committee sponsor a study of current types of adjust
ment to flood and of ways in which flood damages might be reduced in con
junction with a flood-forecasting system.

12. That in order to prepare the way for providing essential services 
to farmers who might benefit from water management, the Committee en
courage speeding up the training of officers to serve at the village level and 
in provincial centers.

13. That an area of 3,000-5,000 cultivated hectares be established as 
a comprehensive demonstration project where the full impacts of Lower 
Mekong management upon rural life could be observed.
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14. An experimental forest planting to test some 10 species of 
tropical trees at an early date. Each of the species should be grown in 
about 5 blocks of 100 hectares each, located in different places selected 
according to soil type.

While it is impractical for us to suggest desirable priorities for 
individual construction projects, conditions in the Lower Mekong basin 
and the state of knowledge about it make evident a broad set of priorities 
among several types of work. We shall outline what appear to be the more 
compelling ones. In the near future it is important that current physical 
and mineral surveys be pushed to early conclusion. At the same time the 
basic inventory, synthesis of data, assessment of agricultural production, 
and related studies recommended above should be initiated. These eco
nomic and social investigations cannot be expected to be effective unless 
Committee staff is strengthened on that side and unless the range of Com
mittee services, including related work by intergovernmental agencies, is 
enlarged.

As the reports of engineering investigations of separable tributary 
projects are completed they should be examined in the light of the general 
considerations outlined here and of findings from the new studies. It would 
seem right that the first construction should be initiated on one or more of 
the tributaries: they can provide essential experience with ways of reap
ing an adequate harvest of benefits from investment in water management. 
Without waiting for construction of tributary projects, vigorous efforts 
should be made to build up a corps of agricultural workers and to demon
strate on a large scale the integrated development of an area affected by 
irrigation and flood control.

In addition to the current navigation improvements in the lowermost 
reaches of the river, highest preference for work on the main stream should 
be given to the system studies of the basin, to the three related power mar
ket studies, and to market prospects for agricultural products from main- 
stem irrigation and flood-control projects. These should help the Committee 
judge the location and scale of the main-stem project deserving early con
sideration for construction planning. Then, the exploration of practicable 
international arrangements for financing, constructing, and operating such 
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a project might well begin.
Several factors combine to favor the smaller tributary projects over 

larger projects along the main river for early action. The smaller projects 
are initiated more readily, and they lend themselves to experimentation with 
as yet untried methods of fostering economic development in the basin. In 
any event, large-scale agricultural expansion in the alluvial soils of the 
Korat Plateau and the Delta must await the assurance of river regulation by 
major works upstream. If the feasibility of the main-stem project or proj
ects selected for highest priority is to be clearly established the results of 
the system analysis, and of the power and agricultural markets analysis 
should be in hand.

Unlike countries with much larger income per capita the Lower 
Mekong countries cannot afford to build power and navigation projects yield
ing very low returns or to carry out irrigation which has full effects upon 
agriculture only two or three decades later. They cannot stand the luxury 
of monolithic concrete structures whose most immediate return is inflation 
of national ego. They must husband available social resources so as to 
squeeze the maximum net returns from their investment at the right time 
and at the right place. The data-collection and investigations recommended 
above are basic to arriving at a point where effective designs and schedules 
may be prepared with an eye both to the basin as a whole and to national 
plans. Once this point is reached, revisions and extensions will go on for 
decades as a new basin takes shape.
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EMERGING NEEDS

Integrated development of the water and land of the Lower Mekong 
basin offers a powerful instrument for advancing the welfare of the people 
in Cambodia, Laos, Thailand, and Viet-Nam who share those resources. 
Merely meeting the needs of the area's rapidly growing population at mod
estly increased levels of living during the next 20 to 25 years will require 
drastic measures to increase production of food, fiber, and energy. Proj
ects for water regulation and land improvement in the Lower Mekong ba
sin should undoubtedly have a major part in those efforts. But it would be 
a grave mistake to believe that heavy investment in dams, canals, and gen
erators, however expert the engineering and however generous the for
eign assistance, would automatically lead to solid growth in social struc
ture and economic production.

Wise choice and timing of Lower Mekong development does not 
come any more easily than the wise physical design of dams or channel 
works. There is no one simple program for harnessing the Mekong in 
the public interest; there are many possible variations each with its own 
advantages and disadvantages. Careful analysis based upon adequate data 
must be made if the varying elements in the river program are to be 
weighed and combined in proper relation to each other and to the economic 
and administrative capacities of the four countries. The needs are so ur
gent and the fiscal and administrative resources are so limited that every 
practicable step should be taken to foster reasoned choice among the 
promising alternatives and to assure that the largest possible benefits 
are realized.

This report first outlines some major aspects of the unfolding 
needs of the basin and related parts of the four countries which are of par
ticular relevance to planning for the Lower Mekong, assuming that political 
stability can be maintained (see Figure 1). It next reviews the chief ways 
in which water management may be expected to contribute to national devel
opment during the years immediately ahead. The means by which effective
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choice and timing of water projects may be fostered are then examined. 
This is followed by consideration of the organizational changes required 
to ensure the efficient carrying out and coordination of work in this field. 
In the light of these needs, opportunities, and analytical problems, a 
program of investigations and data collection is recommended.

THE PEOPLE AND THEIR LIVELIHOOD

To understand the possible role of water management in the future 
of the area, it is important to recognize certain broad characteristics re
lating to its people, their means of livelihood, and the needs which they 
face as their numbers and expectations rapidly mount. (By the "area" we 
mean the area of the four countries, including but not limited to the basin.) 
Among these characteristics, the rapidity of population growth deserves 
particular emphasis.

The four riparian countries have a population of rather more than 
48 million inhabitants in a territory roughly twice the area of France. The 
average density of about 45 per square kilometer is lower than in most 
other countries of South Asia. It compares with 125 for India (see Figure 2).

Approximately a tenth of the people live in the urban districts of 
Bangkok, Phnom-Penh, and Saigon. These cities present a striking con- 
trast of wealth and development to the remainder of the area. No other 
towns exceed 150,000 and only a handful are of the order of 100,000 habi
tants. The rest of the population is almost exclusively engaged in agricul
ture. With considerable variations of density, this rural population is 
spread along a few valleys and plateaus, leaving a large sector sparsely 
populated. Perhaps as much as 60 per cent of the total area has a popula
tion density of less than 25 per square kilometer.

The basin of the Lower Mekong itself includes roughly 60 per cent 
of the total area and somewhat less than half the population. Almost all 
of Cambodia and Laos falls within the basin but rather less than half of 
Viet-Nam, and only a third of Thailand. Problems of development of the 
latter two countries therefore cannot be thought of as primarily in terms 
of the Mekong whereas for Cambodia and Laos this is the case.
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Estimates of population growth for the area are still very rough but 
the order of magnitude may be as high as 3 per cent annually. Death rates 
have been declining rapidly, particularly infant mortality. Birth rates con
tinue high, and a large proportion of the population is in the younger age 
brackets. Within fifteen years the labor force can be expected to be half 
again as large as now. It is possible that our allowance for recent improve
ment in statistics has not been sufficient or that the birth rate will drop as 
standards of living and practice of birth control increase. But in view of 
the very serious implications of high population growth rates, it seems pru
dent to base assessments on an increase of the order indicated.

For those experienced in the development of major river systems, 
twenty-five years is not a long time. It is not unusual for planning of one 
large project to consume five to ten years. Construction may take as much 
as eight years, and a development period may stretch over five to twenty 
years. It will be conservative in reviewing the emerging needs of the area 
to attempt to look ahead twenty to twenty-five years by the end of which 
time the total population may have reached more than 90 million. This pe
riod is well within the career span of young administrators, economists, 
and engineers who will carry responsibility for new development.

In the absence of reliable national accounts for the area, only highly 
tentative assessments can be made of total production, its sources, invest
ments, and levels of living. Gross national product per head, the tradi
tional basis for international comparisons, probably stands - after rough 
allowance for differences between legal and effective exchange rates - 
within the range of $65 - 100 for all four countries. Laos is towards the 
lower end of this scale and the other three countries are grouped towards 
the top. Such a measure seriously under-values welfare when compared 
with industrialized countries where food and shelter are much more costly. 
More relevant is a comparison with other Asian countries from which it 
would appear that production per head, while above such countries as Indo
nesia and Burma, falls below levels in Taiwan and Ceylon, and well below the 
Philippines. Rough as such an indication is, it has important implications for 
future needs and the domestic resources that can be readily made available 
for development investment.
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Agriculture, including fishing and forestry, contributes directly 
probably around a third of the total value of the national product in Thai
land and Viet-Nam, nearer one half in Cambodia, and even more in Laos. 
It is doubtful, on the other hand, whether manufacturing even in Thailand 
and Viet-Nam contributes more than 15 per cent, while for the other two 
countries it is appreciably less. Commerce, by comparison, probably 
averages between 20 and 30 per cent for the area.

In these conditions, it is almost inevitable that for many years to 
come the four countries must rely mainly on the broad agricultural base 
of their economies for increases in production even if industry develops 
at an accelerated rate. To achieve some improvement in levels of living 
and balance of payments with population growing at 3 per cent annually, 
we feel that the countries should aim at a 3 1/2 - 4 per cent average an
nual increase in agricultural output and a 6 - 7 per cent increase in indus
trial output.

Increases of this order in agriculture and industry would be con
sistent with an increase of overall national product and demand to three 
times the present level in twenty-five years. Income per head would then 
be roughly 50 per cent higher - a relatively modest target. This is not, 
of course, to predict that such a development will occur but merely to il
lustrate the magnitude of needs against which the Mekong’s potentialities 
should be appraised.

It would be wrong to assume that present levels of investment in 
proportion to national output will be sufficient to attain this target. Pop
ulation growth can be expected to be higher than in the past. In these cir
cumstances, the self-contained nature of development in much of the sub
sistence farming sector will doubtless continue but the scope for easy 
extensions of cultivation and the relative importance of the subsistence 
farming sector will diminish. Higher standards of living and the exten
sion of consumption beyond food and clothing will require relatively heav
ier capital investment. Moreover, in recent years repairs of war damage 
gave large returns for relatively small capital expenditure; this will no 
longer hold.

Foreign aid recently has contributed a particularly large quantity 
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of resources additional to national production for Cambodia, Laos, and 
Viet-Nam. These countries obtained their independence as recently as 
1955 and have suffered severe dislocations and distortions of their econ
omies as a result of long periods of hostilities; they continue to bear large 
military expenditures. Aid levels at 30 per cent or more of national prod
uct in the case of Laos, and about 10 per cent for Cambodia and Viet-Nam 
must appear high from a long-term view. To offset the effects upon con
sumption of a declining proportion of aid would require additional invest
ment effort.

Heavy dependence upon the public sector for major investments to 
assure increase in production growth therefore seems inevitable. At ex
isting levels of real income most of the population has little margin for 
voluntary saving and this is accentuated by the high proportion - perhaps 
75 per cent - dependent upon agriculture predominantly outside the mon
etary system. Moreover, an entrepreneurial class with experience in in
vestment other than in commerce is still not large. Capital formation by 
the public sector in Thailand is probably below 5 per cent of national prod
uct. While a high proportion apparently is achieved in the other three 
countries, this is largely dependent, directly or indirectly, upon foreign 
aid. Deficiencies of data and definitions preclude close international com
parisons. Nevertheless, the levels of public investment found necessary 
in many other developing countries indicate the need for a sustained effort 
to expand public development investments in the Lower Mekong area.

The pattern of the foreign balance has important implications for 
future investments. Whereas Thailand and Cambodia have achieved a rea
sonable balance in their foreign trade, recorded Lao exports cover only 
about 10 per cent of imports and for Viet-Nam the proportion is below 40 
per cent. An expansion of exports is evidently crucial for these two coun
tries, but is not confined to them. Growing population and rising living 
standards will increase demand for imported goods to which will be added 
larger requirements of equipment and materials in support of development 
programs.

With increased standards of living will inevitably come important 
changes in the pattern of domestic consumption. While demand for agri
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cultural products will grow faster than population and become more diver
sified, it will tend to increase less rapidly than for most other sections. A 
much more rapid increase in demand can be expected for consumer goods 
other than foods. This will tend to be translated into demand for imports 
unless local industries have been developed with this in mind.

The heavy dependence on relatively few export items points to the 
need for development programs oriented towards greater diversification. 
At present, rice and rubber represent over 60 per cent of Thailand’s ex
ports, with maize, tin, and teak accounting for most of the rest; rubber, 
rice, and maize account for over 85 per cent of Cambodia’s exports; rubber 
and rice for 85 per cent of Viet-Nam’s; and over half of those of Laos are 
tin, teakwood, and coffee.

The composition of imports also suggests the need for replacing 
some types with locally-produced goods. Forty per cent or more of im
ports are consumer goods in Cambodia, Laos, and Viet-Nam, a proportion 
much higher than the average of about 30 per cent for the ECAFE region.

In aiding the diversification of output and saving on imports, co
ordination of the markets of the four countries, none of which is large taken 
by itself, can, to judge by experience in other parts of the world, be of 
considerable importance. In terms of intra-area trade, the area at pres
ent is characterized by extreme isolation. For the two larger countries, 
Thailand and Viet-Nam, trade with the rest of the area has recently rep
resented less than 1 per cent of their total foreign trade. For Cambodia, 
it represents less than 2 per cent. Only in the case of landlocked Laos, 
where the total value of trade is in any case small as compared with that 
of the area as a whole, do imports and exports from the other three coun
tries represent a significant factor in total trade. The official data may 
well understate actual levels due to unrecorded transactions across com
mon frontiers; but of the absence at present of any significant trade part
nership, there can be no doubt.

AGRICULTURE

The central position of rice in the agriculture of the area is well 
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known. More than 60 per cent of the cultivated area of the four countries 
is represented by paddy fields, in general -- but by no means exclusively -- 
devoted to monoculture of rice. Total production probably amounts to 
around 10 million tons of milled rice of which around 2 million tons has 
been exported from the area. In terms of value, rubber is also of primary 
importance and in recent years the value of rubber exports has approached 
that of rice.

Secondary crops are, however, increasing in significance both in 
regard to the domestic market and, for such crops as maize and hemp, 
also for export -- though the sizable pre-war exports of cassava from 
Indo-China have virtually disappeared. Recent experience in Thailand, 
where roughly comparable data are more readily available than the other 
countries, is indicative (see Table 1). Price variations, especially for

TABLE 1

CROP DIVERSIFICATION IN THAILAND, 1951-1960

Source: Thailand, Agricultural Statistics.

Yearly 
Average

Percentage Share in 
Value of all Crops

Percentage Share in Value 
of all Agriculture

Rice Rubber Other All Crops Livestock Fisheries Forestry

51-53 49 17 38 75 9 5 11
54-56 43 13 45 73 11 6 10
57-60 36 11 52 75 11 6 8

rubber, affect the comparisons as do particularly unfavourable years for 
rice crops such as 1954 and 1957. However, the rise in the proportion of 
"other crops" while "total crops" remain rather stable, and of livestock 
and fisheries to all agricultural output, is significant. Taken together, 
"other crops", livestock, and fisheries have risen fairly steadily from 
just over 40 per cent of the total value in the early fifties to over 55 per 
cent now.
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Experience in other countries such as Malaya, the Philippines, and 
Taiwan suggest that the trend towards diversification of agriculture has its 
roots in strong underlying development of demand. The general trend of the 
pattern of private consumption is clear - a slow increase in consumption of 
root crops and cereals, a more rapid increase in vegetable oils and sugar, 
and an even more rapid rise in consumption of protein-rich "protective” 
foods, fruit, and vegetables.

As far as agricultural raw materials are concerned, it is necessary 
to look at world markets rather than domestic markets in order to discern 
general trends. Competition with other tropical countries in Asia, Africa, 
and Latin American will have to be taken into account. Much will depend up
on the efficiency of farmers and plantation owners whether the countries in 
the area can maintain and improve their present position vis-a-vis other 
producers.

In facing these demands, the area has a natural endowment of soil 
and water which, with effective management and development policies, 
may be the basis for massive increase in agricultural production. On the 
other hand, certain parts suffer from disadvantages which might seriously 
hamper an expansion of agriculture but which might be at least partly rem
edied over a 20-25 year period. The potentialities of agriculture are de
pendent to a large extent upon a few factors. Among these, four may be 
noted.

The area offers, among the easily accessible tropical areas of the 
world, scope for a great expansion of agriculture both in acreage and in 
yield. It has large amounts of soils suitable to some kind of cultivation and 
-- apart from a few areas --a relatively sparse rural population. The 
quality of these soils differs markedly from place to place. In much of 
Laos and extensive parts of Cambodia the supply of cultivable land is such 
that it is virtually free.

Differences in altitude and latitude among various parts of the area 
and the Lower Mekong basin favor wide diversification of crops.

The land-locked character and rough terrain of the upper part of 
the Lower Mekong strongly inhibit cheap transport, thus retarding the
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spread of commercial production.
Water is short for crop needs during the long winter and spring dry 

season in most parts of the area, and the wet-season precipitation, particu
larly in the Lower Mekong, is unreliable both in timing and in amount. This 
means that one-crop rice culture is common and that the hazard of crop 
loss due to flood or drought is chronic. The two latter factors point, of 
course, to transportation and water management as major factors in im
proved land management.

In this broadbrush picture, we do not attempt to evaluate prospects 
of demand and supply for each of the 50-odd crop, livestock, fish, and for
est products of the area, although this will be necessary when prospects 
will be assessed in detail (see Recommendation 3). We confidently count 
on the farmer to adapt many annual crops to changing market conditions. 
The rapid expansion of kenaf and maize exports in recent years are ample 
proof of that flexibility in production patterns. But a somewhat harder look 
is nevertheless required for certain sectors including rice and tree crops 
because these involve long-term investments.

1. Rice. The demand for rice in the area and in the normal exter
nal markets can be expected to grow relatively slowly in comparison to 
most other products. If a gradual replacement of rice — mainly in the cit
ies --by wheat products and by protective foods is assumed, we can expect 
domestic consumption of rice to grow only slightly more rapidly than pop
ulation despite rising income levels.

External demand for rice is even harder to appraise. Purely sta
tistical exercises are fraught with uncertainty, and simple extrapolations 
of trends are particularly hazardous since international trade represents 
only a small fraction of total production and consumption. International 
trade in rice among 16 Asian countries amounted in 1958-60 to 3.5 million 
tons of milled rice out of a consumption of some 75 million tons. The four 
Mekong countries contributed 1.9 million tons of these exports, while their 
domestic consumption totalled about 8.1 million tons.

Assuming a continuation of increases in Asian population and con
sumption over the next two decades, we feel that the countries which at
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present are importing rice, taken together, will maintain at least the pres
ent level of international trade. If adequate exportable surpluses are avail
able, inter-Asian trade and payments agreements should enable importing 
countries to absorb these surpluses.

Two qualifying remarks must be made --it must be expected that 
Asian rice on the international market will have to compete with exports 
from other sources, and in the internal markets of importing countries will 
be affected by sales of wheat and other cereals through changes in consum
er habits. The first factor can best be met by a further restoration of free
ly competitive marketing, with emphasis on quality rather than quantity. 
The second factor may, over time, result in a further slight downward trend 
of rice prices as against the price of wheat in the world market.

We arrive at a target for production in the range of say 19 to 20 
million tons of milled rice as compared with a present level of about 10 
million tons (see Table 2). The minimum target would barely allow a con
tinuation of the present level of rice exports; the higher figure would make 
it possible to export an additional one-half million tons of rice.

TABLE 2

PROVISIONAL GOALS FOR RICE PRODUCTION 
(In thousands of tons of milled rice equivalent)

*Most likely below earlier levels.

Country

1959-60 1983-84
Pro

duction Export
Domestic 

Use
Pro

duction Export
Domestic 

Use

Cambodia 1,150 350 800 2,200 400 1,800
Laos* 400 — 400 900 — 900
Thailand 5,500 1,200 4,300 10,500 1,500 9,000
Viet-Nam 2,950 350 2,600 6,000 500 5,500

Total Area 10,000 1,900 8,100 19,600 2,400 17,200

We are fully aware that the setting of targets on such a long term 
can only be done in a very general way. They will need continuous revision 
and adaptation in the light of actual developments. It seems, nevertheless,
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important to contrast the best estimates we can make at this time with the 
present expectations of rice production and exports from the area on the 
basis of programs for rice now being implemented.1

If sufficient rice is to be produced to meet the growing domestic 
consumption and no more than maintain exports -- indeed even to meet do
mestic rice consumption over a prolonged period --a more energetic pro
gram aimed at increased rice production seems called for. Present national 
programs in Thailand, Viet-Nam, and Cambodia appear to be based on the 
average on rates of increase of rice production below 2 per cent a year. For 
comparison with the rise of over 100 per cent suggested for the next 25 
years, the rise over the last quarter century appears, on the basis of very 
rough statistics, to have been no more than about 60 per cent. It was only 
the slower population growth that enabled the area to maintain exports, be 
it at somewhat reduced levels.

The importance of the Lower Mekong basin for the development of 
rice production is brought out in Table 3.

The Lower Mekong basin comprises 60 per cent of the paddy lands, 
58 per cent of the harvested area and 52 per cent of paddy production of the 
four countries. On the average, yields per planted hectare are 1200 kg. as 
compared to 1730 kg. in the area outside the Mekong basin, and 1360 kg. as 
an average. In Viet-Nam, yields in the Mekong Delta are above those in the 
central sections, but in Thailand the Central Plain has a much higher pro
duction than Northeast Thailand. These differences are caused by many fac
tors including soil fertility, regularity or irregularity of flood irrigation 
and rainfall, and population density. Of the four countries, Thailand has 
the lowest percentage of paddy lands and rice production in the basin (42 
per cent and 26.5 per cent respectively). In this country also, differences 
in yield per harvested hectare are greatest (1060 kg. against 1900 kg. per 
hectare).

2. Secondary Crops. At present, only a small proportion of the 
rice fields are cultivated after or before the main crop with a second crop

1The above calculations will be developed in a paper to be prepared 
by one of the consultants.
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ESTIMATES OF PADDY AREA, PRODUCTION, AND YIELDS IN 1959-60

TABLE 3

The Four Countries Cambodia Laos Thailand Viet-Nam Total

Paddy lands (000 ha.) 1,650 (800) 6,700 *2,800 *11,950
Paddy planted (000 ha.) 1,530 (750) 6,200 *2,600 *11,080
Paddy harvested (000 ha.) 1,460 650 5,230 2,380 9,920
Paddy production (000 m.ton) 1,750 600 8,240 4,400 14,990
Yield per ha. planted (kg.) 1,140 800 1,340 1,700 1,350
Yield per ha. harvested (kg.) 1,200 920 1,580 1,800 1,510

The Mekong basin

Paddy lands (000 ha.) 1,630 (750) *2,800 *2,000 *7,180
Paddy planted (000 ha.) 1,510 (700) 2,450 *1,800 *6,460
Paddy harvested (000 ha.) 1,440 600 2,030 1,630 5,700
Paddy production (000 m. ton) 1,730 570 2,170 3,300 7,770
Yield per ha. planted (kg.) 1,140 810 890 1,820 1,200
Yield per ha. harvested (kg.) 1,200 950 1,060 2,020 1,360

Note: Brackets indicate doubtful sources. An asterisk indicates a higher 
degree of uncertainty.

Sources: Consultants’ estimates based upon national and F.A.O. statistics.

of maize, pulses, rootcrops, oilseeds, or tobacco. It would seem both de
sirable and likely that as population increases, as food habits change, and 
as the need for cash crops rises, there should be a wide-spread develop
ment of secondary crops. This has been the experience in a number of 
Asian countries such as China, the Philippines, and Japan.

So far, the development of production and export of "secondary 
crops" have not found adequate attention. Almost all tropical crops can be 
grown in the area and with urbanization and industrialization in a large 
number of Asian countries, markets for oilseeds, spices, fibers and other 
industrial raw materials are developing.
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The productivity of potential water management projects may de
pend upon the prospects for a variety of secondary crops even more than 
upon an increased production of paddy, important as this undoubtedly is.

3. Rubber. Cultivation of rubber is steadily and --in comparison 
to the rest of the world -- rapidly expanding. Most of these rubber plan
tations are located outside the Lower Mekong basin.

Rubber deserves special attention because it takes first or second 
place in the export package of Thailand and Viet-Nam. In the area of the 
left bank tributaries in Cambodia and Viet-Nam, a sizable further expan
sion of rubber is technically feasible. The economics of such expansion 
depend upon a variety of factors such as expansion of existing estates, de
velopment of efficient ’’smallholders” plantations, and the continuation of 
high standards of yield and quality. Given these conditions, it may be ex
pected that rubber exports will continue to grow and will provide an impor
tant part of the much needed foreign exchange earnings, income, and tax 
receipts for areas beyond the reach of irrigation.

4. Other Tree Crops. In some higher parts of the area, coffee or 
tea is grown. In the plains, coconuts and fruit trees have local importance. 
However, tree crops in the foreseeable future seem likely to serve chiefly 
to satisfy domestic needs.

5. Livestock. Cattle, water buffalo, and pigs play an important 
role in the farm economy of all four countries. In the lower sectors of 
the area, and in particular in the Lower Mekong basin, the water buffalo 
is indispensable to prepare the paddy fields in the short time available. 
With irrigation, flood control, and double cropping the advantage of cattle 
over buffalo will become apparent. A gradual change-over is economic 
and highly desirable.

Dairy products, with the notable exception of the high uplands in 
the left bank tributaries, seem likely to remain unimportant.

Pork is an important source of animal protein and its production 
deserves a rapid expansion.

6. Fisheries. Inland fisheries are the main source for animal 
protein and thus form a vital part in the economy of the area. With rising 
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income and spreading urbanization, the demand for fish and fish products 
can be expected to grow faster than aggregate demand for food.

7. Forests. The demand for forest products, inclusive of bamboo, 
has been growing fast at the same time that the forests have been under 
heavy attack for firewood, charcoal, and timber. Large areas already have 
been seriously depleted for forest production, and upland farming which de
pends largely upon fire as an agricultural tool continues to destroy tree 
cover and soil on a grand scale. This must be considered a dangerous ex
pedient in view of long-term needs for forest and livestock products.

In this connection, special attention should be given to the possi
bility that the area, and parts of the basin in particular, may become an 
important Asian source of paper, pulp, and cellulose. The demand, both 
domestically and in the ECAFE area, can be expected to grow rapidly dur
ing a period when world supplies are dwindling and requirements are ex
panding.

MANUFACTURING

With the exception of raw-materials processing located near rice 
fields, teak forests, and mines, the small manufacturing activity in the 
area is concentrated for the most part in the Bangkok and Saigon urban 
districts. This is largely secondary processing. The major volume of 
metals, chemicals, transport equipment, and much of the textiles comes 
from outside the area. Results of current minerals surveys may, of course, 
change the outlook. Plants for manufacture of cement and textiles have re
cently been constructed in the area, and although petroleum refining is in 
prospect in Thailand and Viet-Nam, the great bulk of manufactured goods 
continues to be imported. How much growth in local processing will be re
quired over the next two decades is difficult to estimate, but a combination 
of government encouragement and market growth may be expected to induce 
an expansion of activity, particularly in processing of agricultural products, 
in cheaper consumer goods, and in products with high transport cost. At 
present manufacturing is handicapped by high rates of returns available in 
alternative investment, the lack of rules for foreign investment, and the
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long periods of time required for administrative decision.

ENERGY PRODUCTION AND COSTS

Although per capita energy consumption in the Lower Mekong area 
is low relative to some other countries with comparable income levels, the 
production of electric energy has been increasing at a generally rapid rate, 
and there is promise of an increased rate of growth in future.

Data on electric energy production, available since 1951, are rather 
difficult to interpret for inferring reliable regional growth rates due in part 
to political changes during this period. As shown in Table 4, rapid rates of 
growth have been maintained more or less consistently in Thailand and Cam
bodia, along with substantial although perhaps less stable rates for Viet- 
Nam.

Observations in the region suggest that a substantial suppressed de
mand for energy is not being registered in sales owing to the limitations on 
supply and excessive costs of generation. In the Bangkok area, partly on 
account of high generation costs and partly to reduce demand until the Yan- 
hee power becomes available, the rate schedules have been set to rise 
sleeply with additional units of electricity used per customer. Throughout 
the rural areas in Thailand, electricity where available costs the consumer 
two bahts or U. S. $0.10 (100 mills) per kilowatt hour. Costs to consumers 
m Laos are even higher ranging from 11 kips (U. S. $0.14) to 15 1/2 (U. S. 
$0.20) per kilowatt hour. Increased demands in Viet-Nam, pending the 
completion of the Danhim project, are being met to a large extent by self- 
service sources of high cost and low thermal efficiency. An expected pub
lic consolidation of the electric utility industry preparatory to integration 
of Danhim power into the economy, has discouraged the installation of ad
ditional capacity to meet load growth by utilities in the Saigon-Cholon area 
whose franchises are soon to expire.

While in the circumstances it is not possible to provide a reliable 
measure of the rate of growth of demand, it appears likely that were an 
ample supply of energy made available under economic pricing principles, 
there would be an immediate increase reflecting the suppressed demand
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TABLE 4

ELECTRIC POWER GENERATION IN LOWER MEKONG COUNTRIES, 
1951-59

(Millions of Kilowatt Hours)
1951 1952 1953 1954 1955 1956 1957 1958 1959

Cambodia 18.9 22.5 23.9 24.6 29.3 34.4 39.4 46.3 52.1
Laos 4.3 .9 1.1 1.4 1.9 2.7 3.4 4.1 5.8
Thailand 104.8 128.0 158.4 223.6 288.4 328.1 373.6 408.1 468.12/

Viet-Nam 120.81/ 136.61/ 151.81/ 181.0 203.1 212.5 224.3 244.4 280.0

(Weighted Average of Percentage Increase over Previous Year)
1952 1953 1954 1955 1956 1957 1958 1959
1951 1952 1953 1954 1955 1956 1957 1958

Four Countries 16% 16% 28% 21% 11% 11% 10% 15%

Source: United Nations Economic Commission for Asia and the Far East, 
Electric Power in Asia and the Far East - Electric Power Bul
letin, July, 1961.

1. Figures for Viet-Nam for 1951, 1952, and 1953 are taken from the 
Annuaire Statistique du Vietnam, 1951-52 and 1952-53.

2. 1959 figure for Thailand obtained by taking the per cent increase (14.7) 
using new series 1958 and 1959 data, and applying to 1958 old series 
base, to obtain comparability with 1951-58 data.

and the liquidation of accumulated obsolescence. It seems likely also that 
the sustained rate of growth might be substantially increased if the pro
duction of energy by efficient hydro facilities and marketing were reflected 
in lower prices. Following the availability of Yanhee, Danhim, Nam Ngum, 
Battambang, and perhaps Sihanoukville power, an initial spurt exceeding 
15 per cent per year might be expected until the suppressed demand and 
obsolescence has been sopped up. A sustained rate of increase following 
that might well fall within a range of 10-12 per cent per year. Within the 
next twenty years, accordingly, power requirements might reach 5 to 7 
times their present level.
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INTERNAL TRADE AND TRANSPORT

Large sectors of the basin such as the Northeast Laos highlands 
and portions of the Korat Plateau are so isolated by poor roads and a non
monetized economy that trade movements are slight and confined to a few 
essential commodities. Bulk movements of goods center upon Bangkok, 
Phnom-Penh, and Saigon, and are composed chiefly of rice, timber and 
bamboo, livestock, and a few other materials. Waterways provide the pre
vailing bulk transport in the basin below Khone Falls, but the upper river 
has only limited local utility on account of navigation conditions downstream. 
Indeed, the navigability of the Mekong deteriorated during the period of 
hostilities, because of obstructions in the middle reaches. Channel con
ditions now permit ocean vessels drawing water up to 4.5 meters and car
rying about 2,000 tons to call at Phnom-Penh throughout the year. Coastal 
vessels get up to Kratie, and small river vessels may be used above the 
rough Khone and Khemmarat rapids reaches to handle local traffic as far 
as the Luang Prabang area. The Bangkok rail line is the chief means of 
access to the Korat Plateau and northern Laos. Some trunk roads have 
been constructed recently, but feeder roads are widely lacking.

The poor transport system is undoubtedly one of the major barriers 
to development. Without major improvements in this sector, it is difficult 
to conceive of realizing the potential for increased production in a large 
part of the area.

FINANCIAL AND COMMERCIAL INSTITUTIONS

The financial and commercial system will require expansion if it 
is to dispose of the marketable output of agricultural and industrial prod
ucts from projects on the Lower Mekong.

Commercial banking, for example, is restricted almost exclusively 
to the capitals of the four countries and is associated predominantly with 
foreign trade. The traditional organization of the rice trade and of the 
means of distribution of imports has many shortcomings. There are im
portant areas, as in Laos, where the absence of a commercial network is 
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one of the major obstacles to increased agricultural production. Condition
ing of produce, adoption of standards, and attention to the needs of buyers 
are often at rudimentary levels. Throughout the area, credit is still gen
erally very expensive.

HUMAN SKILLS

Essential to efficient use of the area’s natural endowment is a pop
ulation having the physical vigor, intellectual skills, and organization to 
apply improved technology to the complex tasks of a more developed econ
omy. Investment in education and research to enhance these qualities is a 
highly productive element in any national development program, and is re
ceiving increasing attention from the governments of the area.

Literacy of the adult population now ranges around 20 per cent in 
Cambodia, Laos, and Viet-Nam, and reaches more than 50 per cent in 
Thailand. From 10 to 20 per cent of the children in the 5-14 age group are 
being reached by schools in the first three countries, and over half of the 
Thais of that age are in school.

While Thailand has a relatively large proportion of its total popu
lation in secondary and more advanced training (about 1.6 per cent), Viet- 
Nam has about 0.4 per cent, and Cambodia and Laos have only about 0.1 
per cent. Though institutions are being expanded at various rates, the full 
impact of the new efforts will not be felt for another 10 to 20 years.

Meanwhile, the capacity of the adult workers to carry out jobs in
volved in more advanced transport, trade, and manufacturing activity is 
being increased by technical training schools in urban centers. Cur
rently, a limiting factor on moves toward mechanization in both city and 
farm is the skill of handling and maintaining machinery.

The total governmental expenditures for formal education, adult 
education, and training, while increasing, are small by comparison with 
countries where the rate of economic growth is rapid. With a high pro
portion (20-30 per cent) of total population in the 5-14 age brackets, rapid 
growth of demands for education in the years ahead can already be predicted. 
School facilities and teacher training are essential parts of economic devel
opment and will lay heavy and increasing claims upon national budgets.
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Scientific research in the area does not at present play a significant 
role in economic development. It is receiving organized attention in Thai
land alone and there, as in other parts of the area, the monetary and status 
disadvantages attaching to research work are so serious that only a small 
stream of competent people find their way into it. Heavy investment in both 
facilities and post-graduate education will be required before major contri
butions from research within the area may be expected.

The communities of the basin display tremendous differences in 
their readiness to accept social change. For centuries an area in which 
kingdoms and cultures have surged, receded, and streamed across the 
plains and mountains, the tempo of movement has been particularly rapid 
in recent years: Viet-Nam has experienced wholesale migration of refu
gees to the Central Plateau and the Delta; war has caused drastic reloca
tions of tens of thousands of villagers in Laos; and a major stream of in
ternal migration has developed between Thailand's Korat Plateau and its 
Central Plain. In all four countries, the capitals centralize the chief de
partments of government, business, education, and cultural life, and serve 
as the foci for new organization and production.

While it has been common to regard the more isolated agricultural 
villages as less susceptible to social shifts, the evidence points to rather 
quick response to new opportunities in certain zones. Thus, the villagers 
of the Korat Plateau expanded their kenaf production ten-fold in less than 4 
years under the incentive of high prices and government stimulation. More 
than one-third of the young laborers in villages of that zone may be absent 
at one time working in Bangkok or on Central Plain farms. At least 2.5 
million Vietnamese farmers have reestablished themselves in new environ
ments since 1954. Little is known, however, concerning the underlying 
motivation and value systems of the various groups in the basin. Probably 
the least mobility is found among communities of the Cambodian plain and 
the Lao and Annamite highlands.

Willingness to change both residence and farming systems appears 
farther advanced than the capacity of educational systems to build skills 
essential to a developing economy. Both teaching and administrative skills 
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are in conspecuously short supply. Action to meet most of the needs de
scribed in the preceding paragraphs will require major expansion of vil
lage schooling, technical training, and the education of people to carry 
administrative and technical responsibility.

GAPS IN DATA AND UNDERSTANDING

Since the Wheeler Mission report of 1958, extraordinary strides 
have been taken in closing gaps in knowledge of the hydrology and contour 
of the basin. At that time the lack of information on stream flow, stream 
profile, and damsite geology, to name only three items, prevented a rea
sonably accurate preliminary assessment of the physical potentialities of 
sites along the main stem. By 1961, the substantial progress in mapping 
and technical surveys had provided the basis for more refined estimates 
of what the stream might yield in water and energy, and had laid a mini
mum foundation for detailed engineering design for projects such as Pa 
Mong and Sambor.

Although the Wheeler Mission report recommended broad economic 
and social studies, these were not undertaken, and as a result, 1961 found 
economic data concerning the basin in much the same shape as the hydro
logic data had been in 1957. As indicated in the preceding discussion, un
derstanding of the dimensions of human activity in the basin is at best 
sketchy. There are only scattered statistics on where the people live, 
how rapidly they are increasing, the land at their disposal, and how they 
use it. We think it warranted and helpful to have suggested a few of the 
emerging needs which set the framework of general aims against which to 
measure plans for managing the water and land. Most of the statements 
we have made are, however, drawn from scanty data or rough guesses.

As important to future water planning as improvement in basic eco
nomic data is understanding of processes that are at work in shaping the 
basin. Effective engineering designs to control water in the Lower Mekong 
cannot be completed until the complex relations among flow, salinity, silt, 
rice growth, fish life, and soil chemistry are measured. So, too, effec
tive designs to use the water and land are dependent upon recognition of 
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subtle processes of the market place, of village life, and of individual 
motivation that affect the success of an irrigation scheme or the location 
of a manufacturing plant.

Like the hydrologic data, the data necessary for geographic, so
cial, and economic analysis must be collected over a period of time so 
that trends may be identified and relationships tested. The ground work 
thus is laid for making intensive and sample studies as well as for broader 
projections of conditions and needs. There is need for continuing assess
ment in depth of the kinds of problems to which we have given rapid atten
tion above.

Without stopping investigations on the physical side, the next ma
jor effort for the Committee should be to fill the glaring gaps in data and 
understanding as to human use of the basin. Having come to grips with 
the river, the Committee now should concentrate on the possible roles of 
the river as a servant of man.
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WATER MANAGEMENT AS AN INSTRUMENT

OF NATIONAL DEVELOPMENT

If the underlying aims of national development are to be realized, 
il is apparent that the water and land of the Lower Mekong must be man- 
aged in a careful and systematic fashion. In this section we outline the 
chief ways in which the regulation of water flow and corollary improve
ment of land use might be expected to contribute to changes in produc- 
tivity and social organization. Works on the tributaries as well as the 
main-stem have large potential for stabilizing and expanding agriculture, 
diversifying crops, expanding fish and forest production, promoting man
ufacturing and electric power production, lowering transport costs, and 
reducing dislocations from floods. Each of these possible effects will be 
presented as in itself desirable. In the following section we shall point to 
the problems of choice and timing of particular programs for water man- 
agement for combined purposes and shall suggest practical steps to meet 
those problems.

STABILIZING AND EXPANDING FOOD PRODUCTION

Under present circumstances, agricultural yields in the basin vary 
widely from place to place and from year to year. We found surprisingly 
little analysis of these differences. Yet, in order to gauge the value of wa- 
ter management in expanding production or in developing cropping it is in
dispensable to have quantitative judgment of causes of variation in produc
tion. This is well illustrated by rice, the crop most directly affected by 
water management.

Everywhere in the basin agricultural experts have evidence that 
rice yields can be increased markedly in present circumstances without 
water management. Improved seed, green manuring practices, chemical 
fertilizers, pest and disease control, improved transport, and marketing 
facilities are the main tools available. The opinion commonly is expressed 

25



that "yields could be doubled." This may be theoretically correct in many 
areas but it fails to recognize the complex factors that are at work. No
where in the world do all farmers use the means at their disposal in a 
strictly rational way, and the Lower Mekong is no exception.

To understand the possible role of water management in increasing 
and expanding rice production and in diversifying crops it is helpful to re
view the factors limiting better practices in the Lower Mekong area, the 
various ways in which it might support or supplement efforts at improve
ment and at expansion of cropped area, and the approximate magnitude of 
the likely benefits.

Farmers adapt their methods of cultivation, their choice of rice 
variety, and other practices to existing conditions of soil, climate, and 
culture in many subtle ways. Vagaries of weather and market help make 
the patterns deep-rooted, and the farmer is cautious to change them. Even 
when there is full knowledge of possible technical improvements and even 
where large-scale engineering aid may be provided, the farmer reacts 
slowly. His family organization, village tradition, the market prices, his 
achievement motivation, the credit to carry him over a transition period, 
tax incentives, and ease of communication may affect his readiness to try 
a new fertilizer, or change to irrigation in the dry season, or use a new 
seed. Rural societies apparently vary tremendously from one part of the 
basin to another in their response to shifts in any one of these factors.

It should be recognized that sound strategy for increasing yields 
or introducing new crops or getting a second crop is based upon thorough 
knowledge of the current land use, its recent history, the prevailing agri
cultural practices, land-use capability, cultural characteristics, and 
transport and market facilities. Much of these data should become avail
able for the basin (see Recommendations 7 and 8). With them, and with 
a more detailed assessment of the conditions in which agricultural devel
opment may be expected to take place (see Recommendation 9), it should 
become practicable to plan new works so as to design sound schemes for 
water management.

These can serve in two major ways. They can reduce some of the
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chief risks to farming. They also can help widen the scope for double 
cropping and for other measures such as the use of green manures, and 
improved seeds.

In many feasibility reports it is assumed too easily that flood con
trol or irrigation will increase yields from existing fields to the level, or 
even above the level, of an excellent crop under favorable weather condi- 
tions. A more refined analysis of the character of prevailing risks, their 
frequency, intensity, and effects upon yield and cultivation practices is 
necessary. Situations in one country will illustrate the point. For Thai
land, data on area in rice fields, area planted, damaged, and harvested, 
together with estimated total yield, are available by changed for a per
iod of over twenty years. These data, even in their rough form, indicate 
at least four types of crop damage resulting from maladjustments in water 
supply.

First, part of the planted fields are destroyed, but on the remain
ing fields yields are normal, in some cases even good. This hap
pens often in the Central Plain and is typical of geographically 
restricted flood damage.

Second, a relatively large part of the fields are destroyed and, 
at the same time, yields on the remaining fields are depressed. 
This happens often in Northeast Thailand, when rain-fed fields 
have rains that are too little or too much, too late or interrupted.

Third, average yields may be depressed without the evidence 
of large areas where crops are destroyed. This may be accom
panied by a larger than usual area "not planted", and is mainly 
the case with lack of rain in the early part of the growing season.

Fourth, occasionally it is impossible to cultivate and plant a 
large part of the fields, but on those put in paddy, there is little 
damage and yields are close to normal.

The effect of improved water management in this range of cases 
will depend upon the measures taken. Flood control without irrigation will 
reduce the incidence of case one, but hardly the others. Irrigation canals 
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without storage facilities will, on the other hand, reduce the seriousness 
of case two, but not of case one. Irrigation from tanks may mean a better 
chance that rice cultivation can start on time and will reduce the incidence 
of cases three and four, but hardly avoid the incidence of irregular rain
fall at a later stage or the incidence of floodings. Irrigation from storage 
may preclude damage of the type in case four.

If it can be assumed that such risks will be reduced, what oppor
tunities then open up? Individual farmers must rely largely upon cooper
ation with their neighbors to make better use of water and land. The crop 
of an early maturing field may be destroyed by birds, an isolated patch 
with secondary crops may be trampled by buffaloes. Farmers must jointly 
bring the water to the individual fields, must agree on maintenance, and 
on timing and quantities of water. As indicated by experience in Taiwan, 
only community, village-wide, or cooperative actions lead to full use.

It is a difficult job even to determine the times at which additional 
water is of crucial importance in the agricultural cycle. In parts of North
east Thailand, for example, the greatest need may be for the establish
ment, at an early date, of paddy seedbeds, allowing an early transplanting 
and reducing danger from flash floods or intermittent droughts. This may 
enable the farmer to grow a high-yielding variety with less risk. But do 
farmers in favorable locations in that specific area grow such varieties? 
Or do they put a higher value on an early harvest date and perhaps higher 
prices? Or would they use the water for a second crop? Are they organ
ized to use rice seedlings from other farmers? Is any relation to be dis
covered between small local differences in crop-ecology and agricultural 
practices? The farmer's reactions to his land-water environment in his 
decisions to plant, harvest, and market must be identified. In sections of 
Northeast Thailand, Battambang, and the Trans-Bassac area in Viet-Nam, 
which are visibly economically motivated, it is important to study these 
factors.

There is little understanding of the reason why the current tech
nical knowledge is not applied by farmers in the field. Moreover, there 
is little detailed information as to what combinations of measures by 
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farmers would be most productive and most economic in present or altered 
systems of farm management.

Insofar as control of water supply and flows would permit raising 
a second crop where only one now is grown the possible increases in total 
crop production are large. Double-cropping means gaining another harvest 
and may be a principal effect of water storage and diversion projects.

Insofar as the yields from the traditional single crop are concerned, 
it now appears that water management alone could stabilize yields but could 
not raise them in a spectacular way. Increases of 40-60 per cent might be 
anticipated from full water control in areas especially susceptible to drought, 
floods, or salt. Other cultivation methods probably could raise rice yields 
to a high degree only if the water regime is favorable; where water supply 
is erratic the risk of investments in other directions is too great. Under 
prevailing monsoon conditions the economic ceiling of investment in ferti
lizer or seeds alone may be low because of prohibitive risks of drought or 
flood.

Very roughly, this relation for cropped land can be expressed math
ematically. Assuming that three measures - irrigation, better varieties of 
seed, and fertilizers - each could increase product per hectare by 40 per 
cent, then the combined effect is not 40 + 40 + 40 = 120 per cent, but rather 
1.40 x 1.40 x 1.40 = 2.75, resulting in an increase of productivity by 175 per 
cent. Each of the desirable measures may only become economic in com
bination with the others. Whatever the precise figure in particular areas, 
it is of vital importance that irrigation, in addition to promoting double 
cropping, not yield merely a 40 per cent increase but, in conjunction with 
other measures, a larger return.

The two main instruments for stabilizing and expanding production 
therefore appear to be complementary and in many cases inseparable. One 
often is not economic without the other.

In addition to increases in total production, another major aim of 
water management should be to support the trend towards crop diversifi
cation. In cases where irrigation or flood control would enable the farmer 
to grow a second crop, rice might take too much time or water, and a
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variety of other crops may be practicable. Very often, a close interrela
tion can be established between irrigation, agricultural practices, and the 
density of rural settlements. For 24 provinces in Viet-Nam, where sta
tistics are available, this can be illustrated in Table 5.

TABLE 5

DENSITY OF SETTLEMENT AND AGRICULTURAL PRACTICES: 
24 PROVINCES IN VIET-NAM

Number of 
farmers and 
family mem
bers per ha.

Percentage 
of riceland 
irrigated

Second rice 
crops in per
centage of 
total rice

Percentage 
of area in 
secondary 
crops

Percentage 
of farmers 
using 
fertilizer

Low (2-4.4) 11 1 3 13
High (4.8-7.5) 33 13 23 20
Very high 
(8.5-10.5) 53 56 30 58

Country average 
(4.55) 22 10 10 31

Explicit attention must be given to the varied and manifold posibil- 
ities to support diversification if water management is to serve adequately 
the aims of agricultural improvement. As in the closely related case of 
stabilizing and expanding crop production, this would entail the basic in
ventory and the assessment of agricultural development as well as cooper
ation of engineers, agronomists, and agricultural economists with soil and 
land-use capability experts in preparing detailed plans for selected areas 
(see Recommendations 7, 8, 9, and 13).

IMPROVING FISH PRODUCTION

The Mekong and its affluents offer ample opportunity for fishing, 
which is now unmanaged except for minor regulations. Water management 
undoubtedly will cause changes and, in some cases, these may be deleteri
ous to present fisheries. It also will open up vast new possibilities in small
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farm fish ponds, in village reservoirs or tanks, and in artificial lakes be
hind major dams. In short, it will bring a transformation from fish hunt
ing to fish growing.

The analysis of household budgets in towns shows that with accel
erating economic development fish consumption rises rapidly. If appropri
ate measures are taken the value of fish production may rise more rapidly 
than aggregate gross national product. In certain locations fish culture 
may become a major industry.

Because fish will for a long time to come be one of the chief sources 
of animal protein, demand will be brisk and the fish industry has good pros
pects. Much can be done, in all parts of the basin, to promote the antici
pated development. Research should not be directed primarily at safeguard
ing present conditions, but rather at desirable changes (see Recommenda
tion 3). Production of fish per cubic meter of water can be greatly expanded 
by newer methods.

SHIFTS IN FOREST PRODUCTION

The area still is to a large extent covered by forest, which provides 
indispensable products for construction and fuel. Hardwood is a traditional 
export product from Laos and Thailand. The forest also is the rejuvenating 
agent of crop land after so-called shifting cultivation. With increased pop
ulation, the forest is being progressively depleted and finally destroyed. The 
shifting method does not provide for increased productivity unless some 
permanent crop (coffee, rubber, or forest planting) can be introduced. Ir
rigation of only a relatively small part of the area would reduce drastically 
the need for girdling, burning, and cutting. It might be said that water then 
would replace fire as an agricultural tool.

The availability of power and increased access by way of proposed 
reservoirs opens up the possibility of creating a base for a paper and pulp 
industry. If these possibilities are to be explored, a variety of suitable, 
fast-growing species should be tested on a large scale. Experimental plant
ings should be geared to the projected location of reservoirs, even if the 
chances are that a specific dam will be built only after a long time to come
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(see Recommendation 14). In a rapidly expanding Asian market for paper, 
pulp, and cellulose, forest products may become a major resource for in
dustrial development and export. In addition, the commercial planting of 
forest trees for timber supply may be greatly helped by changes in land
use practices.

PROMOTING MANUFACTURING DEVELOPMENT

Water management is one of the measures which could foster the 
growth of manufacturing in the Lower Mekong. Its use for navigation and 
for water supply may in the long run prove important for industrial activ
ity, but its capacity for electric power production offers the most promis
ing immediate circumstance for developing new industry.

Availability of an interconnected slack water channel to the sea is 
of major significance for the land-locked territory of Laos and the Korat 
Plateau. For all the countries to the extent they either depend on imports 
of bulk commodities such as crude oil, sulphur, and aluminum oxide, or 
depend on exports such as rice, fibers, and similar bulk materials, a 
waterway provides opportunities for lowest cost bulk transport. Improve
ments at and above Khone Falls are, however, likely to be undertaken only 
in connection with power development.

At some later time the amount and quality of water available in the 
Lower Mekong may be a factor in location decisions, but for the next few 
decades it would appear that the huge volume of water, the slight industrial 
activity, and the relative unimportance of water supply in modern plant lo
cation would work against its being directly significant. Maintenance of 
water quality might, however, become a critical need as population and 
industry grow along the banks of the stream, as the sewer systems are 
extended, as standards of purity for surface waters rise, and as fishery 
management becomes more refined.

Availability of low-cost power for converting local materials into 
commodities for which there exists a potential domestic or regional de
mand, as in the case of fertilizers, may result both in enhancement of 
productivity and conservation of scarce foreign exchange. While power is
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absolutely essential for industrial development, it does not follow that its 
production is also sufficient for "triggering" industrialization. Where 
large industrial complexes are near energy sources - as in the Ruhr or 
the Ohio Valley - a complex of conditions are found of which power is only 
one aspect and not necessarily the catalyst. Infra-structure and institu
tional organization may be crucial. In areas where, in addition to energy, 
raw materials, and good communications, there exists a large market for 
manufactured or processed commodities, industries tend to gather near 
waterway transport and low-cost energy sources to gain the external econ
omies available from concentration. This is particularly true when, for 
example, one firm's output is another firm's material for process, as is 
often the case in the chemical and electro-chemical complexes.

To the extent a developed Lower Mekong could serve as a focus of 
such complexes in a regional context, it would further industrial concen
tration. But electro-process activities often provide small employment in 
relation to capital requirements and power consumption. In the case of 
aluminum, location in the Lower Mekong area would result in only a single 
step in the process being performed in the area; for the raw material 
processing would doubtless be done elsewhere, and the alloying and fabri
cation of the metal would locate at market centers outside of the Lower 
Mekong area. The beneficiation of bauxite to extract aluminum oxide, if 
it is an external source, would doubtless be done in the country of origin 
in order to conserve on transport requirement, as bulk is reduced by one- 
half in the process.

To summarize, electrical power, while necessary in the develop
ment of manufacturing activities in the Lower Mekong, is not a sufficient 
condition. An imposing array of additional conditions must accompany the 
introduction of power to ensure industrialization.

THE PLACE OF THE MEKONG IN POWER SUPPLY

While the Lower Mekong is not especially well endowed with power 
sites, those which exist with its immense volume of flow, represent a 
great power potential. Four sites on the main stem are said to be tech
nically capable of providing around 1.5 million kilowatts of prime power
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each. By way of comparison, the great Bhakra project of India has only 
about one-fourth to one-fifth of the power potential of any one of four 
Mekong projects, yet services an area containing a larger population than 
the four Lower Mekong countries combined. Accommodating Mekong 
power increments of such magnitudes to the area’s economy is a chal
lenging prospect that will require exacting planning, collaboration among 
riparian countries to realize economies of an integrated system, and co
ordination in operating the system to achieve efficient results. The ripar
ian countries must respond to these demands if they are to improve the 
prospect that costs of Mekong power will be competitive with other poten
tial sources of supply.

Today there are about 350,000 kilowatts of generating capacity 
within the area of the four Lower Mekong countries that could be served 
by Mekong power. Practically all but peninsular Thailand is within trans
mission distance of main-stem Mekong sites, whereas for practical pur
poses all of the remaining Lower Mekong countries may be considered 
within the Lower Mekong service area. This capacity is, to a large ex
tent, obsolete. Demand has been increasing rapidly, and would doubtless 
have been increasing even more rapidly had it been possible to market 
ample supplies at rates consistent with economic principles for a decreas
ing cost industry.

The problem of future trend of demand is bracketed by a wide range 
of imponderables which time and perhaps analysis might successfully re
duce. For example, the discovery of large high-grade bauxite deposits 
might change the outlook for power needs. For our present purpose we 
assume that there will be international collaboration in fixing marketing 
policies, and that these and other questions will be resolved in favor of an 
orderly expansion of productive capacity and level of living within the four 
countries. As a first approximation to be subjected to detailed research 
and analysis, we take the figure of four times the present level of produc
tion as reasonable over the period of time required to adequately plan, 
finance, and construct the first major main-stem project of economic de
sign.
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In anticipation of the growth in demand, there is presently under 
construction, together with projects under active consideration as future 
possibilities, a total of 1.0 million to 1.2 million kilowatts in the area, 
predominantly outside of the Lower Mekong basin. Taking into account 
capacity requirements over this period to replace obsolete plant and 
equipment, from 0.25 million to 0.50 million kilowatts appear to emerge 
as a first approximation of the capacity requirement at the juncture when 
a large main-stem plant could be brought into service.

In addition, a demand for some main-stem power may originate 
externally. Beyond the normal domestic residential, commercial, and 
conventional industry loads, there may be electro-process loads if cer
tain conditions are fulfilled. Among some of these loads, the combination 
of large power requirements per unit of output, coupled with substantial 
material assembly and final product transport costs, requires production 
to be undertaken with reasonably priced power within the region (see Table 
6). The output of these plants would be sold domestically and in intra
regional trade. For example, the combination of ammonia, chlorine, and 
caustic soda used in the production of pulp and paper might be a complex 
capable of producing for a regional market. In other electro-process in
dustries, the proportion of mill costs accounted for by power bulks so 
large that relatively small differentials in unit cost of power will make 
large differences in total costs. In the case of aluminum, for example, 
power costs even at low rates represent such a large item in total pro
duction costs that in special circumstances it is possible --in response 
to favorable power cost differentials --to assemble aluminum oxide from 
great distances for smelting at the site of low-cost energy sources, and 
to bear transport charges on aluminum pigs and ingots shipped from the 
smelter to distant markets.

Among the electro-process industries aluminum, by reason of 
volume of production and power requirements per unit of output, is poten
tially the most significant market for Lower Mekong power. Currently,
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TABLE 6

SELECTED ELECTRO-PROCESS INDUSTRIES AND POWER 
REQUIREMENTS PER UNIT OF OUTPUT

Product kwh/short ton

Aluminum 18,000
Ammonia 1,500
Calcium Carbide 3,100
Chlorine and Caustic Soda 3,000
Electric furnace Steel 2,400
Elemental Phosphorus 13,000
Ferro-Alloys:

Ferro-manganese 4,500
Ferro-nickel 16,000

Titanium 40,000

aluminum production in countries outside the Soviet Union requires the 
equivalent of about 6.0 million kilowatts of prime power annually. The in
dustry as a whole has been expanding production at an average rate of 
about 8 per cent per year, thus doubling in 10 years. The Japanese 
segment of the industry, which by reason of regional location may have a 
special advantage and be more favorably disposed to Southeast Asian pow
er sources, has been increasing at an even more rapid rate, although its 
present size is so small that its power requirements are of a different 
order of magnitude.1 There is no assurance that the industry will con
tinue to double each ten years. However, it is possible that power re
quirements for the industry may increase by as much as 10 to 15 million 
kilowatts in the next 15 to 25 years, a large increase in the demand for 
the remaining low-cost world energy sources. General expansion of pow
er requirements of this magnitude suggests that if costs of Mekong power 
are sufficiently low relative to other large potentials in, say, Africa, the 
Lower Mekong could become a source of energy for aluminum and perhaps 
other electro-process industries. Electrical loads of this type appear to

1See Masao Anzai, "Aluminum Industry," The Oriental Economist, 
September, 1961.
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be essential in order to utilize economically the energy in blocks of un
economical size in relation to the domestic market.

On the other hand, low-cost power alone is not sufficient in some 
cases in determining the suitability of location for aluminum production. 
One aluminum producer, for example, has volunteered several additional 
factors among which are:

1) a stable and favorable political situation,
2) the availability of bauxite or an acceptable level of transport 

costs in assembling materials,
3) distance and transport costs to major markets on metallic 

aluminum,
4) availability of satisfactory labor.
In summary, the market for power in the area can be considered 

to be composed of: 1) normal growth of domestic, residential, commer
cial, and conventional industrial loads; 2) regional-oriented electro-proc- 
ess industries in which the ratio of transport to power costs are relatively 
high; and 3) export-oriented electro-process industries in which the ratio 
of transport to power costs is low. In the case of the purely domestic de
mand, its elasticity with respect to price will be low compared to the alu
minum and perhaps other export-oriented electro-process industries. In 
the latter case, power rates will have to be quite low to attract a signifi
cant portion of the world aluminum industry’s expansion of capacity.

Competing with potential main-stem projects to meet the emerging 
domestic loads, there will probably be two sources of energy: 1) hydro 
projects outside the Mekong basin in Cambodia, Thailand, and Viet-Nam, 
aggregating from .75 to 1.0 million kilowatts; and 2) thermal stations uti
lizing residual fuel oil from Bangkok, Saigon, and perhaps Phnom-Penh 
petroleum refineries, amounting to from .33 to .50 million kilowatts of 
capacity.1

1Assuming as a first approximation 4 x 106bls/yr residual fuel oil 
available with an average of 6.1 x l06btu's/bl, there would be available 
24.4 x 1012btu's for generating electric power. At an assumed 10,000 
btu's/kwh (net) heat rate, the residual fuel oil supply could generate 24.4 
x 108kilowatt hours which, assuming 80 per cent plant factor, would sup
port approximately 350 megawatts of capacity or, at 50 per cent plant 
factor, 500 megawatts.
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Whether or not the Lower Mekong will be effectively competitive 
with these alternative sources of supply will depend on production costs at 
site and on transmission costs from alternative sources to major load cen
ters. The Committee's hydrologic and topographic investigations are near
ing completion, making possible for the first time an estimate of potential 
output of Mekong system projects with the degree of accuracy required for 
planning beyond the preliminary phase, and preliminary project designs 
which would yield first approximations of construction costs. Except for 
projects actually under construction, such as the Danhim and the Yanhee, 
and perhaps some others which have been under active consideration and 
on which the investigations are far advanced, the cost of alternative hydro 
resources outside the Mekong basin must be more thoroughly investigated 
before comparative costs can be determined. These investigations directed 
toward establishing the cost of alternative domestic sources of supply, of 
course, are absolutely necessary in determining the demand for, and the 
limits to the benefits from, Lower Mekong power.

While the alternative hydroelectric sources will require engineer
ing investigations of the same quality but of comparatively smaller scope 
as those for the Lower Mekong, estimates of costs of alternative thermal 
sources are more easily arrived at. Petroleum refineries for both the 
Thai and Vietnamese markets are actively under consideration and are ex
pected to be in operation long before the first major main-stem Mekong 
project. Residual fuel oil probably would be the most economical source 
of fuel available at these load centers, and is likely also to be available at 
Phnom-Penh. Given a competitive world market in petroleum products, 
price of residual fuel from these refineries to the power plant could not 
exceed the price of imported residual, and cannot be expected to fall be
low the export price of residual fuel. Assuming no tax on residual fuel oil 
and stability in relative prices, fuel costs would approximate $0.35 - 0.40 
per million btu’s which would be equivalent to 3.5 to 4.0 mills per kilowatt 
hour for fuel and an additional 4.5 to 6.0 mills for fixed charges and asso
ciated production expenses.1 Accordingly, delivered prices of energy to

 1 Assuming 200 megawatt steam units, operating with a 10,000 btu/ 
kwh (net) heat rate, we may estimate costs derived somewhat as follows:
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load centers (inclusive of transmission costs) must fall below 10 mills per 
kilowatt hour at 50 per cent load factor to compete effectively with thermal 
stations utilizing refinery residual fuel oil.

As to the regionally-oriented segment of the potential electro-proc
ess load, Mekong main-stem project power would have to be available for 
about 7.0 mills per kilowatt hour at 100 per cent load factor to be competi
tive with thermally generated power.

As to electro-process loads for industries like aluminum, oriented 
predominantly toward the world market, the configuration of costs must be 
such that total costs of assembling raw materials, mill costs, and trans
port costs on mill products to final markets will be competitive with alter
native sources in Africa, Latin America, or elsewhere. For North Ameri
can firms producing for markets in America, power costs would appear to 
be required below a threshold value of about 3.5 mills, while Japanese pro
ducers, because of less favorable alternative sources of supply and of 
transportation economies inherent in their location, could doubtless accom
modate higher rates. However, the amount of power which would be avail
able from several main-stem projects on the Lower Mekong would require 
the participation of both Western and Japanese producers to absorb the out
put and would therefore require rates in the range below 3.5 mills.

80% capacity factor 50% capacity factor
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Fixed charges at 10 per cent 
of $200/kw

Fuel costs:
at U. S. $0.35/MMbtu’s
at U. S. $0.45/MMbtu’s

Production costs (Supervision, 
labor, lubricants, etc.)

Total cost range

2.86 mills/kwh

3.5 mills/kwh

4.55 mills/kwh

4.0 mills/kwh

1.60 mills/kwh1.60 mills/kwh
7.90 mills/kwh 10.15 mills/kwh



MOVING GOODS AND SERVICES

It is clear that if full returns are to be reaped from water manage
ment for promotion of agriculture and manufacturing in most parts of the 
basin, it will be necessary to improve transport facilities so as to move 
goods and people more speedily and cheaply. Extremely high transporta
tion costs are a principal barrier to economic growth in the basin today, 
and enlarged navigation channels offer a means of reducing them in some 
sectors.

Wherever irrigation and flood control will foster increased crop 
production and diversification, cheap local transport will be required for 
marketing activities. In the Korat Plateau, the northern Cambodian Plain, 
and the Lao highlands feeder roads appear to be a key to agricultural im
provement and the accompanying monetization of isolated communities. 
Large-scale exploitation of forest stands in the northeastern highlands and 
along the main-stem above Sambor would be contingent upon improved 
cheap transport and marketing organization. Most heavy power-using in
dustries in the electro-metallurgical, electro-chemical, and fertilizer 
fields would require low-cost bulk transport for materials. At present, 
the greater part of the basin suffers from poor local roads, and is con
nected at best with tidewater only by extended railroad lines or by inade
quate highways.

The possibilities that improvement of the Lower Mekong might 
meet some of these transport needs were canvassed in the ECAFE report 
of 1957. The situation has changed in only a few respects since then: the 
Thai railroad system has been extended to Nongkai; a program for mark
ing the lowermost Mekong and for extensive hydrographic surveys is in 
progress; new roads have been built in parts of the Korat Plateau, the 
Cambodian Plain, and the northern reach; some earlier roads, such as 
the highway paralleling the river in the middle reaches of the Mekong, 
have deteriorated under security conditions. Systematic work looking to 
navigation improvement is well organized. The earlier report now is be
ing revised by the ECAFE staff, and new estimates of transport costs on 
competing railways and highways are being compiled.
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When plans for main-stem projects are farther advanced and some 
construction is in prospect, it would seem desirable to re-examine in a 
more detailed fashion that analysis of traffic potential, estimating possi
ble new movements in each zone of the basin. For the immediate future 
there would be little need to do so. The pressing priority for transport is 
for feeder roads. In none of the projects presently under investigation 
does prospective navigation benefit bulk so large that refinement of esti
mated savings from the ECAFE study would be likely to change any com
parative feasibility findings. Improved navigation above and below a Pa 
Mong project, for example, would have only limited significance because 
that reach still would be separated from ocean shipping by long stretches 
of seasonally impassible rapids. Likewise, a power and flood-control in
stallation in the lower reaches of the river would be near enough tidewater 
so that navigation benefits would not be determinative in site selection. 
If a large electro-processing plant were to be established in the lower 
reaches, special improvements would be in order. Therefore, no addi
tional transport studies beyond the ECAFE revision are recommended for 
the near future.

In the longer view navigation improvement in conjunction with power 
and river regulation works on the main stem might have a profound effect 
upon the economy of the basin. The greater part of the Lao highlands and 
of the Korat Plateau adjoining the river would be provided with inexpensive 
means of moving bulk commodities. Substituted for the costly rail haul to 
Bangkok and the difficult truck haul to Phnom-Penh and Saigon would be a 
continuous channel, eliminating trans-shipment and reaching large areas 
that are effectively cut off from rail traffic.

REDUCING DISLOCATIONS FROM FLOODS

As the area increases its agricultural and industrial output, it will 
become more susceptible to dislocations from annual flooding, and cer
tainly will seek in a variety of ways to reduce the costs of flood disaster.

Throughout most parts of the basin high water is viewed as a nor
mal event occurring annually or more frequently. In the middle and upper 
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Delta there are as many as 40 species of rice demonstrating different ad
justments to onset, depth, duration, and velocity of flooding. Planting and 
harvesting practices are built on flood occurence, assuming that land trans
port will be interrupted, but not preparing for the unusually rapid and high 
events, such as 1961, when household goods, rice, and livestock were lost 
in large volume. Phnom-Penh and lesser towns in the upper Delta are only 
partially protected by levees. Along the main stem as far as Vientiane and 
in the Korat Plateau most of the urban places suffer from occasional flood
ing, sometimes several peaks in a year. It is expected that highways will 
be closed and damaged by flood waters in scattered vulnerable sections 
throughout the Korat Plateau, the Annamite and Laos highlands, and in val
ley mouths where tributaries reach the main stem.

Along all of the tributaries in the Korat Plateau and in the eastern 
tributaries the flood hazard combines with poor drainage to seriously re
strict agricultural use of the alluvial soils. Further intensive agriculture 
in the upper and middle Delta likewise is curbed by floods. Levee protec
tion will have only local significance in a few areas. Thus, the major op
portunities for large-scale expansion of flood protection in the basin will 
be subject to storage being built upon the main stem or tributaries.

With the accelerated growth of urban areas, with enlargement of 
highway networks and the monetized economy, and with increased per cap
ita income and farmstead improvements, the social cost of floods will in
crease disproportionate to population. This is illustrated by the losses 
during the autumn of 1961. In the basin above the Delta, floods on both 
main stem and tributaries were not unusually high. Although wide valley 
bottoms were flooded, most of the damages were to highways: approxi
mately 13 kilometers on four major highways in the Korat Plateau were 
out of service for periods of a few days to a few weeks and required a much 
longer time for repair. As the highway system is extended in that zone ac
cording to current construction schedules, a larger proportion of new roads 
going into less readily accessible valleys will be affected, traffic interrup
tion will become more common, and the effects upon market-oriented agri
culture will become more acute.
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Floods in the upper and middle Delta were the highest since 1937 or 
1939. There, the chief damage centers included a new sector of Phnom- 
Penh with a population of 50,000 threatened by overtopping of a hastily rein
forced levee, towns along the river such as Kampong Chlong and Chau Doc, 
one recently constructed factory on the river’s edge, a good many kilometers 
of improved highway, and the livestock and farmstead possessions of at least 
200,000 farms. If the same floods were to recur ten years later there would 
be much heavier loss unless steps meanwhile are taken to curb them. At 
present there is no system of collecting data on flood losses, and rough es- 
timates are subject to wide errors.

One effect of river regulation on both the main stem and the tribu
taries would be to permit but not necessarily assure operation of reservoirs 
so as to reduce the height or rate of rise of flood waters. Controlling the 
flood crest is only one of several means of curbing flood losses, and its ben
efits and costs need to be compared with those of the alternative means. 
Flood forecasting, if based upon reliable hydrologic analysis and if accom
panied by carefully prepared plans for emergency evacuation and resched
uling, might cut drastically the losses to livestock, machinery, and house
hold goods. A forecasting system alone would not be highly beneficial un
less tied to a system for spreading and using the forecasts. A comprehen
sive flood-forecasting system, including plans for using the forecasts, 
might be one of the most productive immediate expenditures in dealing with 
flood losses.

In some places it might be desirable to alter the design of new 
roads, buildings, and other structures so as to make them invulnerable to 
flood damage. For example, the design of highways may either 1) at heavy 
initial cost protect the surface from flood damage, or 2) at lower construc
tion cost anticipate occasional interruptions and consequent higher mainte
nance cost. Regulation of location of new roads, buildings, and farm de
velopment offers another method of holding flood losses in check. Experi
ence in such diverse areas as the Damodar and Tennessee basins shows 
that unless some regulation of land use is exercised while river develop
ment is taking place the increase in vulnerable property may offset the
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benefits from engineering control works.
To properly assess the alternative methods in relation to other pur

poses of water management requires prior study of present adjustments to 
flood hazard and of conditions in which changes are made (see Recommen
dation 11). Efforts to obtain this information might well be combined with 
those suggested for agricultural production because they also involve an as
sessment of resource management and of conditions in which it may be al
tered. They should, however, be directed at critical urban areas and high
ways as well as at farming areas subject to flood.

COMPLEMENTARY MEASURES AND INVESTMENTS

Water management projects hardly ever have the automatic effect 
of increasing production. They must be complemented with planned meas
ures in both public and private sectors which for their implementation re
quire investment or current expenditures. Although the nature and scope 
of these measures varies from case to case, some general remarks can 
be made with respect to their importance in the basin. They may be divided 
into four main categories.

1. Additional Economic Infra-structure - Most agricultural devel
opment projects require improved transportation. Indeed, road programs 
may be as important as water management projects, and in calculating in
vestment and return, the cost of roads must be taken into account. Although 
the sequence may vary, irrigation, flood-control, and road programs should 
dovetail.

For power projects, the transmission lines, generally, are included 
in construction cost calculations, but large additional investment is needed 
for local distribution schemes .

2. Investment in Industries - Power development enables industry 
to grow, but especially in the early stages of industrialization, requires 
further measures to promote industry. These may take the form of invited 
foreign capital, of internally financed industries, and of public participation 
in new industries. Apart from direct foreign investment, rapid industrial 
development claims a sizable part of total available investment resources.
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Part of these investments may be labeled industrial infra-structure, to be 
financed from public sources. Apart from technical and vocational schools, 
there are housing schemes, sewerage, water supply, and new municipal 
administrations. Such investment will vary with the industry, but will be 
a multiple of investment in power facilities.

3. Investment in the Village and on the Farm - Even where irriga
tion departments, public works or "genie rural" build diversion canals, 
rural roads, and bridges, there remains an important sector of investment 
in irrigation furrows, land preparation, and similar improvements. Gen
erally, these investments are not included in the cost of a construction 
program. They ought to come from the farmers, often in the form of labor 
in the slack season. But wherever a major transformation of agricultural 
conditions and methods is envisaged, they cannot be left to the initiative of 
unorganized rural reaction. Their organization may require strenuous ef
fort on the part of public authorities.

4. Social Infra-structure in the Villages - In order to bring new 
facilities into operation, a variety of institutions must be strengthened. 
First of all, basic education must be advanced. Young people of both sexes 
in the village must acquire new skills, and farmers must be helped to 
adapt themselves to the new conditions of farming. Agricultural extension 
services, marketing facilities, and credit opportunities must be created, 
strengthened, and adapted. These measures, in turn, must find their coun
terpart in measures to help people in the transition from farming to indus
try and from the village to the towns.

Wherever projects of a large size are executed, governments should 
expect to strengthen systems of public and social administration. Only 
where small, less intensive, and gradual improvements prevail can exist
ing administrative systems grasp opportunities for a fuller use of existing 
resources. The system selected will vary with overall government policy 
as well as with local conditions. Even when no community development pro
gram is being pushed, local public administration may have to change. New 
settlements, ”agro-villages”, and ’’cooperatives", require substantial sup
port and investments. Often, medical and rural hygiene services may need 
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to be organized.
A number of these measures appear in the central, provincial, and 

local budgets. Often they are technically not considered as investment, but 
they nevertheless make a claim upon scarce financial and personnel re
sources. The adequate and speedy response of farmers to the new oppor
tunities depends as much upon these complementary measures as upon wa
ter management operations. The effect of power development on national 
product depends as much upon a successful industrialization program as 
upon building a dam and a generator.

Of course, it will hardly be possible - except in a few of the larg
est projects, for which the Gezirah in the Sudan might suggest the scale - 
to design and execute the project independent from national policies and 
programs. In all work related to prospective Lower Mekong projects very 
close contact with national programs and policies must be sought.
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CHOICE AND TIMING OF DEVELOPMENT

In the preceding section, we have attempted to indicate the broad 
dimensions of the contribution which development of water projects in the 
Lower Mekong might make to meeting the needs of the area. This leads 
directly to problems of choice and timing for such projects once benefits 
and costs have been appraised. Several considerations are involved, in
cluding:

The merit of investment in water management relative 
to investments in other directions such as thermal power, 
roads, education.

The relative merit of different sites and structures on 
the Lower Mekong and tributaries; and associated problems 
of the order in which complementary projects should be un
dertaken.

The merit of Lower Mekong basin projects relative to 
other water management possibilities in the area.

RELATION TO THE OVERALL PATTERN OF INVESTMENT

The resources available to the four countries for investment to 
maintain and promote living standards in the face of tremendous popula
tion increases are very restricted. Severe limits are imposed by the nar
row margin of saving and internal finance available, by foreign exchange 
earnings and aid, by administrative and other skills available to cope with 
development programs. It is hence critical to avoid waste and obtain the 
best return from new investments. This implies the working out of a co
ordinated development policy over time if the adoption of major projects -- 
such as the main-stream Mekong projects — is not to prove detrimental 
to the overall development effort. In this co-ordinated policy, it is neces
sary to maintain a careful balance of investments within the total of re
sources available. Attention must be paid to the calls made by each ma
jor investment on scarce factors - on government finance, on foreign
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exchange (allowance being made for resulting changes in imports and ex
ports), on scarce skills (allowance being made for timing aspects) -- and 
the contribution made to solving domestic problems such as unemployment.

We do not have the impression that the four countries have yet giv
en Lower Mekong projects this type of consideration. With the informa
tion now becoming available, it should be much easier to do so.

This is a point on which strong emphasis is warranted. As we have 
tried to demonstrate in the preceding section, investment in hydroelectric 
installations must not be considered in isolation. Many other types of in
vestment not oriented to water development must necessarily be continuing 
- in transport, in agriculture, in education, in industry and mining, in 
other public construction, to mention only some of the more important sec
tors. The share of water development is hence necessarily limited and the 
share of the total for water development that can be diverted to a particular 
area is further limited by the need to develop the other areas. While over 
a few years concentration of water development on the Lower Mekong basin 
is conceivable, over a longer period the claims of growing population in 
the rest of the area cannot be neglected. Unless investment in installations 
on the Lower Mekong is kept reasonably in line with other sectors and other 
areas, the result is likely to be at best unused capacity on which 
interest may have to be paid. At worst, it would hold back investments im
mediately needed for development, some of which might shortly have pro
vided the basis for undertaking water-resources investments. What the 
proportion of total investment devoted to water management in a given area 
should be at any time cannot, of course, be decided in the abstract. It 
depends upon balancing of competing practical claims. Even rough inves
tigations along these lines may indicate general patterns for development 
policy of great importance for the choice and timing of Lower Mekong proj
ects.

We are well aware that political as well as economic considerations 
are relevant to major investments. Social policy for example may require 
that certain areas be favored at a given time; it is, nevertheless, important 
to work out investment ratings on economic grounds so that the cost of the 
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social policy can be assessed. Again, it is possible that foreign exchange 
in grants and loans on favorable terms may be available for certain in
vestments, for example for hydroelectric installations and not for others. 
This needs to be taken into account in weighing up the advantages of the 
investment. But it should not be conclusive. Local costs will also inevi
tably be involved and unless the complementary investments are forthcom
ing, the installation may still prove burdensome.

GENERAL CONSIDERATIONS OF MAGNITUDE AND FINANCE

Assessment of the total resources which should be devoted to in
vestment on the Lower Mekong should be a continuing process within the 
context of national development plans. However, it is possible on the basis 
of experience in other countries to form some impression of orders of 
magnitude of resources which might reasonably be available for invest
ment in power and irrigation in a co-ordinated development effort some 
years hence. A rather favorable picture of the maximum of resources 
which might be available in the four countries ten years from now might 
be as indicated in Table 7.

This calculation is not, of course, intended to represent the max
imum for any one year, but rather the maximum that the average over 
several years might reach. These estimates are rather optimistic. Very 
few developing countries have ever achieved continuous overall invest
ment of 18 per cent or investment by the public sector of 8 per cent of the 
GNP. A currently comparable figure for the public sector for Ceylon, 
Pakistan, and India would be about 7 per cent. As for the part of public 
investment taken by irrigation and power, this may also be rather high 
on the basis of experience over long periods elsewhere.

Whereas such a calculation allows for the Lower Mekong projects 
proving attractive for investment and for receipt of foreign aid on a rea
sonable scale, it does not allow for major "enclave" projects such as alu
minum plants, mainly foreign financed, operating predominantly for pre
scribed export markets and carrying a major part of their complementary 
investments. If investments of such a type prove possible, they can be
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TABLE 7

MAXIMUM ESTIMATE OF FINANCIAL RESOURCES 
OF FOUR COUNTRIES, TEN YEARS AHEAD

$ U. S. 
Millions

Total resources (or GNP) 6,000 (60 million population 
x $100 average GNP 
per head)

Total investment gross 1,100 (18% of GNP)
Public sector investment gross 500 (8% of GNP)
Irrigation and power investment 

total 100 (20% of public sector 
investment)

Irrigation and power investment- 
Lower Mekong basin 60 (60% of total irrigation 

and power investment)
Irrigation and power investment- 

Lower Mekong basin (dams and 
major construction) 35 (60% of total for Lower 

Mekong basin)

considered as largely ’’outside the economy” and the general limitations 
outlined above are, to this extent, much less relevant.

The perspective may be sharpened by comparison with current 
levels of investment, actual or planned. For Cambodia, total public and 
private gross investment, after allowance for unrecorded investment, has 
probably been running over recent years at not more than 11/4 billion 
riels per year, or around $35 million at official exchange rates. Under 
the six-year plan now in force less than a tenth of investment -- which is 
scheduled to rise to 6.3 per cent of gross national product --is devoted 
to irrigation and power.

Problems of internal security invalidate comparisons of actual 
levels of investment in Laos. The five-year plan, 1959-64, contemplated

50



investment by the Central Budget averaging 500 million kips per year (or 
about $15 million at exchange rates then ruling). Electricity and water was 
to receive on average about 30 million kips of the total, plus about 75 mil
lion from loans outside direct government finance -- say, $3 million in all.

For Thailand, the most recent national income estimates place total 
public and private gross investment at about 15 per cent of GNP, or about 
$360 million, which is almost certainly a higher proportion than for the other 
countries. Public investment is still no higher than about 4 per cent of GNP, 
or $90 million, though strong efforts are being made to raise this level dur
ing the 1961-66 Development Plan.

In the case of Viet-Nam, it is highly unlikely that gross investment 
at present exceeds 10 per cent of the GNP, or U. S. $170 million, and it 
may be appreciably less. The public sector accounts probably for not more 
than 4 per cent of GNP or, say, $70 million equivalent, of which irrigation 
and power have taken a rather small proportion.

The information available on investment is admittedly very frag- 
mentory and subject to wide margins of error. However, if the present to
tal for the area for the public sector may be estimated at the order $150- 
200 million, this is probably not too far wrong. There is thus need for an 
increase to three times present totals to reach the level assumed for ten 
years from now.

It is not the purpose of this report to analyze the methods by which 
such an expansion in investments can be secured nor the details of how the 
great increase in internal finance and foreign exchange could be obtained. 
It is sufficient here to draw attention to the need for close examination of 
public revenue and foreign exchange aspects of all major investments.

In contrast to the relatively modest sums currently available for 
investment purposes in the Lower Mekong is the magnitude of the invest
ment required for ultimate development of the land, water, and power re
sources of the basin. Engineering investigations have not proceeded far 
enough to have provided reliable estimates of construction costs nor even 
exact knowledge of the ultimate technical potential of the basin for irriga
tion and power. However, we can use a moderate figure such as $250 -
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$300 per kilowatt of capacity for main-stem generating and transmission 
facilities and perhaps $350-$400 for the larger number of much smaller 
and higher unit cost tributary projects (excepting Nam Theun) to obtain a 
rough order of magnitude for purposes of illustration. Applied to the tech
nical potentials estimated by the Japanese Reconnaisance Team, invest
ment in main-stem power and related transmission could reach an ultimate 
level of $3.1 - $3.7 billion, and $2.7 - $3.1 billion in connection with tribu
tary projects. Additional investment would be required for irrigation works 
in connection with many of these developments, but the magnitude is not 
readily estimated. Nonetheless, it is clear that investment in Mekong land, 
water, and power development could ultimately approach a cumulative total 
of $6 - $7 billion.

It must be recognized, however, that a river basin development of 
this magnitude would be scheduled over a long period of time and the an
nual average investment would perhaps not be over $100 million a year. 
Even this must be viewed in perspective. Construction will begin first on 
the smaller tributary projects. In the early stages the needs would be sub
stantially lower and in later years substantially higher than the average, 
since population and needs growing at a constant rate will represent increas
ing amounts.

Given these considerations, it must still be acknowledged that there 
may be substantial difficulties with financing the major projects without 
extraordinary measures involving a great deal of international aid and co
operation among nations outside the basin, as well as a degree of intra
basin cooperation in pooling markets and financial resources. By way of 
illustration, assume a large project with international financing is to be 
undertaken - say, a 1500 megawatt hydro development - involving a total 
cost, with transmission and associated facilities, of $360 million. Further 
assume an electro-chemical and electro-metallurgical complex is planned 
with international financing to absorb the requisite amount of the power 
output to make the project viable. An amount something like $700 million 
could be required for these complementary facilities. Consider then, ob
ligations of the following type:
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ANNUAL EXPENDITURES 
(Millions of $)

Project account

Electro-chemical industrial complex 
(2-year construction period)

Total
ANNUAL FINANCIAL REQUIREMENTS
(Millions of $)

Local currency obligations of
Mekong basin, (@ 35 per cent)

Foreign exchange requirements 
(@ 65 per cent)

Year of Project:
1 through 4 5 and 6

60 60

____  350
60 410

21 146

39 264

It follows that financing the local currency component of the total 
project and industrial complex will require heroic measures even if the 
nations in the Lower Mekong as a whole pool their financial resources. It 
also follows that perhaps unusual arrangements in connection with assist
ance from foreign sources will be required.

These calculations are purely illustrative, and will require sub
stantial modification in future study. The orders of magnitude may not, 
however, need significant modification.

FISCAL AND FINANCIAL CONSIDERATIONS

We shall only mention the methods by which internal governmental 
revenues and foreign earnings or aid can be raised to levels consistent 
with the overall development effort, including water management. This 
is a field which, while it is of vital importance to the speed with which the 
potential of the Lower Mekong can be realized, extends far beyond the 
Lower Mekong projects. It includes general reform of existing tax struc
tures, improvement of tax collections, encouragement and mobilization 
of savings, definition of measures to attract foreign investment, export 
promotion and import saving, and many other aspects relevant to the for
mulation of an overall development policy. Here it is sufficient to note 
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the great effort which will be required to reach the calculated possible 
level of public investments ten years hence; and as a consequence the 
importance, in choosing between investments, of the assessment of the 
contributions which they may make to public revenues and foreign ex
change earnings. For Lower Mekong projects, this requires that close 
attention be paid to efficacious methods for securing for the government 
a reasonable part of the benefits created, and particularly those bestowed 
by the provision of water and electric power.

1. Taxing the Benefits from Water Management
It is a matter of political and social policy as to how far the 

tax revenue of the countries should be drawn from agriculture directly, 
how far from export taxes on agricultural produce, how far from taxes 
on imports (on which a part of agricultural incomes may be spent), and 
how far from other sources. But given the general shortage of revenues 
and the importance of the agricultural sector, it seems probable that 
higher levels of taxes on agriculture will be required to support the 
development effort. In this context, consideration should be given to 
recovering at least maintenance costs and preferably some of the cap
ital from the beneficiaries of water management schemes.

There is a further reason. Unless a part of the increased 
production is taxed away from the beneficiaries expected increases in ex
ports either abroad or to other parts of the area may never materialize. 
They may either be lost in higher local consumption or the incentive to 
produce may in certain circumstances be lowered.

There is little or no tradition in the Lower Mekong area of taxing 
or charging directly for water provided by irrigation schemes. At the 
same time, inflation, land reform, and other factors have resulted in the 
general tax burden on agricultural land and production (apart from planta
tion crops) falling to low levels. Accordingly, little direct increase in 
government revenues is to be expected from higher production resulting 
from irrigation schemes.

Taxes on agriculture are notoriously difficult to apply and need 
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to be tailored to conditions and traditions of the area. There is need for 
detailed study of results from such charges as are being made in the 
area and in analogous situations such as India (see Recommendation 2).1

The timing of charges on irrigated land also needs close atten
tion in preparing water management schemes. Too early announcement and 
application may hinder the acceptance of changes of cultivation by the water 
user. On the other hand, if applied too late, the higher yield unaccompanied 
by taxation will have become too firmly established.

There are many other aspects which deserve study. Preparation 
for the taxing of betterment values near dam sites and the prevention of 
speculation require action well in advance of completion of projects if the 
true beneficiaries are to be reached. Taxing of navigation improvements

Considerations which should be taken into account include -
a. An upward revision of the general basis of land taxes to take 

account of price movements of recent years to increase general rev
enue and lessen the extent to which special taxes are needed to secure 
an appropriate share of irrigation benefits. Where a system of tax 
schedules relating to quality of land is in force, an increase of rates 
accompanied by reclassification of such land as benefits from the water 
management scheme might go a long way to meet requirements.

b. Directly taxing the increased value of the land, direct charges 
for water, or metering of water all pose practical difficulties. Unless 
village councils can be organized to share the burden among individual 
farmers they may be impracticable. In some cases a small flat rate 
charge throughout the area having access to the water may be desirable 
to encourage farmers to avail themselves of the opportunity.

c. The placing of responsibility for maintenance on village com
munities. It may be allied to the duty of providing a certain number 
of days labor which can be avoided only by the payment of a sum equiv
alent to the hire of corresponding amount of manual labor.

d. The charging policy may be designed to affect the type of crop 
cultivated with rates scheduled according to both area and crop. On 
a more general scale, not limited to the irrigated area, differential 
export taxes may work in the same manner. It is necessary in this 
case to keep a close watch on secondary effects on internal price lev
els which may both stimulate domestic consumption more than desir
able, and also render the use of fertilizers unprofitable due to the 
reduction in the value of the increased yield.
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and flood control are also relevant, though relatively little revenue is to 
be expected in this direction.

2. Electricity Charges
As with water charges, the extent to which electricity should be 

charged must depend in considerable degree on the overall policy of de
velopment adopted by the countries and on the availability of other reve
nues to sustain the development effort. As a general rule the charges 
should cover operating costs, depreciation, and a return at least equiva
lent to an economic rate of interest on total investment, including gener
ating, transmission, and distribution facilities. Moreover, if for reasons 
of overall shortage of investment possibilities, the extension of electric 
supply as for other sectors has to be held back, there are strong argu
ments for limiting the demand to the supply by pricing policy rather than 
by rationing. In doing so, however, it is necessary not to lose from view 
the essential infra-structive character of electricity as one of the basic 
utilities of the area.

Within such a general framework, there is room for much vari
ation in policy towards different types of consumers. The extension of 
electricity to a large portion of the population may be considered an ob
jective of social policy. At the same time, in the absence of effective in
come taxes, it may be desired to tax heavily domestic consumption of 
electricity for air conditioners, water heaters, refrigerators, and the 
like. One possibility is to provide a basic minimum cheaply to domestic 
consumers (say 150 watt with an automatic cut-out in the line if a large 
load is applied - but no meter) and to charge heavily for metered resi
dential consumption beyond this point.

For industries, electricity charges are normally only a small 
proportion of costs. Various studies in other countries have indicated 
that for all but a few industries such as fertilizers, electro-chemicals, 
and aluminum, increases in electricity rates of 20 per cent may produce 
increases in prices of finished goods to consumers of less than 1 per cent. 
At a time when electricity production costs are being reduced, there may 
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occur good opportunities for augmenting tax revenues from electricity. On 
the other hand it is important, particularly in the case of hydro-electric 
installations with extremely low operational costs, not to introduce taxing 
policies which will impede the absorption of surplus capacity by, for ex
ample, electro-process industries.

It is essential that this problem of electricity pricing policy be 
worked out at an early stage in view of the repercussions it may have on 
investment decisions. It is important also to bear continually in mind that 
the raising of additional revenues from electricity (or for that matter ir
rigation) is an alternative to raising revenues through other charges on 
domestic consumers and industry; it is hence dependent on the desirability 
and practical difficulties of collection of such alternative revenues.

These observations are given solely to illustrate the type of prob
lems which underly the general consideration of pricing and taxing policy 
for Lower Mekong power. It is a field deserving much more detailed 
study than can be given here (see Recommendation 2).

SEPARABLE TRIBUTARY PROJECTS

Effective planning and development of the Lower Mekong requires 
attention both to individual projects and to their relation to the entire sys
tem. The larger storage projects and all of those on the main stream must 
be appraised initially within the framework of the total system in which 
they ultimately will be operated. A few of the smaller projects without 
large storage may be studied as independent units with confidence that their 
operation, if they alone were to be constructed, would not have a significant 
effect upon water flows in other parts of the basin.

Unlike some major basins whose waters flow from a few large trib
utaries, the Lower Mekong has many relatively small tributaries. While 
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several of the streams such as the Se San and the Nam Theun have oppor
tunities for more than one sizable storage dam, the greater number of sites 
in the tributaries are for storage which taken alone would be unlikely to re
duce or increase main-stem discharge to a degree that would make their 
feasibility dependent upon such effects or to change the feasibility or design 
of downstream projects. Deficiencies in hydrologic data still make it diffi
cult to judge the full effects of upstream storage. At a later time when de
velopment begins on four or five of the tributaries it will be absolutely es
sential to rigorously examine each proposed additional tributary project in 
terms of its relation to the system. In the next few years when reports on 
the Battambang, Nam Ngum, Nam Pong, Prek Thnot, and Se San projects be
come available it will be important to note their probable effects downstream 
while directing feasibility analysis upon them as separable undertakings.

Even in the case of those tributaries, such as in the neighborhood of 
Battambang, there may be need to compare two or more alternative heights of 
dams or amounts of storage in arriving at estimates of feasibility. Proce
dures for this type of economic analysis are fairly well defined, but they dif
fer from country to country, and according to the form of financing which is 
anticipated.

The tributary projects which soon will be demanding review in the 
Lower Mekong are chiefly for irrigation and power generation on a relatively 
modest scale — tens of thousands of kilowatt capacity and of irrigated hec
tares. Local flood control may have a role. Some domestic water supply will 
be involved. Feasibility analysis for these undertakings will call for the usual 
estimates of costs of project works and of benefits to be expected from dif
ferent scales of storage and operating schedules for water release. The Com
mittee as well as the investigating agencies should be aware of variations in 
methods of making these estimates (see Recommendation 4).

In addition, it is important to effective use of available Mekong re
sources that these separable tributary projects receive careful examination 
from the standpoint of their complementary costs, their effects upon foreign 
exchange, and their place in the strategy of agricultural development (see 
Recommendation 2).
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The timing and strategy of water management projects in changing 
the rural economy has peculiar requirements and constraints which de
serve emphasis in this context.

It is imperative that agricultural production in the area be raised 
continually. During certain periods this increase may be centered upon 
projects outside the basin, but considerations of economy, politics, and 
administrative efficiency will lead to there almost always being projects 
under study or execution within the basin proper.

Unless strongly tied to a large power project, water management 
for agriculture lends itself to a gradual, continual process of development. 
There are some serious limitations to this rule. For example, the im
provement of production in the floating rice areas between Phnom-Penh 
and the middle Delta cannot begin until there is adequate control of flood 
levels in that reach: a little reduction would have no significant benefit. 
Likewise, effective large-scale improvement of the alluvial soils in the 
flood plain of the Mune River regardless of other considerations will be 
impracticable until there has been flood storage on most of its numerous 
tributaries which pour water down onto its flat bottoms; harnessing one 
stream would not change the hazard greatly.

Agricultural production should be expected to increase in the area 
as a whole by 3.5 per cent annually. For the basin as a whole this might 
be widened to 3 or 4 per cent. There is less choice of projects outside the 
basin in Laos and Cambodia than in Thailand and Viet-Nam. Part of the 
needed increase should come from national efforts at improving agricul
tural productivity by changes in seeds, fertilizer, cropping practices, 
pest control, and similar methods. Based upon experience in other parts 
of the world these might account for a rise of 0.5 to 1.5 per cent annually. 
Two per cent would remain as the task for water management. This is 
indeed a formidable task.

In none of the four countries is there a program for the Lower 
Mekong drainage area of this magnitude. Taking paddy production as a 
convenient yardstick, this goal would require adding 150,000 tons of paddy 
annually from water projects (Cambodia, 30,000; Laos 12-15,000; North
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east Thailand, 40,000; and Viet-Nam Delta, 65,000 tons). Merely to main
tain present consumption levels of the growing population would require 
120,000 tons.

In view of these requirements, steps should be taken to prepare for 
early execution tributary projects which are neither dependent upon im
mense structures on the main stem nor inseparably linked with huge multi
purpose structures. At a later date there undoubtedly will be ample need 
for water management on behalf of agriculture as an essential part of large- 
scale projects. The effect of main-stem regulation upon land development 
timing in the Delta will, of course, be crucial to a part of that area and 
should receive consideration in selecting the initial main-stem project. But 
there is no time to await completion of large main-stem storage before 
pushing ahead with the tributaries.

Translated into geographic terms, this means for Cambodia, con
centration on the tributaries around and south of the Grand Lac; for Laos, 
work on selected tributary plains; for Thailand, a large number of small 
irrigation and flood-control projects; and for Viet-Nam, concentration on 
areas out of reach of Mekong floods.

In considering the strategy of agricultural development in the basin 
there is much reason to the argument that in attempts to manage the gen
erally lateritic soils in conditions of highly seasonal and erratic water re
gime, with prolific insect and plant life, with high health hazards, and with 
minimal infra-structure, it may initially be most effective to concentrate 
improvement efforts in an integrated fashion in a few areas at a time rather 
than spreading them thinly and in an unco-ordinated way. Only thus can the 
full impacts of these separate measures upon a difficult environment be 
realized (see Recommendation 13). Experience in India, Northern Japan, 
and Taiwan bears this out.

If this view were to be accepted it would mean that where a tribu
tary project is initiated for irrigation and power purposes there would be 
a heavy concentration of all related services so as to assure that in as 
brief a time as the prevailing social organization would permit, the whole 
range of seed, cropping, fertilizer, transport, marketing, credit, land
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tenure, and water management measures would be applied.

OPTIMIZING THE BASIN SYSTEM

While work on the separable tributary projects moves ahead, the 
selection of the first main-stem project or projects should begin. This re
quires much more than damsite explorations and preliminary designs for 
the more promising sites. Selection must be made in the perspective of 
the ultimate scope, arrangement, and scale of possible projects, having re
gard for the sequence of their construction. Hydraulically, the Mekong is 
a system in which every dam, levee, or channel improvement either affects 
its regime or is affected by it. Storage developments at one point on the 
stream will affect the hydrograph all along the water course downstream. 
For this reason whatever run of river power dams are included for develop
ment at points in the lower reaches will influence the amount of upstream 
reservoir capacity that can be justified. Each project, but particularly the 
major projects in reaches downstream from storage and the projects with 
significant amounts of storage, is in one manner or another interdependent 
with other elements in the system. Before a single major project can be 
undertaken with assurance that it represents an economic size and design, 
a view must be obtained of the ultimate system and its operation, and how 
the specific project fits into the system.

If past experience with other large river schemes provides guidance, 
we must recognize that even in the most favorable circumstances the devel
opment of the Lower Mekong from its inception to its completion will take 
many decades. On the Columbia River in the United States and Canada, for 
example, a stream of only half the annual discharge of the Mekong, devel
opment has been proceeding for over thirty years and it is unlikely that it 
shall be completed much before another quarter century has elapsed. Ac
cordingly we are dealing with a time span in excess of a century from ini
tial reconnaissance until the last project to be added to the system has at
tained its full benefits. It is not possible to visualize in detail the complete 
determinants of economic scope of the total system nor the justified scale 
of each of the component projects. Yet an attempt must be made to start
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things initially ’’about right.”
Three steps may be taken to do so. One step is to concentrate de

tailed analysis of the prospective demand for project services so that for 
the project determined to be most appropriate for initial construction the 
findings required to satisfy a loan application will become available. An
other step is to conduct crude analyses by way of first approximations re
garding the economic feasibility of other elements of the ultimate system, 
and to estimate the economic scale or size of the elements of the total sys
tem. The third step is to feed these results back into the analysis and fix 
the optimal scale for detailed design of the initial major project.

1. Detailed Feasibility Analysis
The study of the demand for project services should cover power 

markets, the demand for water, the benefits from flood control, and the de
mand for transport.

A detailed analysis is required of the power market since it is 
primarily the revenue producer, and power from any one of the major main
stream dams will grossly exceed the domestic demand for power. This calls 
for study more sophisticated than is normally done when project capacities 
are small in relation to the total existing capacity and market. The market 
should be divided for intensive economic analysis into three sub-markets of 
differing characteristics and price elasticities (see Recommendation 10).

(a) The domestic residential, commercial, and conventional in
dustrial markets, for which demand is inelastic over certain ranges may 
have values varying from US $0.20/kwh (as in some sections of the area) 
downward to US $0.05 - $0.03/kwh.

(b) The next most elastic market is the demand of that segment 
of the electro-process industry accounted for by the relatively low (for elec
tro-process industries) energy requirement per unit of output processes, 
say 1000-5000 kwh/ton product. Such industries as the fertilizer industry 
may have relatively heavy transport cost on assembly of raw materials or 
on shipment of relatively bulky processed output and can be most econom
ically located within the region for intra-regional marketing. Transport costs 
both prevent shipment of such commodities to markets around the world, and 
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tend to protect by a cost, insurance, and freight differential the regionally- 
oriented producer against competition from more distant areas. Accord
ingly, this segment of demand may be considered capable of bearing energy 
charges up to the cost of alternative sources of domestic energy, say US 
$0.007/kwh at 100 per cent load factor which appears to be available from 
thermal stations burning residual fuel oil.

(c) Finally, the most price elastic segment of the electro-proc- 
ess industry demand are those industries which like aluminum (18,000 kwh/ 
ton) or titanium (40,000 kwh/ton) require such large amounts of energy that 
their location is often determined by relatively small differentials in cost 
of power. They have the greatest price sensitivity. While titanium requires 
the largest amount per unit of product, total titanium production is diminu
tive by comparison with aluminum; thus, aluminum alone in this category ap
pears to warrant detailed analysis. Research on the total production and 
transport cost of providing aluminum to major markets is required to deter
mine whether or not Lower Mekong power can competitively supply some 
portion of the world aluminum industry’s future demand for power. This 
will call for projection of the industry’s power requirements and for com
parison of delivered costs for aluminum from alternative world power 
sources.

In passing it must be noted that a review of current pricing prac
tices within the four riparian countries and the marketing philosophy asso
ciated with public utility services is necessary to determine whether poli
cies exist compatible with energy marketing requirements for such power 
loads. If the natural monopoly aspects of the power industry are used to 
obtain monopoly profits for government as a substitute for economic prin
ciples of taxation, industrial loads otherwise capable of being attracted to 
the area will not materialize (see Recommendation 2).

In addition to the study of power markets, a similar kind of analy
sis of the demand for water must be undertaken to provide a schedule of 
the value of water in alternative uses ranging from least elastic to most 
elastic uses.
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(a) Doubtless in the neighborhood of some projects, the new 
water supply may be the most economic dependable source of supply for 
community water demand. For potable water, this may require large ad
ditional investments, but there are other highly valued uses of water in 
community living.

(b) Where water is easily available, at least during certain 
seasons, fish cultivation in small ponds may constitute a highly produc
tive use of water.

(c) The largest category of demand in terms of volume will be 
associated with irrigation agriculture. Here the value of water will de
pend largely upon seasonal demand, quality of soil, and other character
istics determining its productivity. Incremental increases in water sup
ply (e.g., a higher dam) may suddenly increase the potential area under 
command very largely.

(d) An increase in the flow of the river during the dry season 
may have a decisive effect upon salt intrusions in the lower Delta area. 
In this case again, a small change in water discharge presumably would 
have little effect.

(e) Another category of demand relates to retention of water in 
major reservoirs for fish production (see Recommendation 9).

Thirdly, the benefits of flood control with different amounts of res
ervoir capacity should be taken into account.

(a) A slight decrease in maximum flood crests may protect 
many of the present structures - buildings, bridges, roads - built with an 
eye to flood danger.

(b) A more fully regulated flow of the river may result in po
tential benefits because of the possibility of improving methods of cultiva
tion in regions hitherto unmanageable (see Recommendation 11).

Finally, on the assumption that the initial project may be lowest 
on the river profile, it may be necessary to investigate navigation costs 
and benefits. The potential movement of seagoing ore ships to the site in the 
event aluminum reduction and other electro-process activities were to take 
place near the damsite, should be compared with transmission facilities to a 
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seaboard port away from the Mekong river. Aside from this one limited 
immediate possibility there may be demand for water regulation for flood 
control and navigation when the system has developed sufficiently to pro
vide an interconnected navigation channel and sufficient storage to signifi
cantly alter the hydrograph at critical focal points and times for flood man
agement operations.

Following the analysis of markets and potential benefits of Lower 
Mekong project services, there will be need to confront these aggregate 
value schedules with cost schedules for selected projects, indicating how 
costs very with increasing amounts of service. Several alternative scales 
of project and project purposes with corresponding costs must be provided, 
so that changes in the value of project services can be compared with changes 
in project costs as the scale varies. If reduction in scale of project results 
in a smaller reduction in value of project services than in costs, economy is 
achieved by such reduction. Alternatively, the scale should be enlarged so 
long as the added value of project services exceeds the added costs.

In the light of this analysis the economic scale of an initial main- 
stem project should be fixed to a first approximation where incremental val
ues of costs and gains are equal. If general shortage of funds is such that 
returns at the margin in all sectors exceed nominal costs, the project scale 
should be extended only so far as to make incremented benefits of project 
services equal to the benefit of capital investment at the margin in all of the 
other sectors of the economy. This is another way of saying that real costs 
are measured by benefits foregone elsewhere, rather than by the nominal 
market cost of developmental funds.

2. Crude Systems Simulations
The resulting scale proposed for the initial project should be 

tested for consistency with the ultimate system. Some of this testing can 
go forward without waiting for completion of the detailed feasibility anal
ysis.

The inventory of projects proposed as elements of an ultimate 
Lower Mekong river system should be checked for obvious incompatibili
ties, either because two or more potential projects occupy sites in the 
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same reservoir area or because the services of one project may render 
a second redundant. For example, controlled storage in Grand Lac 
through the medium of the Tonle Sap project, initially proposed for con
struction when other proposed elements of the system provided only 22 
billion cubic meters of independent storage, is likely to have little value 
if an alternative set of storage facilities more recently proposed aggregat
ing 85 to 100 billion cubic meters of storage proves economically justi
fied. As another example, any one large main-stem hydro project which 
would be justified economically if it were the only one to be built, might 
be economically incompatible with another until load growth justified the 
introduction of both into the system. The obvious cases can be handled 
on inspection by experienced hydrologists and engineers with casual con
sultation of the data. The less obvious will require substitution of sys
tematic analysis for engineering judgment.

One obvious case requiring analysis will be the alternative facili
ties possible for the Sambor-Khone Falls reach of the Mekong, involving 
on the one hand development of this reach without storage and supplemented 
by the Tonle Sap development for flood control and low flow regulation in 
the Delta, and on the other hand, incorporation of storage in the Sambor- 
Khone Falls reach by the Stung Treng development which would provide reg
ulation over 80 meters of head development on the main stem, as well as 
flood control for Stung Treng, Kratie, Kompong Cham, and Phnom-Penh, 
in addition to regulation to the Delta, and thus eliminate the function of the 
Tonle Sap project.

Another obvious case, in the event the analysis suggested above in
dicates the superiority of Stung Treng over Tonle Sap storage, will be the 
study of the comparative net benefits of adding Stung Treng rather than 
Sambor first to that reach of the river. It will be apparent that the load 
growth and possible markets--and the enormous sums required for devel- 
opment--will be inadequate to support the construction of both simultane
ously, and one of the two will need to be deferred. The question to be an
swered is, does the difference in the total benefits of Stung Treng in terms 
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of added firm power and control of flooding in the Delta upon which some 
agricultural improvement measures are dependent, exceed the difference 
in costs between it and the Sambor project? The Sambor project, with
out storage upstream from it, will be capable of substantially less firm 
power as compared with its potential based on consideration of adequate 
storage upstream. In short, if Tonle Sap storage should be rejected on 
economic grounds, the substitution of an alternative storage source such 
as Stung Treng should be included for early consideration as a possible sub
stitute for Sambor.

It is of great importance to begin with the appropriate project, for in 
the failure to get started " right" are the seeds of commitment to a whole 
chain of "second best" projects in efforts to compensate for the original 
error. For this, if for no other reason, there is great merit in pursuing 
a course of action in which initially the separable smaller-scale trib
utary projects are undertaken until there is time to analyze carefully 
the first important step toward undertaking a main-stem project.

Less obvious cases will be those in which the total benefits of a 
project, properly scheduled in the system, greatly exceed the prospective 
total cost, but in which some element will cost more than the value of the 
services it provides. For example, consider a project in which the total 
present value of the irrigation and power purposes combined greatly exceed 
the total cost. "Present" here means the benefit stream discounted for 
time back to the present rather than "this year’s benefit." This may not 
mean that the project, as contemplated, is justified. If the elimination of 
irrigation reduces the cost of the project by more than the estimated pres
ent value of the irrigation benefits, the project plan should be reformulated 
to eliminate the uneconomic purpose. Similarly, consider a power and 
flood control project of a given reservoir capacity which will produce a 
stream of benefits over time greatly exceeding the cost. This does not 
necessarily imply the project, as proposed, is justified. If elimination 
of the last increment of its size would save more in costs than it would 
lose in benefits, the project is not of economic scale and should be rede
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signed in order to achieve the economies inherent in an economic 
size.

As a first approximation, therefore, several different heights 
of dams, or storage reservoir capacities, might be fixed for each proj
ect to produce a set of alternative systems comprised of projects of dif
ferent scales and locations. The characteristics of each system can be 
programmed for a computer. The actual operating conditions in selected 
dry and wet years can be simulated. Differences in the estimated out
puts and costs of several systems of alternative scopes then can be com
pared for various conditions. These systems simulations can be per
formed again and again with modifications so as to arrive at a system 
from which variations in either direction add more in costs than they do 
in value of project services. When results of the Special Fund Delta 
model become available they should be incorporated to evaluate effects 
of alternative storage operations on low flow and salinity (see Recom
mendation 5).

3. Review of First Approximation of Initial Project's Scale
In the light of the system simulations using crude project costs 

and benefits the proposed scale of the initial project should be re-exam
ined. It may well be readjusted. Another project may appear more prom
ising. It should be emphasized, however, that such exercises will not se
lect a project in any final sense. There will be many additional consider
ations, such as foreign exchange restrictions or political considerations 
of distributing governmental development funds, which must be taken into 
account explicitly at some stage and which may be of sufficient importance 
to affect the physical scheme of things on the river. The simulations will 
nonetheless be important for three reasons. First they will show the sig
nificance of the interdependence among projects, and the costs which can 
be avoided by taking account of such interdependencies. Second, they will 
reveal the costs which will be incurred when other considerations enter 
into the design of a system and thus afford a basis for evaluating such 
courses of action. Thirdly, if faced with a temporary exchange restric
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tion they will permit evaluation of whether or not deferment may repre
sent a better strategy than an irreversible commitment to alter the de
sign of the complete system. System analysis should be utilized as a 
tool for the evaluation of alternatives rather than as in any sense an 
ultimate arbiter of public decisions.

Before a million kilowatts of prime power and a like number 
of hectares are assimilated into the domestic economies of the area, 
experience gained with the initial project will provide better guidance 
for making scale and design decisions for the second and subsequent 
projects, adjusting to the emerging ultimate system by successive 
studies as more adequate technical data and empirical information are 
generated from experience with early projects. The significance of 
this aspect of large river basin development is that planning, design
ing, and executing the works is a continuing process over perhaps a 
half century, as initial plans are adjusted to emerging conditions which 
initially existed only as imponderables. Such continuing planning is 
required to reduce the avoidable costs which might otherwise render 
the Lower Mekong scheme infeasible in competition with other major 
world sources for power and associated water uses.
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ORGANIZATION FOR DEVELOPMENT

To achieve the wise choice and action which we have described 
for Lower Mekong development will require people and institutions com
petent for the job. In a few instances the right people backed by suitable 
agencies are ready to move ahead with the work, but for the most part, 
as a result of the small amount of water management investment to date, 
there are grave shortages. If, miraculously, large sums of money were 
available to build several major projects it would be practicable to begin 
construction and associated work only with the help of large numbers of 
foreign personnel. This is a common solution where large-scale construc
tion is launched in a low-income country, but it is not a satisfactory an
swer where heavy stress must be placed upon facilitating social change in 
rural communities. Even in the case of construction the countries prop
erly will want to share in technical direction as early as feasible.

Hydrologic measurements in the basin reveal some of the diffi
culties. These have been made under the Committee’s direction by a 
U. S. engineering firm working in cooperation with government hydrologic 
offices in the four countries. It undertook to train observers and super
visors who could take full responsibility for continuing the measurements 
after the contract expires in the spring of 1962. The transition now is in 
progress. Training appears on the whole to have been satisfactory in 
three of the countries: in one country only a few people have the needed 
basic training. However, the danger of delays in maintenance of equip
ment is serious; the best observer is helpless without an instrument in 
proper condition. Provision also must be made for training of new per
sonnel. Thus, an effective supporting organization becomes an essential 
part of getting trained personnel into the field.

As the current engineering surveys are continued it will be im
portant to build up resources of trained people and the instruments of 
government to use them effectively. We shall point out some of the more 
pressing needs for personnel and for strengthening of national and inter
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national agencies. Looking to the possibility of initiating tributary proj
ects in the near future, we also enumerate certain practical steps which 
should be taken whenever a project is authorized for construction.

PEOPLE

One of the clearly urgent needs is for agricultural workers who 
will live in the villages and be closely associated with the farmers in im
proving education, farming practices, and public health as suggested in 
a preceding section. These people require the support of technicians in 
various fields, but they should not themselves be trained for technical study 
and survey. Their recruitment, training, and understanding supervision 
is essential to realization of expected returns from irrigation and land man
agement projects (see Recommendation 12).

A different cadre of workers is involved in applied research and 
planning of development programs, including the manning of agricultural 
credit and marketing schemes. These require greater administrative and 
technical training, and often are a step removed from the farmer they are 
trying to help. Their demands for information, research assistance, 
transport, and coordinated government policies will be heavy.

Refined engineering design of large projects can be obtained from 
overseas when lacking, but the design and supervision of smaller projects 
such as roads, small dams, and ditches--often, a highly demanding art-- 
is less easy to provide, and the supply of engineers prepared to carry 
this responsibility is short in all the countries (see Recommendation 12).

Numerically the smallest, yet large in importance, are the per
sonnel in national agencies who are fitted by experience and training to 
make the broader appraisal of proposed water management in relation to 
the basin system and to national plans. These include the people directly 
concerned with irrigation, power, flood control, and fishery plans as well 
as staff members of national fiscal, economic planning, and public works 
agencies whose decisions as to policy and budget may determine the shape 
of Lower Mekong development. This enlarged circle of concerned people 
will change frequently, and it will be made up of administrators so caught 
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up in government activity that they cannot in most instances be spared for 
long-term training. They must be given the benefit of short-term, repeated 
exposures to the methods and policies that will be continually evolving in 
Lower Mekong planning. These busy and often harrassed administrators 
cannot be expected to deal satisfactorily with problems growing out of Low
er Mekong development which have been enumerated in the preceding sec
tion unless they have opportunity to familiarize themselves with research 
methods applied by the Committee and with findings as to conditions in the 
other three countries (see Recommendation 2).

INSTITUTIONS

The current array of institutions to deal with Lower Mekong devel
opment would gain from strengthening in at least four different sectors. 
In addition to improvement of the Committee’s staff, the training of vil
lage-level workers and the fashioning of new agricultural services are ur
gent. International organization should in time claim very careful atten
tion.

1. Committee Staff. A crucial point at which organization should 
be strengthened for development is in the planning staff of the Committee. 
It is extraordinary that with the small technical staff available to the Com
mittee so much has been accomplished in laying out and coordinating the 
investigations to date. With increased emphasis upon economic, social, 
and administrative aspects of the Lower Mekong program, it is imperative 
that men of high skill and sound judgment in the field of social science be 
added to the office of the Executive Agent. They should be responsible only 
to the Committee through the Executive Agent, and while they should work 
closely with each of the national planning agencies and with the economic 
and social divisions of ECAFE, they should be free to initiate studies and 
submit findings under the general supervision of the Committee. They 
should carry responsibility for training work which could have a major in
fluence on the cooperating national agencies.

An enlarged staff should be expected to stimulate and assist the 
work of other agencies by proposing new investigations, by correlating 
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and assessing their results, and by organizing short-term training. For 
example, the problem of estimating local currency costs and their conse
quences might be made the subject of a cooperative investigation. Follow
ing this a short seminar of officials expected to apply such estimates in 
both finance and Lower Mekong decisions might be convened. There should 
be frequent contact between the Committee staff and the staff of national 
agencies dealing with this problem. The fruitful design and supervision of 
most of the other work we are recommending is dependent upon the exist
ence of such staff (see Recommendation 1).

2. Training Village-level Workers. Of basic importance to the sup
ply of workers at the village level are schools to attract, select, and train 
them. The present output for this purpose is unduly small, and a major ex
pansion will be in order. Experiments with different types of training are 
in progress under national and U. N. auspices. The pilot farm projects may 
well be suitable locations for new ventures. Massive changes in the supply 
of workers may be practicable, as suggested by the record of training ele
mentary school teachers in Laos (see Recommendation 12).

3. Agricultural Services. It should be recognized, however, that 
a swollen stream of competent village workers might only be diverted and 
impeded by the agencies in which they would be expected to serve. None of 
the countries thus far has managed to build a genuinely integrated set of 
services for its farmers, although promising advances have been made in 
a few areas such as the highland settlement projects in Viet-Nam. Admin
istrative patterns imported from countries outside the area do not neces
sarily fit the local circumstances, and in some instances responsibility is 
so dispersed among half a dozen agencies that little influential work is done. 
A third major field for institutional improvement, therefore, is in the or
ganization of national government activities so that the full weight of exper
ience and assistance is brought to bear upon areas selected for develop
ment. Paper co-ordination from national or provincial desks will not suf
fice. Much deeper revision and consolidation of activities by officials who 
will get their feet muddy in the fields is required. It is doubtful that mere 
reinforcement of present practices and agencies will be helpful. An experi- 
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ment along the lines of the Khuzistan land and water authority in Iran might 
help point the way to more basic changes. If, for example, a regional de
velopment agency were to be set up to move directly in all related aspects 
in the areas affected by the first tributary projects to be undertaken, or in 
an area to be affected by a later project, the possibilities of genuine co
ordination might be tested and demonstrated. Such a regional agency might 
be given authority to act directly as well as to work through established 
government agencies so far as practicable (see Recommendation 13).

We do not feel it appropriate to recommend specific changes in na
tional organization to promote development on a regional scale. We do feel 
clear that the four governments must initiate extensive revisions if possi
ble agricultural benefits are to be realized, and that the first tributary 
projects will provide opportunities for experimentation along that line. We 
come now to the fourth sector for improvement.

4. International Action. In the long run, the initiation, construction, 
and operation of a main-stem project will require a strengthened interna
tional agency. The present authority and organization of the Committee 
would seem adequate so long as it is not called upon to allocate waters, es
tablish final priorities among construction projects, or initiate construc
tion projects. When that time arrives it may be expected to undergo trans
formation to provide a new status, legal foundation, and staff organization. 
We think it premature to argue the details of such a transformation at this 
time. That should await the results of technical and economic investiga
tions which would suggest the specific type of international collaboration 
which the facts of water flow, dam locations, and prospective benefits and 
costs will dictate. Unless care is taken the Committee can become involved 
in discussions of issues having little real significance to the development 
of the basin. Definition of needs should precede the organization to meet 
them.

It does seem likely at this stage that a strengthened Committee 
would require some participation of other countries or nationals to lend 
weight in dealing with questions of financial obligations, credit-worthiness, 
allocations, and impartiality of administration. There is no precedent for 
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the type and scope of international administration which will be required. 
An innovation will be in order. As soon as the outlines of early interna
tional construction are sighted, a systematic course should be plotted to 
arrive at a new organization (see Recommendation 6).

We recognize that key ministries and national planning agencies 
in the four countries will offer important opportunities for improvement 
in their facility in dealing with Lower Mekong questions, but we do not 
attempt to suggest ways of helping in those sectors. The chief opportuni
ties so far as Lower Mekong development is concerned appear to be train
ing schools for village workers, reorganization of agricultural and indus
trial development services so as to present a unified front, augmentation 
of Committee staff, and ultimate enlargement of Committee authority and 
functions.

STEPS WHEN CONSTRUCTION IS APPROVED

Once a decision has been reached to construct a water project 
there are several steps that should be taken promptly in order to assure 
that the impacts of both construction and operation are as beneficial as 
practicable. We enumerate them as a kind of check-list of action which 
national governments should be prepared to initiate.

1. The culture and land use of the populations to be affected by in
undation or severance from reservoir areas should be studied with a view 
to planning relocation at suitable sites in full consultation with the com
munities involved.

2. Archeological surveys should be made in reservoir areas to 
record or remove any materials of special interest from the standpoint 
of the cultural history of the area.

3. An investigation of the labor force and of the impact upon it of 
the construction project should be made so that labor procurement and 
training may be organized. The supply of laborers for construction need 
not be difficult given a year's warning for setting up short-term training. 
If the construction camps are designed and managed to aid in the education 
of workers who later would enter into needed occupations in the district 
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of the project their contribution to long-term advance in productive capac
ity can be great. For example, craftsmen who can repair and build farm 
machinery are required in an irrigation project, and can be trained while 
the dam is being built.
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RECOMMENDATIONS

The foregoing pages outline emerging needs of the Lower Mekong 
basin and the major ways in which water management might be expected 
to contribute to meeting them. At a number of points we have indicated 
that additional data or studies will be required in order to specify the 
character, scale, and timing of effective work. We now summarize these 
suggestions by describing in concrete terms the particular studies, data- 
collection projects, and administrative changes which in our opinion 
should be considered by the Committee for early initiation. These 14 rec
ommendations then are related to the general priority of study, demon
stration, construction, and operation which seems appropriate for this 
unique venture in international river development.

1. STRENGTHENING THE COMMITTEE STAFF

A key step for the Committee to take in furthering all of the sug
gested work is to strengthen its own staff by adding people competent to 
handle the pressing questions of economic, social, and geographic anal
ysis. The preliminary systems analysis, the assessment of agricultural 
improvement, and the other recommended studies are only the first 
moves in what should be a continuing process of Committee guidance and 
review.

For this purpose the Committee deserves staff who are experi
enced in the kinds of investigations required and who can offer it both 
judgment and proficiency in three ways. a). The initiation, organiza
tion, and terms of reference for new investigations requires careful and 
systematic guidance, b). Once under way, the investigations should be 
subject to regular review to assure the Committee of adequate perform
ance and to encourage coordination of efforts by responsible investigators. 
c). As they are completed, the growing number of reports will demand 
intensive appraisal and review prior to Committee action.
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So long as the Committee received chiefly progress reports on col
lection of basic physical data, the staff job was relatively simple. With the 
onset of engineering reports it properly added another senior engineer of 
international reputation to its staff. It now should balance him and the per
sonnel of the Flood Control Bureau of ECAFE with a principal staff mem
ber, preferably an economist, who would have the assistance of at least 
two other mature workers in addition to the agricultural economist for whom 
there now is a vacancy. Among them they should be capable of dealing with 
methods and results of economic, anthropological, geographic, and socio
logic analysis. The new principal staff member should be in a position to 
offer independent judgments on economic and social matters, to supervise 
investigations in that field, and to direct the short-term training work (see 
Recommendation 2).

If the Lower Mekong program were ready to move into construction 
of international projects in the near future, there would be urgency in set
ting up a large planning staff. This will be necessary in the long run. For 
the immediate future it would seem most urgent to press ahead with 
strengthening the office of the Executive Agent.

We recommend the early appointment of a principal staff member 
and of two other workers to assist the Committee in starting, supervising, 
and appraising the results of its investigations on economic and social as
pects of Lower Mekong development.

2. EXPANDED COMMITTEE SERVICES

At the same time that the Committee staff is strengthened to handle 
investigations, careful efforts should be made to build up the capability of 
the Committee and associated national agencies to apply the results to vital 
decisions as to time, scale, and place. The number and complexity of prob
lems faced by the Committee and associated agencies is multiplying. Un
like the earlier days when action centered upon collection of physical facts, 
the new program raises a series of intricate issues of choice that can be 
resolved only by searching inquiry and informed discussion. When detailed 
project investigations are begun measures also should be taken to assure 
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that competent people in the national agencies are prepared to put them to 
use. Skilled personnel should be ready to appraise the findings drawn to
gether in final reports or project plans.

One highly promising way of building this capability is through short
term training of persons associated with the Committee, including techni
cal staff from national agencies. This training should center on a series 
of critical problems, letting the nature of the problem in each case dictate 
the duration of the program, the teaching staff, and the participants. In 
the near future the following problems should receive attention:

1) . Methods of estimating benefits, including indirect benefits, 
from various types of development in different physical and social 
conditions.

2). Relation between water-management measures and growth 
in the taxation base.

3). The incidence of local currency and foreign costs in construc
tion projects.

4). The policy of marketing electric power.
5).  Effects of domestic investment programs upon foreign trade 

and exchange earnings.

We have not gone into refinements of feasibility analysis; these can 
be understood best through a training program in which alternate methods 
and their implications would be examined with expert guidance.

Such training should be directed by the principal staff member de
scribed in Recommendation 1. He should anticipate questions likely to 
claim Committee attention, modifying or adding to the list suggested above. 
He should enlist short-term consultants for help in planning and conducting a 
training program. This work should be closely associated with ECAFE 
staff, and if the proposed ECAFE training institute in economic develop
ment were to be established, would find invaluable support from that direc
tion.

A second way of expanding the Committee’s service as a planning 
agency for the basin is by periodic reviews of the estimates of needs and 
of the Committee's program. This should be carried out by an impartial 
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group which would make field studies and acquaint itself thoroughly with 
the work of the interested national agencies with a view to recommending 
desirable changes in activity and emphasis. Two years from now when 
new findings become available would seem the right time to make such a 
review.

We recommend that the Committee expand its services by:
a).  Launching a program of short-term training centering 

upon critical problems of economic and social analysis;
b).  Organizing in 1964 a review of the state of the basin's 

needs and the Committee’s plans.

3. JOINT EFFORTS WITH INTERGOVERNMENTAL AGENCIES

We have indicated numerous ways in which Lower Mekong develop
ment would affect the economy of the countries of the area, and in which, 
in turn, their economic health is related to the progress of river manage
ment. In recognition of these close ties it would be desirable for the Exec
utive Agent and his principal staff member concerned with economic and 
social affairs to keep in close touch with investigations by intergovernmen
tal agencies now operating in the area. ECAFE and FAO's regional bureau 
are among. the more active ones, but there are others as well, such as the 
United Nations Bureau of Housing and Planning.

We recommend that the Committee encourage joint work with these 
other agencies on the following problems having wide interest in the ECAFE 
region:

a).  Prospects for markets for rice and for other potential 
agricultural products from irrigation, flood-control, and 
drainage projects.

b).  Preparation of national income accounts and economic 
projections by major aggregates.

c).  Needs for various classes of qualified and experienced 
manpower.

d).  Standards and quality control for export products.
e).  Opportunities for fish cultivation in ponds, reservoirs,
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and natural lakes.
f).  Levels and patterns of living.

Most of these will command attention from the responsible agencies, but 
occasionally the Committee should expect to assist by providing consult
ants who are studying problems as outlined in Recommendation 2.

4. COOPERATIVE EXAMINATION OF FEASIBILITY METHODS

A prompt step to augment the value of studies now being made of 
tributary and main-stem projects by engineering teams would be to bring 
together representatives of the various teams in order to make a critical 
examination of methods followed in estimating economic feasibility. Two 
benefits would be gained.

First, the Committee would become aware of the precise standards 
used by the various groups and the points at which they differ. It should 
be fully informed on these differences in comparing projects and in seek
ing financial aid.

Second, the various teams would learn of these differences, and 
also would examine the suitability of their respective methods for use in 
applications for loans from the International Bank for Reconstruction and 
Development, the International Development Association, the Export- 
Import Bank, the Agency for International Development, and other pos
sible financing agencies.

We recommend that the Committee in close collaboration with the 
I.B.R.D. take the lead in arranging such consultation in the near future. 
A few members of the Committee and its staff should take part, and each 
survey team should have one or preferably two representatives. In the 
long run with the strengthened Committee staff such cooperative examina
tion would be a normal continuing part of Lower Mekong activities.

5. STUDIES OF SCALE AND SCOPE OF THE ULTIMATE MEKONG SYS
TEM

Results from the reconnaisance investigations should be employed 
initially to estimate the economic scope of the entire Lower Mekong system 
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in terms of 1) the number of sites to be developed and purposes to be 
served, and 2) the approximate size or scale of the structures or meas
ures to be provided at each site. The most efficient means doubtless will 
be to program for computer simulation the characteristics of various al
ternative combinations of projects as well as varying scales within the 
combinations. The results then would be observed when operated under 
simulated actual conditions. The results of successful "scoping" studies 
would provide preliminary information upon which to proceed with the 
more detailed design and feasibility study of the initial project.

While river systems have been simulated at several computing 
centers, it is our opinion that the most efficient means to accomplish the 
above objective is to enlist the aid of the U. S. Corps of Engineers North 
Pacific Division computer center, Portland, Oregon. At the Portland cen
ter the Corps of Engineers has prepared a computer program for the Co
lumbia River which has most of the characteristics represented by the 
Lower Mekong. The program for the Columbia is written for an interna
tional stream with multiple-storage sites having multiple-head power pos
sibilities, in which flood routing and irrigation aspects are accommodated. 
Supplemented by results of the "Delta Model", the Columbia program could 
be adapted, with appropriate modification, to accomplish the scale and 
scoping objectives for the Lower Mekong. The analysis would require an 
economist, a programmer to help adapt the existing computer program 
to the special conditions of the Lower Mekong, an experienced civil engi
neer who could provide first approximation of costs for varying scales of 
structures or measures, and a power system analyst to simulate the sys
tem as it would be operated under specified conditions. The same general 
method could be adapted at a later time to the computers then available in 
Bangkok.

The analyses should be conducted so as to train systems analysts 
for later repeated service as the Lower Mekong system develops. Four 
candidates from the Lower Mekong countries and a Committee staff mem
ber should be designated to familiarize themselves with the existing Co
lumbia River program, observe it in operation on the Columbia system,
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assist in modifying the program to meet the special requirements of the 
Lower Mekong studies, and simulate the Lower Mekong system in opera
tion. They then should be able to make such analyses independently in the 
Lower Mekong basin without supervision, using outside consultation only 
as the occasion might warrant.

We recommend that the Committee initiate a study of scale and 
scope of the Lower Mekong system, using the facilities of the Portland 
computer center for both the analysis and the training of analysts.

6. EXPLORATION OF PRACTICABLE ADMINISTRATIVE ARRANGEMENT 
FOR INTERNATIONAL CONSTRUCTION AND OPERATION

The existing Committee structure would require modification in 
order to permit it to make and carry out the complicated decisions involved 
in getting an international project under way. As the number and variety of 
investigations increases the Committee has begun to encounter problems of 
financing and co-ordination. But there are severe hazards in discussing the 
terms of a new organization and financial arrangements before the specific 
character of the first projects is evident. It would be premature and prob
ably injurious to begin such work before the plans are in rough shape, and 
before the preliminary system analysis in the preceding recommendation 
makes the possible demands for international collaboration more nearly pre
cise. Some issues which would seem massive in theory might prove minor 
in practice. It seems the better part of wisdom to defer formal examina
tion of a new administrative arrangement until concrete action is in sight. 
At least one year in advance of completion of comprehensive reports on the 
first main-stem projects the Committee should initiate an exploration of 
practicable administrative arrangements for arriving at international fi
nancing, construction, and operation of such projects.

The exploration should canvass possible organization beyond that 
provided in the Lower Mekong agreement of 17 September 1957, and should 
assess experience in other basins, principally the Amur, Columbia, Danube, 
Indus, Nile, and Rio Grande. It should consider possible relation of a new 
organization to the United Nations and its members. It should lead to the 
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drafting for committee consideration of whatever new international agree
ments may seem to be required.

The study might well be under a sub-committee of the four coun
tries with the assistance of a full-time consultant for a period of one year. 
The consultant should be a person having experience in appraising inter
state or international river-management agreements, and should be author
ized to enlist special short-term consultants on legal, administrative, fis
cal, and engineering aspects of the problem.

We recommend a careful exploration of practicable changes in ad- 
ministrative organization for international financing, construction, and 
operation to begin about one year in advance of the expected completion of 
comprehensive reports on the first main-stem projects.

7. SYNTHESIS OF AVAILABLE DATA ON RESOURCES, RESOURCE USE, 
AND SOCIAL CHARACTERISTICS AFFECTING LAND DEVELOPMENT

A large body of valuable information concerning the human use of 
the basin and its resources is hidden in archives, scattered files, and fugi
tive government documents. On some points, such as the soils of Laos or 
the social structure of villages in Cambodia, these data have gaps which 
can be supplied solely by detailed field work. Much pertinent information, 
however, awaits only assembly, judicious compilation, and publication. A 
small but significant part of the vast amount of ethnic and geographic data 
would be genuinely pertinent to the fruitful planning of water and associated 
land management works. These data should be brought together and pub
lished in modest atlas and text form as quickly as practicable so as to be 
readily available to personnel of national and regional planning agencies.

The subjects should include but not be limited to the following:
a. A generalized soil map provides a basis for broad classifica

tion of agricultural opportunities. An older map is published for Thailand 
and a recent one for Viet-Nam. A draft map is available for Cambodia and 
will be published soon. The three classifications have not been reconciled. 
It would be desirable to compile from them and from fragmentary studies 
in other areas a map for the basin as a whole. This might well be guided 
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by the regional office of F.A.O.
b. Generalized maps of potential evapo-transpiration, water 

surplus, and water deficit could reveal the natural water supply and de
mands of the basin. A few computations have been made for Thailand and 
Viet-Nam, and uniform estimates have been made for the entire area by 
the Laboratory of Climatology in New Jersey, but these have not been rec
onciled with each other or with recent hydrologic measurements. A pro
visional set of maps could be prepared from these data.

c. Generalized maps of vegetation types and condition would 
show the broad conditions in which the forest industries may be expected 
to develop. Separate manuscript maps are available for all four countries, 
but these should be reconciled and compiled.

d. Distribution of village types, classified according to struc
ture and function, would provide a sounder base for programs of village 
improvement. Much of this information now is inaccessible in anthropo
logical studies, field notes, and administrative reports.

e. Linguistic characteristics are one major ethnic feature which 
must be taken into account in any program for social change. Although there 
are two highly general linguistic maps for the area, these should be refined 
on the basis of other available data.

Steps to assemble the social data for Southeast Asia have been 
initiated in the Centre de Documentation sur l’Asie du Sud-Est at Paris and 
in the Human Relations Area Files at New Haven where an atlas is being 
prepared. In both places extensive bibliographies are in process. Much 
information also would be compiled under a current project for study of 
the geography of Viet-Nam. To put these materials together in usable form 
would seem to require three steps.

1. A competent person should be assigned to supervise rapid 
compilation of published data and to examination of unpublished sources. He 
would draw up a tentative list of data to be compiled, with suggestions as 
to effective ways of doing the job, and should be able to draw upon the as
sistance of other technicians for various periods of time.

2. A working group representative of the four countries and of
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Fig. 3. - Sample of land-use and land-use capability mapping from aerial photo. This shows an area in the Lower Mekong 
Delta near Thanh Phu. The photograph was taken at a scale of 1:50,000. Maps of land use and of soil type were prepared 
by F. A. Moormann in 1959. The soil types are in this area a reasonably good index of land-use capability. Land use is 
generalized: more detail as to type of crop and location of dwellings can be read from the photo. The photo interpretation 
was carried out in connection with a reconnaissance study of a proposed experimental project. More detailed study would be 
necessary if construction work were to be started, but the reconnaissance provides the basis for selecting the area.
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interested agencies should then meet with him to agree upon a schedule 
of needed data, to determine scale and standards, and to allocate respon 
sibility for the work. Some of the compilation would be largely mechani
cal, turning on drafting. Each map would require explanatory text and a 
list of sources. Some of the synthesis would require the guidance of spe
cial working parties to set standards and to reconcile different classifi
cations. In certain cases the work could begin promptly in a central car
tographic unit attached to the Lower Mekong office. In other cases it 
might be most efficient to contract with a group, such as the Centre de 
Documentation, to carry out both compilation and drafting. Part of the 
work would involve extension or acceleration of studies already in prog
ress in private and government agencies, and would realize some of the 
aims of the regional atlas discussed at the 1961 regional cartographic 
conference.

3. As compilations became available they would be prepared in 
this central cartographic unit for publication by one of the government 
map publishing agencies. They would be released in loose-leaf form as 
published. Where the data were inadequate, the territory would be left 
blank. Rather then defer publication until some distant time when data 
are available, the maps should be published with blanks revealing gaps 
in understanding. A scale of about 1:2,000,000 would seem suitable.

We recommend that a two-year program for compilation and pub
lication of data already available concerning resources, resource use, 
and social characteristics of the Lower Mekong basin be initiated by the 
Committee.

8. BASIC INVENTORY BY AERIAL PHOTO INTERPRETATION

If the anticipated programs for development of agricultural re
sources in the tributaries of the Lower Mekong are to be realized, it will 
be essential to have basic data as to the land, its current use, and its 
people. As a minimum, it would be important to obtain the following types 
of information on a scale of 1:50,000.

1.Land Capability. This would indicate the approximate amount 

89



and location of land types suitable for intensive use with irrigation and 
flood control, land suitable for dry-season farming, and land which prob
ably should be maintained in pasture or forest. Such classification requires 
reconnaissance knowledge of soils, land form, vegetation, and climate, and 
involves assumptions as to farm management and technology.

2. Present Land Use. This would reveal the amount and location 
of the major uses of land: lowland rice, upland rice, plantations, pasture, 
other upland crops, and garden crops.

3. Forest Cover. This would show the extent and quality of major 
forest types.

4. Settlement Pattern. This would yield estimates of population 
density and of patterns of rural and urban settlement.

If there were complete soil and forest surveys and a comprehen
sive census of both agriculture and population there would be no need for 
further collection of this type, but there still would be continuing demand 
for much more detailed studies which could be referred to the bench marks 
of the elementary inventory of resources and population. For example, in 
areas to be covered by proposed irrigation projects there ultimately should 
be large-scale topographic and soils maps to support the design of canals, 
laterals, drains, and farm layout. Selection of irrigable areas from the 
proposed Pa Mong project would necessitate a thorough land-use capability 
study in most of the Mekong and Che valleys downstream. Likewise, there 
would be surveys of family income, labor budgets, and similar aspects of 
village life. These would be intensive studies, using sampling techniques 
over selected periods of time, such as envisaged by the Social Affairs divi
sion of ECAFE. Those detailed studies go beyond the scope of our present 
recommendation. However, the basic inventory we recommend would lay 
the ground work for later intensive or sample surveys, and at the same 
time would yield material for more immediate planning decisions.

Some inventory work already is in progress. In Cambodia an inven
tory of forest stand and current land use on a scale of 1:40,000 is under way 
in cooperation with U.S.O.M. and may possibly be completed by early 1964. 
The Japanese Reconnaissance Team used photos for a classification of flood 
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hazard in selected areas. In Thailand there is lively interest in an exten
sion of present slowly-moving forest inventory and land classification to 
obtain complete coverage in a few years. In all four of the countries the 
possibility of combining photo interpretation with quick field inspection of 
sample plots, using helicopters where convenient, is an attractive means 
of gaining knowledge of relatively inaccessible terrain.

Fortunately, maps for the entire basin will have been compiled to 
a scale of 1:50,000 by mid-1964. Most of the Thai portions are published 
or nearing publication. The complete Cambodian area should be available 
in 1964 and 1965, and Laos by 1964. Much of the Viet-Nam portions of the 
basin will be complete in 1962-63. In all cases compilation maps would 
be available for use well in advance of publication.

The Thai portions are covered by aerial photography at 1:40,000 
and 1:50,000 flown in the early 1950's. The other portions of the basin 
have been flown at 1:40,000 in 1957-59, and smaller areas along the river 
and on certain tributaries at 1:10,000 and 1:20,000 during 1960-61. The 
resulting base maps and aerial photos make it practicable to carry out the 
basic inventory recommended above by interpretation of aerial photos com
bined with field checks. After initial efforts at classification, rapid in
spection would be made of sample plots.

It might be necessary to fly the Thai portions again so as to obtain 
more up-to-date photography, but a decision on this point could await an 
expert appraisal now being made and the returns from early work in the 
field. New photography on a larger scale also might be required in certain 
sectors where interpretation would be difficult.

Aerial photo interpretation techniques are sufficiently advanced to 
permit rather accurate mapping and statistical compilation for land-use 
capability, land use, and forest inventory (see Figure 3). Settlement map
ping is less well refined. It is suggested that aerial interpretation be used 
to prepare overprints on the 1:50,000 map series showing 1) land capabil
ity types, and 2) land use and forest cover. While these are being pre
pared the amount of land in different capability classes, and in different 
land uses and forest stands would be counted, and the population estimated.
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Where a population census has been made recently, as in Thailand in 1960, 
there would be little point in population estimates. It is, however, greatly 
lacking in other parts of the basin. Statistics could be recorded directly on 
cards from which tabulations and maps could be printed at low cost. An 
example of land-capability and land use inventory for an area in Viet-Nam 
is given in Figure 3. The cost of such work varies greatly according to the 
desired scale, accuracy, and refinement.

In order to apply uniform, refined, and time-saving techniques, a 
unit to supervise the inventory should be organized around a small highly- 
skilled group of experts, working with an advisory committee representing 
the four countries. Initially, it should establish standards of scale, classi
fication, and accuracy, and begin training technicians to do the interpreta
tion. Experience in Australia, Japan, the Netherlands, and Taiwan, among 
other places, shows that a team of scientists including soil scientists, ge
ographers, geologists, botanists, and foresters would be required to col
laborate at any early stage in field checks and photo interpretation. A train
ing center in which their skills could be used to best advantage would assure 
proper training of workers from the national agencies. Much useful informa
tion on soils, climate, vegetation, and land use would at the same time be 
brought together by the project outlined in Recommendation 7. Lowest cost 
and greatest speed could be achieved by contracting for the work from an 
experienced agency. This method, however, would lose the opportunity to 
develop technicians skilled in aerial photo compilation, rectification, and 
interpretation. There will be long-term demand for such workers as de
tailed project planning gets under way (Pa Mong, for example, might re
quire 16 regularly over a period of 7 years). Such detailed studies would 
be undertaken separately where definite construction projects were being 
designed. It would, on balance, seem preferable to combine training with 
the work, and to carry out the program in two steps.

We recommend that the first step in a basic inventory of land ca
pability, land use, forest cover, and settlement pattern, be a combined 
training, compilation, and experimental program. This could go forward 
while plans for the second step - the basic inventory - take definite shape 
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in the four countries. The basic inventory should be launched as promptly 
as practicable. Extension of the current forest inventory work in Cam
bodia might be arranged rather readily; more extensive negotiation would 
be required in the other three countries to arrange for inventory and sta
tistical compilation. The complete inventory probably would require 2 
years after an initial training, experimentation, and compilation period 
of one year.

9. ASSESSMENT OF MEASURES FOR AGRICULTURAL IMPROVEMENT

Because there is no satisfactory standard practice for appraising 
and preparing rural development programs of the kind envisaged in the 
Lower Mekong basin, we suggest a number of considerations which should 
be taken into account in assessing measures for agricultural improvement, 
and we recommend specific action by the Committee to advance such as
sessment.

It is clear that water management in isolation never gives optimum 
results in terms of agricultural improvement. A variety of complemen
tary measures and a general framework of developmental, financial, and 
administrative resources are essential for success. The wise appraisal 
of project feasibility and design of an effective project must include, in 
addition to technical feasibility of the water management project itself, an 
evaluation of these complementary investments and services. In estimat
ing feasibility of irrigation, drainage, and flood-control projects it is im
portant to calculate the amount of investment and effort required to carry 
out the project as well as the value of additional production expected. 
Probable losses as a result of water regulation and reservoir flooding 
also should be computed. In order to make the findings comparable for 
competing projects within the national framework, these estimates should 
be based upon similar assumptions and couched so far as practical in 
quantitative terms.

Data on yields per hectare in the traditional project analysis do not 
exhaust the potential effects of a project. A more elaborate system of 
evaluation of existing data can reveal the main causes of depressed pro
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duction, and experimentation can test the feasibility of changes in production 
patterns. For instance, if and when plans are made to increase and stabilize 
rice production in Northeast Thailand it would be highly advisable to review 
systematically the annual reports (by changwad or district) and determine the 
extent and causes of depressed production. In Thailand some data appear to 
be available in the records of the Rice Department and the provincial offices. 
Area under rice, crop damage by cause, and local rainfall and flood data 
should be correlated systematically. Only in this way would it be possible to 
estimate the agronomic and economic feasibility of improvement to be derived 
from a variety of water management measures which theoretically might be 
executed. Also, the possibility of double cropping and of diversification in 
crop production should be thoroughly studied. The assessment will use the re
sults of soil classification, of hydrological and climatological data, of field ex
periments, and of market surveys.

These and related conditions determine the extent to which improve
ment is theoretically feasible; they do not indicate the circumstances in which 
the new opportunities will in fact be used. Other factors may be important. 
Some of these factors are beyond the power of government. Others which can 
influence the economic feasibility of a project include the tax structure or the 
form of tax assessment, the internal price level of rice as influenced by ex
port levies or currency controls, and prices of fertilizer as affected by duties 
or methods of distribution.

Group reaction by the rural people is of vital importance for realizing 
potential benefits; type and impact of public service to the farmer determine 
to a large extent the speed at which changes occur. Thus, the adequacy of 
these services plays a large role in assessing the effects of a given project. 
Agronomic, economic, and technical background must be available to those 
who are in direct contact with the farmer. There must be a satisfactory agrar
ian structure (type and size of landholding and tenure), and adequate transpor
tation, marketing, and processing facilities. Agricultural credit must be avail
able at reasonable terms and conditions. Basic education and health services 
are required. All these services are generally accepted by governments in the 
area, but they are young, understaffed, and often handicapped by lack of funds. 
In due course, their strengthening is essential for successful execution of 
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water management projects. In Recommendation 12 we deal with the agri
cultural services in more detail.

As an immediate aid to the preparation and choice of feasible proj
ects, the methods of assessing the opportunities, costs, and prerequisites 
of new agricultural improvement measures should be examined in the light 
of experience in the Lower Mekong area and in other countries having com
parable conditions. A systematic study should be made of concrete situa
tions in representative villages, and lessons should be drawn from experi
ments in India, Italy, Japan, and Taiwan.

As indicated in Recommendation 1, it is imperative that an experi
enced agricultural economist should be added to the staff of the Committee. 
He should supervise the work done at various spots in the basin, and should 
promote comparability of feasibility reports. He should be assisted, on a 
rotating basis, by two or three junior agricultural economists drawn from 
the four countries, and he should establish close working relations with the 
respective national planning agencies.

However, if these investigations are to be accelerated and if full 
use is to be made in each country of a wide international experience, addi
tional action must be taken. The Committee, in cooperation with national 
and intergovernmental agencies, should organize a team of agricultural ex
perts who should make field studies, analyze available data, and advise 
governments on how to fill gaps in the relevant data. This team should, 
toward the end of its term of duty, assist in setting up a seminar for agron
omists, engineers, and economists from the area at which assessment meth
ods and experience would be appraised. Three senior consultants in the 
social sciences would be needed for a period up to a year, and would require 
the help of six junior experts. The exercise should focus upon a 2-month 
seminar with some 25 participants from the four countries.

We recommend that a team of agricultural experts be organized to 
press forward with assessment of water management as a means of agri
cultural improvement, looking to a terminal seminar at which findings and 
methods relevant to choice and design of water projects would be reviewed.

10. COMPREHENSIVE ANALYSIS OF POWER MARKET POTENTIAL
We recommend an analysis of power market potential in three distinct 
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parts which should go forward concurrently.
a. Domestic Market for Residential, Commercial, and Normal 

Industrial Loads. A complete inventory should be made of the power sup
ply industry in those parts of the Lower Mekong countries where lack of 
data impedes a full understanding of economics and growth potential of the 
domestic market for power. A district-by-district inventory of present 
generating capacity; its generating costs and general reliability; the ex
isting and required transmission facilities; and the status of distribution 
facilities, their capacity, and reliability, should be taken along with a 
record of use and use trend. Such a study is not only a prerequisite to an 
understanding of the market and associated facilities required to enable 
expansion of the market for Lower Mekong power; it also is an investiga
tion which seems desirable under any circumstances for national economic 
development planning. New study should be undertaken, of course, in liai
son with the UN-sponsored investigations on rural electrification.

A similar inventory has been completed for Thailand under the 
auspices of the National Energy Authority. For other sections where data 
are lacking, they should be assembled in similar fashion to round out the 
picture for the entire Lower Mekong power service area. These studies 
also should recommend how the data could be kept up to date in future.

b. Transport-Oriented Electro-Process Industries Producing for 
Area and Intra-Regional Market. The analysis of the normal domestic re
quirements for residential, commercial, and normal industrial uses 
should be supplemented by an analysis of electro-process industries which 
might develop in response to area and regional markets, raw materials, 
power, and economic development planning. Electro-chemical and electro
metallurgical industries in which power figures as a significant cost, but 
not necessarily as the dominant consideration, and in which costs of raw 
material assembly and of transport of output to market are significant if 
not dominant, warrant careful scrutiny. There may be some industries in 
this category which could be advantageously located in the area to supply 
area and regional market requirements due to the significance of transport 
costs, and by the same token enjoy some protection from, say, Japanese 
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and West European sources of supply. As examples, fertilizers, chlorine 
and caustic soda, pulp and paper and some electric furnace metallurgical 
items would likely fall into such a category, and might upon careful as
sessment promise a substantial market for electric energy in the Lower 
Mekong area.

Analysis of these industries and power market potentialities would 
require both basically technical (chemical-metallurgical), and economic 
(industrial location) investigations and might well be undertaken most ef
ficiently by a team composed of experienced personnel drawn from the in
dustries, and of economists specializing in industrial location. A quick 
overall view could be provided by a consulting engineering firm, particu
larly one experienced in the analysis of markets for power in the electro
process field. A more satisfactory result would be obtained by detailed 
investigations by representatives of electro-process industries as suggested 
above, possibly with the time, man-power, and skill consistent with small 
national technical assistance efforts. Several small nations with an indus
trial tradition in this field could combine investigations of electro-process 
industrial potentialities so as to yield a thorough technical-economic re
view which would be of great value in assessing the potential market for 
Lower Mekong power as well as in planning for general economic develop
ment. An effort of that scope and character would contribute greatly to the 
degree of confidence in which the results could be regarded.

c. Power-Oriented Electro-Process Industries Producing for Inter- 
Regional or World Market. The largest potential market for Lower Mekong 
power is represented by the ECAFE region and world aluminum industry. 
The large requirement of power per ton of output, coupled with the present 
size of the industry and its historical rate of growth, make this industry a 
special case warranting individual attention. Long-term projections of in
dustry growth are required to help evaluate the magnitude of the industry 
and the power requirements which it may represent by the time a major 
main-stem Mekong dam could be planned, designed, financed and con
structed. This will involve analysis of the global locus of aluminum mar
kets, as well as their distribution by functional or end-use categories. Sur
veys of the world distribution of raw material and power sources will like

97



wise be necessary to evaluate the relative advantage of location in the 
Lower Mekong vis-a-vis other areas with competing energy sources.

This is a relatively straightforward sort of analysis which will in
clude aluminum markets and their growth, surveys of world sources of 
raw materials and of low cost energy, and comparative estimates of the 
combined production and transportation costs of aluminum produced at 
different global locations.

11. FLOOD FORECASTING AND DAMAGE REDUCTION

As the basic network of precipitation and river gaging stations in 
the basin is brought into operation and as rainfall-runoff relations are es
tablished, it would be desirable to set up a system for forecasting flood 
crest and duration on the main stream. This would lay the hydrologic 
groundwork for operation of whatever river-regulation works may be con
structed in the long run, and it would make possible a short-run program 
for reducing the damaging effects of recurrent floods. The design and or
ganization of a flood-forecasting system is outside our competence, but we 
do suggest one step which should be taken as soon as such a system is ar
ranged in order to assure that its technical proficiency is translated into 
practical human action for damage reduction.

A study should be made of the differing types of adjustment now 
made to flood hazard, in both rural and urban areas along the main stem 
and in the Delta. This would identify the location and major types of flood 
damage, the ways in which losses might be reduced by action before, dur
ing, or immediately after the floods if accurate forecasts were issued, 
and the kinds of preparation which should be made to carry out such ac
tion. It cannot be assumed that a forecast alone will be sufficient to set 
in motion the diverse emergency activities that can eliminate a substan
tial part of the human suffering and property losses that accompany the 
Lower Mekong overflows. Opportunities to deal with the mounting flood 
hazard by emergency removal, special disaster service, alterations in 
structures, and similar means vary from one reach to another. Programs 
for emergency work should be worked out with responsible government 
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agencies, and arrangements made to issue forecasts in a fashion that would 
promote their wise use. A small field party working during one year could 
shape the main outlines of such programs in principal damage areas.

The results would also provide a sounder base for estimating flood
control benefits from main-stem reservoirs.

We recommend that the Committee sponsor a study of current types 
of adjustment to flood and of ways in which flood damages might be reduced 
in conjunction with a flood-forecasting system.

12. SPEEDING UP AGRICULTURAL SERVICES AND TRAINING

Evaluation of data pertaining to the intricate relationships between 
the farmer, his land, water, and other means of production (Recommenda
tion 9), must be followed up by services to assist him in making use of the 
new opportunities. Without specific efforts, the farmer’s reaction will be 
slow, erratic, or at best uncoordinated. These efforts include demonstra
tion, research, and an expanded rural extension service.

Demonstration by governmental or intergovernmental agencies of 
technical possibilities -- be it irrigation, or new crop varieties, fertilizers 
or machinery --in itself generally has little effect. Too often farmers see 
such fields, crops, machines, and animals as a sign of governmental power 
which they generally did not doubt to begin with, but not as something within 
their reach.

This fact is one of the reasons we recommend expanding the func
tion of the four pilot and demonstration projects, prepared with assistance 
from the United Nations Special Fund. In the case of the Casier-sud proj
ect near Vientiane an additional factor sheds doubt on its function as initially 
intended. For a variety of reasons, an area was available which is not typ
ical for the Ngum valley in which a tributary project is under investigation. 
Even for experienced agronomists and agricultural economists it would be 
difficult to draw conclusions from the Casier-sud for the Ngum valley. It 
lends itself to scientific research in behalf of a range of fertile areas bor
dering on the Mekong, but in that case the economic location -- between 
Vientiane and the major road and railroad connection with Thailand --is
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unlike that of other areas.
Research, including experimenting with new techniques on a field 

scale, is necessary and at the moment still inadequate in size and scope. 
It should be expanded but it also should be intimately connected with an 
adequate rural extension service. To establish and develop such a service 
there is needed, in order of priority, a policy, people to be trained, and 
funds.

a. Policy. It is of vital importance to tackle the problems of the 
country-side, the village, and the farmer as an entity. Otherwise, certain 
technical, social, or organizational sections will drag down all progress. 
Wherever possible and as soon as practicable, farmers themselves should 
be drawn into the formulation and execution of programs within the rural 
extension service. We do not believe that a full-fledged community devel
opment organization would fit the needs of the area.

Organizationally, this implies a unified extension service, at least 
at village or district levels. Farmers should not be exposed to a handful 
of services, each dealing with only one aspect of rural life. When full 
grown, the service will need one well-trained (but not university trained) 
worker for each 700-1000 farmers and, as a backstop, at least one fully 
academically trained man per 20,000 - 25,000 farmers. Generally, by 
province or changwad, there will be need for a "center" with well-trained 
people in specific fields such as rice, other crops, animal husbandry, ir
rigation, and fish. Neither center nor service need conform to more tra
ditional Western patterns. It is essential that the service not be burdened 
by regulatory functions such as taxation or loan collection.

b. People. Rural services can concentrate on especially promis
ing or difficult areas, but must be organized for the nation as a whole. 
This means that the four countries in the area need at least 6000 officers 
at village or sub-district level to serve for about 6 million farmers. In 
addition, some 1000 officers are required at the provincial level and for 
the guidance of the whole service on a national level.

At present only a fraction of these agents for progress is available. 
It therefore is of great urgency to speed up the training of rural extension 
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officers at both levels. The pilot areas near Vientiane and Kalasin may find 
their real and important function in the training of extension officers for the 
village level, and their plans should be reviewed with that in mind.

c. Funds. Training of officers of a rural extension service and the 
payment of their salaries once trained, will require sizable funds. These 
expenditures should be considered investment in increased productivity. Ex
perience in other Asian countries such as Japan and Taiwan, shows a direct 
connection between agricultural production and expenditures in extension 
services. Annual expenditures on training additional staff will depend to a 
large extent on the rapidity of the build-up. A reasonable aim would be to 
expand the services in the whole area by about 10 per cent of the ultimate 
goal annually.

We recommend that in order to prepare the way for providing es
sential services to farmers who might benefit from water management, the 
Committee encourage speeding up the training of officers to serve at the 
village level and in provincial centers.

13. COMPREHENSIVE RURAL DEMONSTRATION PROJECT

In Recommendation 12 we suggest expanding the rural services 
available in all parts of the basin. This would include use of the pilot 
farms as they may be developed. However, there is urgent need for a re
search, testing, and demonstration project in the area of one of the major 
irrigation and flood-control programs. The project area should be large 
enough to observe and influence farmers’ reactions to improved water man
agement in selected communities. It should start with an intensive land use 
and land-use capability study, a study of farmer adaptations to present con
ditions, and soil studies, including observations on horizontal and vertical 
movement of water. It should encompass research with types of crops, with 
fertilizers, and green manure in an effort to optimize the beneficial effects 
of water management. Engineering and all complementary measures should 
be undertaken throughout the project area in conditions similar to a large 
project. Prospective results of Lower Mekong development should be 
shown concretely and on a large scale.
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It should be a project where the various government agencies are 
involved and interested, but it should be under unified direction. Experi
ence in the European Productivity Agency projects in Mediterranean coun
tries and with the highland of Kenya offers some useful comparisons.

We recommend that an area of 3,000-5,000 cultivated hectares be 
established as a comprehensive demonstration project where the full im
pacts of Lower Mekong management upon rural life could be observed. We 
suggest that as a first step in connection with the studies on the Pa Mong a 
comprehensive project be undertaken in Northeast Thailand.

14. EXPERIMENTAL FOREST PLANTING

In view of the potential Asian market for paper, pulp, cellulose, and 
derivatives, as well as the prospects for development of power along the 
Lower Mekong, it is recommended that experimental plantings be initiated 
with tropical conifers, bamboo, and other potential sources of paper prod
ucts in selected areas. One such area would be the sparsely populated rol
ling lands in the neighborhood of prospective large reservoirs in Northern 
Cambodia. However, in the course of a land-use capability survey, undoubt
edly suitable areas would be found in the three other countries as well.

The testing of the most appropriate species of timber may take 12- 
15 years, and another 15-20 years may be required to grow forests, even 
of rapidly growing species, for commercial purposes. The promising mar
kets and power supply make the starting of experimental plantings long over
due.

We recommend the testing of some 10 species of tropical trees at 
an early date. Each of the species should be grown in about 5 blocks of 
100 hectares each, located in different places selected according to soil 
type.

PRIORITIES

While it is impractical for us to suggest desirable priorities for in-
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dividual construction projects, conditions in the Lower Mekong basin and 
the state of knowledge about it make evident a broad set of priorities among 
several types of work. We shall outline what appear to be the more compel
ling ones.

In the near future it is important that current physical and mineral 
surveys be pushed to early conclusion. At the same time the basic inven
tory, synthesis of data, assessment of agricultural production, and related 
studies recommended above should be initiated. These economic and social 
investigations cannot be expected to be effective unless Committee staff is 
strengthened on that side and unless the range of Committee services, in
cluding related work by intergovernmental agencies, is enlarged.

As the reports of engineering investigations of separable tributary 
projects are completed they should be examined in the light of the general 
considerations outlined here and of findings from the new studies. It would 
seem right that the first construction should be initiated on one or more of 
the tributaries: they can provide essential experience with ways of reaping 
an adequate harvest of benefits from investment in water management. With
out waiting for construction of tributary projects, vigorous efforts should 
be made to build up a corps of agricultural workers and to demonstrate on 
a large scale the integrated development of an area affected by irrigation, 
drainage, and flood control.

In addition to the current navigation improvements in the lowermost 
reaches of the river, highest preference for work on the main stream 
should be given to the system studies of the basin, to the three related pow
er market studies, and to the prospects of markets for Lower Mekong agri
cultural products. These should help the Committee judge the location and 
scale of the main-stem project deserving early consideration for construc
tion planning. Then, the exploration of practicable international arrange
ments for financing, constructing, and operating such a project might well 
begin.

Several factors combine to favor the smaller tributary projects over 
larger projects along the main river for early action. The smaller projects 
are initiated more readily, and they lend themselves to experimentation with 
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as yet untried methods of fostering economic development in the basin. In 
any event, large-scale agricultural expansion in the alluvial soils of the 
Korat Plateau and the Delta must await the assurance of river regulation 
by major works upstream. If the feasibility of the main-stem project or 
projects selected for highest priority is to be clearly established, the re
sults of the system analysis and of the power and agricultural markets 
analysis should be in hand.

The Lower Mekong now is in a unique position among rivers of the 
world. It is the one major international stream in which the riparian coun
tries have joined together with United Nations assistance to prepare and 
carry out a development program without prior large-scale construction 
and without conflict over water rights. Its human needs are great and grow
ing. Its opportunities to satisfy many of those needs in the course of man
aging the river waters are magnificent. Technical studies are sufficiently 
advanced so that some of the broad limits and outlines of a river develop
ment program are taking shape. Whether or not the specific projects will 
assure that optimum returns may be obtained from investment of funds and 
personnel will depend in large measure upon the skill that is shown in de
signing and carrying out projects so as to achieve desired impacts on agri
culture and industry, and in choosing and timing projects in relation to other 
components of the basin system and of national development plans. Limita
tions on available personnel and capital make it essential to choose, design, 
and schedule new work in as refined a fashion as practicable.

Unlike countries with much larger income per capita the Lower 
Mekong countries cannot afford to build power and navigation projects yield
ing very low returns or to carry out irrigation which has full effects upon 
agriculture only two or three decades later. They must husband available 
social resources so as to squeeze the maximum net returns from their in
vestment at the right time and at the right place. The data-collection and 
investigations recommended above are basic to arriving at a point where ef
fective designs and schedules may be prepared with an eye both to the basin 
as a whole and to national plans. Once this point is reached, revisions and 
extensions will ge on for decades as a new basin takes shape.
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SCHEDULE OF RECOMMENDED ACTION

Duration 
(Months)

Approximate Cost
In foreign

Total exchange
(Thousands of U.S. Dollars)

1. Strengthening the Committee 
staff and expanding responsi
bilities of the Committee . . 60 250 250

2. Expanded Committee services 
in analysis and training of tech
nical staff and administrators 60 500 470

3. Joint efforts with intergovern
mental agencies ................ - - -

4. Cooperative examination of 
feasibility methods .... 6 100 100

5. Studies of scale and scope of 
the ultimate Mekong System . 12 225 205

6. Exploration of practical admin
istrative arrangement for inter
national construction and opera
tion ....................................... 12 50 45

7. Synthesis of available data on 
resources, resource use, and 
social characteristics affecting 
land development................ 24 180 150

8. Basic inventory by aerial photo 
interpretation (2 steps). .

2,500- 2,200-
36 6,500 5,200

9. Assessment of measures for 
improvement...................... 12 135 115

10. Comprehensive analysis of 
power market potential:
a. Domestic markets for resi

dential, commercial, and 
normal industrial loads . 24 120-160 120-160

b. Transport-oriented electro
process industries produc
ing for area and intra-re
gional market .... 12 150-450 120-400

105



SCHEDULE OF RECOMMENDED ACTION 
(Continued)

Duration 
(Months)

Approximate Cost
In foreign

Total exchange
(Thousands of U.S. Dollars)

c. Power-oriented electro
process industries produc
ing for inter-regional or 
world market................ 12-24 80 80

11. Flood forecasting and damage 
reduction............................... 12 50 45

12. Speeding up agricultural serv
ices and training of extension 
services staff.................... 60 1,000 900

13. Comprehensive rural demon
stration project.................... 60 2,500 ?

14. Experimental forest plantings 
for paper and pulp industries . 60 350 50-100
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