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1. Executive Summary
 

PROBLEM AND OVERVIEW: The Lam Nam Oon area, like most of 
Northeastern Thailand, suffered from severe poverty due to a low 
level of agricultural productivity. Poor soils, frequently 
inadequate rainfall and periodic floods limited cropping to
 
subsistence levels, with virtually no possibility of cultivation
 
during the dry season. The extreme poverty in the area led to
 
the emergence of a serious insurgent movement in the area. In
 
1968 the Royal Thai Government (RTG), with financial and
 
technical assistance from USAID, undertook construction of a
 
large irrigation system covering approximately 30,000 hectars.
 
The 3.5 kilometer earth dam for this system was completed in
 
1973.
 

U.S. ASSISTANCE: The RTG requested additional assistance in 1974
 
to complete the down stream portion of the irrigation system. As
 
initially designed, the Lam Nam Oon Integrated Rural Development
 
Project (AID Project No. 493-0272) was intended to make possible
 
substantial dry season cultivation by completing the main and
 
lateral canal systems, constructing the on-farm distribution and
 
drainage network and improving the operations and maintenance of
 
the irrigation system at both the above-farm and on-farm levels
 
to promote overall rural development through an integrated
 
approach, involving community development, agricultural research
 
and extension, adult education and public health services. USAID
 
financial support (Loan No. 493-T-020) amounted to US$3.5 million
 
at the termination of the project. Technical assistance was
 
provided to the Royal Irrigation Department (RID) by a team of
 
expatriate consultants consisting of a rural development
 
specialist, an irrigation engineer and an agricultural
 
economist/marketing specialist. From time to time these
 
personnel were supplemented by short-term consultants in various
 
fields
 

PURPOSE OF EVALUATION: This is the final project evaluation. It
 
is intended to determine the extent to which the goals of the
 
project were met and includes an analysis of the approaches used
 
during the pro.jc.it as well as recommendations for improving the
 
performance of the irrigation system and agricultural
 
development, particularly as this concerns private sector
 
participation in the on-going agricultural marketing program at
 
Lam Nam Oon. The evaluation team reviewed project documents,
 
conducted extensive interviews with officials in Bangkok and at
 
the project site, interviewed residents of the project area
 
(particularly the heads and selected members of water user
 
groups, who are responsible for on-farm water management),
 
attended scheduled weekly meetings of irrigation system zone-men
 
and Special Assignment Teams (SAT) and held in-depth discussions
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with representatives of the private sector who are undertaking
 
crop production, marketing or processing activities related to
 
the Lam Nam Oon Project.
 

FINDINGS:
 

1. The irrigation system is capable of providing water to
 
approximately 167,000 rai of land in the wet season and 67,000
 
rai in the dry season. Cropping intensity during the wet season
 
is 100% with farmers planting mostly high yielding strains of
 
glutinous rice and a relatively small amount of non-glutinous
 
rice. The area cultivated during the dry season is relatively
 
small at the present time. However, this area has been as high
 
as 26,000 rai (1980/81) and as low as 3,000 rai (1984/85).
 
Causes of the fluctuation appear to be the lack of experience of
 
Lam Nam Oon farmers with dry season cultivation and the absence
 
or instability of markets for dry season crops.
 

2. In January 1982 the project objectives were revised to focus
 
on water delivery and on intensifying irrigated agricultural
 
production. These objectives, specified in Project
 
Implementation Letter No. 14 (January 27, 1982) consisted of:
 

- 314 kms. of main and secondary irrigation channels, 178
 

kms. of drainage channels
 

- development of a long-range plan for land development
 

- completion of 90,500 rai of on-farm land development
 

- testing of alternative on-farm irrigation models
 
(including the RID and Lam Nam Oon models)
 

- operation and maintenance of irrigation system according
 
to plan developed by RID project staff and USAID consultant
 

- revised agricultural research program emphasizing cropping
 
patterns and integrated farming systems with at least 100 2-rai
 
test plots in operation
 

- trained RTG personnel providing technical assistance and
 
information to farmers regarding on-farm water management and
 
irrigated crop practices
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- 18 families in the Nam Oon Self-Help Land Settlement
 
trained in silk production practices
 

- increased fish production for food and income purposes
 
realized from fish cultivation and villager training programs
 

The End of Project Status (EOPS) specified in Project
 
Implementation Letter No. 14 has been substantially achieved.
 
Although, in the case of the 100 2-rai test plots only the
 
physical facilities were completed. In only a few instances were
 
these plots cultivated.
 

3. Operations and maintenance of the above-farm irrigation
 
system has improved and become more systematic. The physical
 
facilities are in generally satisfactory condition and are able
 
to supply irrigation water at designed quantities. There is a
 
persistent shortage of maintenance funds due to national
 
budgetary constraints which may be cause for concern in the
 
future. A computerized water management system has been
 
developed and is being tested. Full-scale tests will begin in
 
June 1986. This system promises to improve the efficiency of the
 
irrigation system, particularly as the area under dry season
 
cultivation expands and requires the rotation of water supplies
 
on a scheduled basis.
 

4. A core group of agencies - RI), the Community Development
 
Department, the Office of Land Consolidation, the Department of
 
Fisheries and the Department of Agriculture - continue to
 
cooperate closely in operations and planning at Lam Nam Oon.
 
Other agencies such as the Department of Non-Formal Education and
 
the Department of Agricultural Extension appear prepared to
 
continue their cooperation but are constrained by limited budgets
 
for activities outside of their nationally mandated programs.
 

5. A number of agro-business firms have undertaken commercial or
 
pre-commercial activities in the Lam Nam Oon area to produce
 
crops for industrial processing and the production of seed for
 
domestic use and export. This is partly the result of marketing
 
activities carried on by the Lam Nam Oon Project staff and partly
 
the result of the natural suitability of Lam Nam Oon for agro­
industrial activities. Other firms have expressed interest in
 
crop production or processing activities at Lam Nam Oon, but this
 
will depend on the degree of support they can expect from the
 
government in initiating these activities, many of which may be
 
uneconomic in their initial stages.
 

6. As a result of this project, RID has come to realize that it
 

can no longer focus solely on the infrastructure aspects of its
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irrigation projects, but must also take the initiative in
 
inducing the cooperation of other agencies needed to insure that
 
the infrastructure is used productively. To this end, RID is in
 
the process of establishing an internal unit to promote such
 
cooperation and to manage four mode] irrigation projects to
 
demonstrate the necessity of integrated or policy coordinated
 
approaches to agricultural development.
 

PROJECT DESIGN AND POLICY IMPLICATIONS: Earlier evaluations of
 
the Lam Nam Oon Project tended to be negative, focusing on the
 
failure to meet expected agricultural production targets, the
 
physical deterioration of the irrigation system or the lack of
 
effective cooperation among participating government agencies.
 
The achievements made over the past five years suggests that
 
previous evaluations may have been premature in reaching their
 
conclusions. The introduction of new technology, such as
 
irrigation, new crops and cropping practices, and the developments
 
of linkages to the private sector for marketing and processing of
 
commodities into an area of largely subsistence farming seems to
 
take much longer than had been expected by the original]
 
proponents of the Lam Nam Oon Project. Experience with large
 
irrigation projects elsewhere in the world, including the United
 
States, indicates that few projects achieve their objectives or
 
function at an optimal level until they have been in operation
 
for ten to twenty years.
 

This suggests that the proponents of a project (particularly a
 
large and complicated project such as LNO) should adopt a
 
strategic orientation to its implementation. That is, the phases
 
of the project should be anticipated and the types of activities
 
appropriate for each phase should be noted. Moreover, the time
 
required for the completion of each phase or the conditions which
 
mark the change from one phase to a subsequent phase should be
 
indicated. This would permit project implementors to determine
 
more effectively what has been accomplished and what remains to
 

4
be done to achieve project objectives. The LNO project did not n(v
 
begin with a strategic orientation, but over the course of the
 

project one gradually evolved and has been accepted by the RID.
 
The evaluation team concludes that had a strategic orientation 
existed from the outset, particularly with the inclusion of a 
recognition of the need for private sector involvement in dry H 
season crop production and marketing and a program for generating
 
this involvement, the economic returns of the project would have
 
been substantially greater. Nevertheless, a good foundation for
 
further progress has been established.
 

Technical assistance to large scale infrastructure projects
 
should be predicated, at least in part, on whether the host
 
government has adopted a strategic orientation to the use of the
 
infrastructure and is prepared to provide the long-term
 
management support needed to implement the strategy.
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RECOMMENDATIONS:
 

1. Irrigation systems, particularly large systems such as Lam 
Nam Oon, should constitute a distinct category of area for the .X 
purposes of annual budgetary planning. These systems should be 
classified in a way similar to the "poverty" areas under the 
Fifth Five-Year Plan or to the "backward and progressive" areas 
to be used under the forthcoming Sixth Plan. That is, their 
character as irrigation systems, with needs somewhat different 
from the areas which surround them, should be taken into account 
by agencies when preparing their annual budget proposals. 
Guidelines issued by the National Economic and Social Development 
Board, in consultation with RID and other agencies, would help 
provincial development committees to review the budget requests 
of provincial offices prior to forwarding them to their parent 
agencies. Such a system would encourage coordination by 
iequiring agencies to adopt a common frame of reference in
 
defining their goals.
 

2. Water user groups are essential for performing operations and
 
maintenance tasks on the on-farm water distribution network and
 
to the management of water for dry season cultivation.
 
Experience at Lam Nam Oon has shown that the water user groups
 
function effectively at the present time, but they are far from
 
using the irrigation system to its full potential. As they
 
increase their use of the system and intensify their cultivation,
 
their water management burden and their need for more
 
sophisticated cropping techniques will grow. Therefore, there is
 
a need for a long term program of technical support and training
 
for water user groups. More importantly, there is a need to
 
develop a system to support second generation irrigators (the
 
children of the present farmers) both in terms of the technical
 
aspects of irrigation and irrigated agriculture, but also in
 
terms of developing a more commercial orientation toward
 
agriculture. The Ban Fang Daeng Integrated Rural Development
 
Training Center (under the Community Development Department) has
 
been responsible for the basic and supplementary training of
 
water user group members, and has a modest program for the
 
training of women and youth in various aspects of irrigated
 
agriculture. L,,is activity should continue, but additional
 
programs should be incorporated in the curriculum of local
 
elementary schools, vocational schools and the provincial Office
 
of Non-Formal Education.
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3. The only opportunity for a significant expansion of dry
 
season agriculture at Lam Nam Oon is by developing commercial
 
outlets for crops. This means developing permanent linkages with
 
individual middlemen and private sector agro-business firms
 
engaged in processing or marketing activities. The marketing
 
review indicated important local area marketing opportunities for
 
a variety of crops, as well as numerous opportunities for
 
production for export. The RTG should adopt measures to
 
encourage investment by such business at Lam Nam Oon and the
 
introduction by such investors of new agricultural technologies
 
needed for the production of significant volumes of high quality
 
commodities.
 

4. The introduction of a computer-based water management system
 
at Lam Nam Oon is a major innovation in irrigation systems in
 
Thailand. Support should be given to the development and
 
improvement of this system, particularly since successful dry
 
season agriculture at Lam Nam Oon will require the management of
 
multiple crops, with complex water distribution schedules. If
 
adequate water management is not assured, private sector
 
investors will be deterred from undertaking activities at-Lam Nam
 
Oon.
 

5. Export promotion and the decentralization of industrial
 
production are basic policies of the RTG. Therefore, the
 
possibility of offering privileges to firms which invest in
 
irrigation projects, such as Lam Nam Oon, should be explored with
 
the Board of Investment.
 

COMPOSITION OF THE EVALUATION TEAM:
 

The evaluation team consisted of Dr. Warin Wonghanchao, Director
 
of the Chulalongkorn University Social Science Research Institute
 
(CUSSRI); Dr. Amara Pongsapich, Deputy Director of CUSSRI; Dr.
 
Prakob Wirojanagud, Assistant Professor of Engineering, Khonkaen
 
University; Mr. Anthony Zola, Agro-Economic Advisor, Thailand
 
Development Resparch Institute; and Dr. Thomas Morgan,
 
Organization and Planning Systems Analyst, PADECO (Thailand),
 
Ltd., who served as team leader.
 

6
 



2.0 Analysis of Findings and Recommendations
 

2.1 Introduction. The evaluation team reviewed documentation
 

on the Lam Nam Oon (LNO) project both at the Bangkok offices of
 

USAID and at the project site. A bibliography of this
 

documentation is attached to this report. Of particular help to
 

the team were the various operations research, agronomic and
 

economic reports prepared by the project consultants, as well as
 

the various monitoring and evaluation reports prepared by the
 

Office of Agricultural Economics, Ministry of Agriculture and
 

Cooperatives, and special studies commissioned by USAID on
 

maintenance activities at LNO.
 

The objectives of the LNO project have evolved over the
 

years since the project was conceived in 1964. In particular,
 

the objectives underlaying USAID support of the project became
 

more clearly focused during the course of the project. This
 

report focuses on the evaluation of the LNO project in light of
 

these refined objectives as reflected in the Terms of Reference.
 

2.2 At the outset of the project in 1978/79 the main
 

irrigation system had been completed and work on the on-farm
 

water distributic system was just beginning. In the absence of
 

any dry season demand for water and only supplemental irrigation
 

in the wet season, the operations burden on project staff was 

minimal. Due to the previous emphasis on construction of the 

main and lateral canal systems and the commencement of the 

construction of the on-farm system, maintenance was not given the
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attention it warranted. Serious siltation was taking place in
 

the canals together with substantial deterioration of the canals
 

due to neglect and misuse on the part of farmers.
 

2.2.1 A report on LNO maintenance in 1982 noted a
 

substantial number of serious problems involving both the
 

condition of the system and maintenance procedures. Particular
 

attention was given to the poor performance of water user groups
 

and the report called for a ten-year program of technical
 

assistance to improve their agricultural and on-farm water
 

management practices.
 

In the ensuing three years there appears to have been
 

major improvement in the maintenance picture. There continue to
 

be obviojs cases of deterioration in the linings of the main
 

canals and laterals. Weeds and sediment are also common. In
 

some cases the condition of on-farm distribution systems appears
 

deteriorated. Nevertheless, both the above-farm and on-farm
 

systems remain able to convey water in the amounts needed.
 

Almost all of the required water user groups have been formed
 

and, in the vast mcjority of cases, participate in the
 

distribution of water and in carrying out maintenance on farm
 

ditches. There -ire a few instances where water user groups
 

imposed fines or other sanctions on members who failed to assist
 

in the maintenance of ditches.
 

While water user groups are important to the
 

functioning of the irrigation system, the time and labor burden
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they must bear as a group is not at all onerous. Most groups
 

interviewed reported between two to four days of maintenance work
 

per year to clean and repair on-farm ditches. The organizational
 

requirements for this maintenance are minimal, consisting of a
 

brief meeting of group members to determine a convenient time to
 

carry out the work. Maintenance is usually done twice each year,
 

shortly before the onset of the rainy season and before dry
 

season crops are planted.
 

2.2.2 The dry season cropping intensity at the
 

present time is quite low and the amount of water available is
 

far greater than demand. As a result, farmers may not be
 

learning to be efficient in their use of water. There does
 

appear to be a tendency for LNO farmers to use excessive amounts
 

of water, and numerous cases were found where farmers had flooded
 

their fields, but planted no crops. The reason for this was that
 

they felt better knowing they had water. Excessive water use in
 

the dry season, whether for crops or psychological satisfaction,
 

will increase the salinity of the soil, which is already a
 

serious problem at LNO. In the absence of widespread cropping,
 

there may be no way for LNO farmers to learn the behavioral
 

patterns required for efficient on-farm water distribution.
 

There are alread instances where some farmers at the heads of
 

ditches have diverted excessive water into their fields. It was
 

alledged by officials that this was sometimes due to the farmers'
 

anxiety over water supply and sometimes due to selfishness and
 

their ability to take better advantage of the on-farm network.
 

While the water user groups appear to function well for the
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purpose of routine maintenance and even on rare occasions impose
 

sanctions on members, there is no clear evidence that they have
 

developed the degree of solidarity needed for effective water
 

management.
 

2.2.3 The maintenance procedures of the LNO O&M
 

staff have improved markedly'over the period of the project.
 

Urgent problems are dealt with promptly and assistance is
 

provided to water user groups in performing maintenance work. On
 

occasion, cement has been provided to groups to repair ditch
 

linings and project staff have been sent to assist on difficult
 

work. The managers of LNO also try to minimize the impact on
 

farmers who are cultivating during the scheduled annual
 

maintenance on the canal network. Normally such maintenance
 

requires the canal to be shut down for about a month each year.
 

Where possible LNO managers continue to provide water to these
 

farmers when maintenance is not being carried out, such as in the
 

evenings or on weekends.
 

Official maintenance budgets continue to be inadequate
 

for proper maintenance. The Deputy Director General for
 

Maintenance at RID estimates that funds for maintenance at LNO
 

are far below ortimum levels. Standard maintenance costing
 

methods call for the LNO project to receive 25 baht per rai for
 

administrative costs and 100 baht for physical maintenance, while
 

actual allocations are 7 baht and 30 baht per rai respectively.
 

The RID does not anticipate any improvement in the funds it will
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have available for maintenance, but feels that improvements in
 

maintenance can be achieved by better management and increased
 

expertise on the part of maintenance personnel.
 

2.2.4 In order to focus attention on overall
 

project management, including maintenance, the RID is initiating
 

a program for developing four model irrigation systems - one in
 

each region of the country. The department has selected LNO for
 

the Northeast, the Mae Faek project in the North, while the
 

projects for the Central and Southern regions are still under
 

consideration. The RID will attempt to give these projects
 

special support in terms of manpower and funds for maintenance.
 

It has also initiated discussions with the Ministry of
 

Agriculture and Cooperatives (MOAC) aimed at continuing the
 

integrated approach used during the period of USAID support.
 

Under this proposal each MOAC department will be asked to
 

allocate a portion of its annual budget for LNO. It is assumed
 

that this will also apply to the three other model projects.
 

Under this program the private sector also will be encouraged to
 

invest at LNO and the other projects
 

Traditionally, RID has been responsible for providing
 

and maintaining infrastructure and was not expected or thought
 

itself required to undertake ancillary activities needed to
 

ensure that the potential benefits of these projects were
 

realized. In the past, efforts to effect the coordination of
 

services to irrigation projects involved a hierarchy of
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2.3 

committees and working groups at the national, changwat and
 

project levels. While this structure, particularly the project
 

level working group, functioned moderately well during the period
 

of USAID support, it ceased to exist once the external support
 

was removed. This has been the case in virtually every case of
 

externally induced integration attempted in Thailand.
 

Consequently, RID has decided to establish a special unit to
 

assist in coordinating the inputs needed for project success.
 

This unit, which will be a non-gazetted office at first to avoid
 

the need for Civil Service Commission approval, may later be
 

formally established as a division or the equivalent. This unit
 

will be responsible for the four model projects noted above, and
 

will try to preserve and extend the pattern of integrated rural
 

development employed at LNO.
 

Benefits Derived from USAID Activities in Lam Nam Oon.
 

USAID provided support to the Lam Nam Oon Project
 

between 1978 and 1985. The project was revised in 1982 to narrow
 

the objectives of the project in order to focus on expanding
 

water delivery and use and on intensifying irrigated agricultural
 

production. In conjunction with this revision, it was agreed
 

that twelve conditions would be met by the conclusion of the
 

project. These conditions and the degree to which they have been
 

met are as follows:
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2.3.1 314 kms. of main and secondary irrigation
 
channels and 178 kms. of drainage channels will have been
 
completed.
 

This objective has been met. The above-farm irrigation
 

system has been completed and responsibility for most aspects of
 

the system have been transferred to the Operations and
 

Maintenance Division.
 

2.3.2 Long-range plan for land development will
 
have been completed.
 

The consultant team instituted an rperations research
 

program to improve the quality of water management and to assess
 

the effects of irrigation on the land in the area. The
 

information derived from this ongoing operations research will
 

permit the RID personnel at Lam Nam Oon to anticipate and plan
 

corrective measures for problems arising from increased
 

irrigation. Among the problems most likely to be encountered is
 

excessively high levels of salinity due to poor on-farm
 

irrigation practices.
 

2.3.3 90,500 rai of on-farm (irrigation and
 

drainage ditches and related structures) land development will
 

have been completed.
 

All on-farm land development has been completed with
 

the exception of approximately 1,000 rai which will be completed
 

during the 1986 dry season. This small portion was to have been
 

completed in FY 1985, but was delayed due to weather problems.
 

this work have already been signed. See Figure
Contracts for 


2.3.3.
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Figure 2.3.3 
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2.3.4 Alternative on-farm irrigation models
 
(including the RID and Lam Nam Oon models) will have been tested.
 

Three patterns of on-farm water distribution were
 

undertaken at Lam Nam Oon. The first is an intensive model
 

derived from the pattern used by RID in the Central Region. This
 

involved major land leveling, rectangularization of farm plots
 

and long distribution ditches. The second is the ditch and dike
 

model used by RID in areas outside of the Central Region. It
 

does not involve land leveling and leaves farm plots relatively
 

undisturbed. The third, the Lam Nam Oon model, is a modification
 

of the ditch and dike pattern. It differs from this principally
 

in the length of its on-farm ditches. The Lam Nam Oon model uses
 

much shorter ditches, and as a result requires a larger number of
 

irrigation units (called "chaeks") for a given area. In terms of
 

construction costs, the intensive model is the most expensive,
 

averaging over 4,000 baht per rai.
 

2.3.5 The irrigation system will be operating and
 
maintained according to plan developed by RID project staff and
 
USAID consultant.
 

Beginning in 1983, the consultant team undertook a
 

program of operations research to improve the management of the
 

above-farm irrig& ion system. Since regular management had been
 

lacking prior to that time, it was decided to proceed gradually
 

in extending RID control over the system. Operations research,
 

therefore, focused on the Right Main Canal (RMC) which was the
 

longest of the two main canals and which served the greatest
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area. The first priority was to attempt to control the rather
 

large fluctuations in the water level of the RMC. Operations
 

Research Report No. 12 details the results of this attempt. The
 

lessons learned during the initial period of operations research
 

continued to be applied after the consultant team was withdrawn
 

in 1985. Data supplied by the O&M Office at LNO shows a
 

significant improvement in the ability to control water levels in
 

the main canals. Prior to 1982 water level fluctuations of a
 

meter above and below the full water mark on the RMC were a
 

common occurrence. The LNO Master Plan (1983-1993) called for a
 

gradual reduction in the extent of this fluctuation from one
 

meter to fifty centimeters by 1985. The current fluctuation is
 

actually only about thirty centimeters - an impressive
 

achievement, and quite satisfactory given the modest degree of
 

dry season cropping at the present time. Nevertheless, as can be
 

seen from the figures in Attachment 2, there continues to be
 

considerable fluctuation in the water level along the RMC.
 

Four O&M staff have been trained in the use of the
 

water management computer program developed by the consultants.
 

This training 'has been an essential preparation for further
 

improvements in water management. The Deputy Chief of O&M at LNO
 

has just returned from a one year water management course at Utah
 

State University where he developed a computer program for water
 

management for both the RMC and the shorter LMC. The initial
 

implementation of this second phase of the water management
 

system should commence in June 1986 and undergo tests for at
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least one rainy season and one dry season. If these tests are
 

satisfactory, the computerized water management program will be
 

extended to the lateral and sub-lateral canals. The O&M staff
 

anticipates that they will have an operational computerized water
 

management system by 1990/91 and expect that they will be able
 

to develop an operational model down to the farm level by
 

1993/94. Such a system would be superfluous at the present time,
 

but will become essential as dry season cropping expands.
 

However, unless the above-farm system can be effectively
 

controlled, there will be no possibility of predictable control
 

of the on-farm network.
 

2.3.6 A revised agricultural research program
 
emphasizing cropping patterns and integrated farming systems with
 
at least 100 two rai test plots.
 

The Rice Experiment Station in Sakon Nakorn has focused
 

on wet season crops, particularly rice, and has a program to
 

persuade farmers to lessen their production of glutinous rice and
 

to replace this with regular strains of rice for the cash market.
 

The Field Crop Experiment Station was active in the Lam Nam Oon
 

area up to the end of FY 1985, but since the termination of USAID
 

support has had no programs specifically oriented to the project.
 

Other project related expenditures may be included in other
 

budget items, such as research on field crops, vegetable plots
 

and farming research.
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Table 2.3.6 (a)
 

Sakon Nakorn Field Crops Experiment Station
 
Budget Allocations for Lam Nam Oon
 

Baht
 

1982 209,000 
1983 257,580 
1984 ? 
1985 68,000 

The Field Crop Experiment Station is focusing its
 

research on groundnuts, soy beans, black matpe, various green
 

beans, corn and cassava. The emphasis is on crops which are
 

suitable for the Sakon Nakorn area, but there appears to be no
 

research which is directed specifically toward the needs of
 

agribusiness. At the present time the station is not conducting
 

any field demonstrations, but is focusing on seed multiplication.
 

This situation may be due to the absence of many of the
 

professional staff who are attending training programs in
 

Thailand and overseas.
 

a. The DOA representative at the project has also
 

carried out a series of field trials during the period of AID
 

support, and is continuing trials on cropping patterns and
 

fertilizer requirements for various crops. Due to the interest
 

of a number of at,ibusiness companies in the LNO project area,
 

this DOA representative is also preparing a series of trials of
 

crops and cropping practices which might be of assistance to
 

other firms which are exploring investment opportunities in the
 

LNO area. While these trials are valuable, they appear
 

inadequate to the needs of the LNO area. The market for various
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crops now grown at LNO is either limited or inadequately
 

explored. Therefore, there is a need to develop a fairly large
 

variety of dry season crops suitable for the area to minimize the
 

potential for market saturation, and also to permit farmers a
 

degree of flexibility in varying crops to take advantage of
 

changing market conditions.
 

b. According the the revised plan for LNO contained in
 

Project Implementation Letter No. 14, one hundred two-rai test
 

plots of mixed farming systems were to have been completed by the
 

end of the project. This target has been achieved as shown in
 

the following table.
 

Table 2.3.6 (b)
 

Establishment of Mixed Farming System Test Plots
 
1982-85
 

Year Number Constructed
 

1982 11
 
1983 26
 
1984 17
 
1985 46
 

The capacity of mixed farming systems to supply the
 

basic subsistence 
needs of a family has been demonstrated in
 

areas outside of LNO. These systems also have the capacity to
 

generate cash income, if they are used to 
 cultivate various
 

vegetable and fruit crops. Observations in the field and
 

subsequent discussions with LNO officials indicated 
that these
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plots are not being used to anywhere near their potential, and
 

most are not being used at all. While all of the test plots
 

observed contained ample water in their ditches, none were used
 

to grow more than a few banana plants or some household
 

vegetables, and most were covered only in weeds. LNO officials
 

noted that while crops were not grown in most cases, many of
 

these mixed farm plots were used to raise fish for home
 

consumption, and that this was a major motivation of the farmers
 

who accepted to participate in this program.
 

The team was not able to determine clearly the causes
 

for the poor utilization of these mixed farming plots by means of
 

a systematic survey. However, several factors seem to have been
 

influential. First, nearly half of these plots were recently
 

constructed. Participating farmers might not have been able to
 

prepare their plots.for cultivation while also occupied with the
 

wet season rice crop. It was also reported that farmers often do
 

not see the purpose in planting a variety of crops on the same
 

land. They would prefer to grow a single crop. Another factor
 

mentioned was fear of theft. Since these plots generally are
 

located at some distance from the village, the owners felt that
 

they could not protect their crops and fish from being stollen.
 

Moreover, the sites for the mixed farm plots were chosen on the
 

basis of their suitability for this type o2 farming, rather than
 

because of demonstrated interest on the part of farmers. Since
 

the plots were essentially free, farmers many not have given
 

sufficient thought to the practical aspects of mixed farming
 

technology.
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Some LNO officials feel that use of these 
mixed farm
 

plots will increase as farmers become aware
more of their
 

potential. To this end, the DOA representative at LNO has
 

planned tests of suitable crops, such as lychees, cashews and
 

asperagus. Although the introduction of these mixed farming
 

plots at LNO may be an example of a technology introduced before
 

its time, it appears that insufficient attention has been given
 

to this experiment.
 

2.3.7 Trained RTG personnel will be providing

technical assistance and information to farmers regarding on-farm
 
water management and irrigated crop practices.
 

Personnel assigned to the Lam Nam Oon project 
are
 

providing regular 
 assistance and information to farmers
 

concerning irrigated agriculture and water use. DOAE personnel
 

assigned to the LNO area were reported to be more active than
 

DOAE personnel elsewhere in the province because the 
potential
 

for dry season cropping was greater. 
The eight additional DOAE
 

extension workers hired with USAID support have 
been retained.
 

DOAE staff are concentrating on promoting the major dry 
season
 

crops grown at LNO, particularly groundnuts, corn and vegetables.
 

All the leaders of water user groups and many members
 

have completed the basic course in irrigated agriculture and
 

water 
 use at the Ban Fang Daeng Center in Phang Khone District.
 

The center 
also provides training to womens' and youth groups
 

with a focus on irrigated agriculture. In addition, each of the
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zonemen is in daily contact with farmers and advise them on
 

proper water use for the crops they are raising. The zonemen
 

also report weekly to the O&M Chief on the crop and water use
 

situation in their zones. At these meetings they also indicate
 

the water requirements for their zones for the forthcoming week.
 

While zonemen receive periodic training at the Lam Nam Oon
 

Project Training Center, these weekly meetings are also very
 

important because they permit the zonemen to discuss on a regular
 

basis practical issues and receive immediate feedback from senior
 

O&M personnel. The project field office also employs its own
 

extension workers. These workers, called the Special Assignment
 

Team (SAT), are discussed below.
 

2.3.8 Eighteen resettlement area families were to
 
be trained in silk production practices.
 

There are eighteen resettlement area families
 

officially participating in the silk production program of the
 

settlement. However, only seventeen families are now producing
 

silk and of these only sixteen families produce on a regular
 

basis. Normally, six to seven cycles of silk worms can be raised
 

in the dry season. This was achieved in 1984, but in 1985 only
 

one cycle was raised because of shortage of mulberry leaves.
 

Production of mulberry leaves by participating families is so
 

poor that the settlement office plans to centralize the growing
 

of mulberry on its own plots and to use silkworm raisers to tend
 

these plots. It is felt that this wil] help to increase the
 

volume of cocoon production. This land settlement office, unlike
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others in the Northeast, does not have a sprinkler system for its
 

mulberry plots, because it is not part of the regular Public
 

Welfare Department silk program.
 

In 1984 250 kilograms of cocoons were produced and were
 

sold to the Udorn Silkworm Rearing Promotion Station for 100 baht
 

per kilogram. The agricultural advisor at the settlement who
 

was responsible for the silk program said that silk production at
 

the settlement was quite low. Satisfactory production would be
 

about twenty-five kilograms per family per year. The number of
 

families raising silk worms has not grown in part because the
 

BAAC refuses to grant loans for silk raising in the settlement,
 

claiming that production is unacceptably low.
 

purposes 
2.3.9 
realized 

Increased fish production for food and income 
from fish cultivation and villager training 

programs. 

The Sakon Nakorn Fisheries Station has completed 200
 

one rai fishponds during the period of USAID support, and plans
 

to continue to carry on the program. Originally, the station was
 

able to maintain a construction rate of over 60 ponds per year
 

using its own bulldozer. This machine is now being repaired, but
 

due to its age officials feel that it will be capable of only 30
 

ponds per year after returning to service. In addition to these
 

ponds, 672 fishponds were produced with soil excavated during the
 

on-farm development. A large number of ponds of various sizes
 

have been dug by farmers using their own resources. The
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fisheries station did not have figures on the number of such
 

ponds, but discussions with villagers said privately developed
 

ponds were quite common.
 

Local residents have long fished in the canals of the
 

irrigation system, or have attached fish traps to CHO outlets.
 

This practice has caused damage to the canals in the past, but
 

appears to have been reduced over the past several years.
 

However, there are reports that non-residents continue to use the
 

canals for fishing and even bring in pickup trucks at night to
 

carry their catch away.
 

The fisheries station has released fingerlings into the
 

Lam Nam Oon reservoir annually since the beginning of the
 

project. A drop in the fish catch has been noted in the past
 

year, but officials believe that this is not due to a fall in the
 

fish population, but rather to incomplete data gathering by the
 

station. Previously there was only one fish landing on the
 

reservoir, so it was easy to collect figures on commercial
 

fishing. However, several more fish landings have been opened by
 

businessmen at other places on the reservoir which makes 

monitoring difficult. There is also significant price 

competition among the operators of the landings with the result 

that the originial landing has reduced its purchases from
 

fishermen.
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Three patterns of fishing are found in the reservoir.
 

The first is subsistence fishing by local residents. The amount
 

of subsistence fishing is not known, but is not felt to put
 

serious pressure on the fish population. The second type is
 

commercial fishing sponsored by businessmen who run the fish
 

landings. This fishing is not effectively monitored, so its
 

effect on the fish population is also not known. The third type
 

is poaching by organized groups of fishermen who use explosives,
 

have boats with powerful motors and who are armed with automatic
 

rifles. These persons were reported to be military and militia
 

personnel, but this allegation could not be confirmed. The
 

Department of Fisheries is not able to police the reservoir
 

effective]y, because it lacks sufficient manpower.
 

Officials of the Sakon Nakorn Fisheries Station noted
 

that they are not even able to supervise the Nong Han reservoir
 

which is adjacent to the changwat capital. Nevertheless, in the
 

LNO area the fisheries station continues to be active and has
 

increased its staff serving the area from three to four
 

officials.
 

Since the fisheries program at LNO was initially
 

intended to meet subsistence needs, the fisheries station did not
 

maintain records on production costs or volume in the project
 

area. However, OAE estimates (1983) that farmers were able to
 

produce 123 kilograms of fish per rai. While much of this is
 

consumed by the farmers households, fisheries officers assigned
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this production an equivalent value of 3,000 baht, assuming 
a
 

price of 25 baht per kilogram. This production level is too low
 

for commercial fish farming - the new emphasis of the Department
 

of Fisheries. Commercial fish farming will require agricultural
 

credit and so fisheries officials contacted the BAAC for
 

assistance. The BAAC wants to support only new pond
 

development - a policy which would exclude the many ponds
 

already developed by the fisheries station. Moreover, the BAAC
 

has adopted criteria that ponds must produce at least 900
 

kilograms of fish per rai in order to qualify for loans. This
 

production level has been reached by some ponds in Udorn, but the
 

director of the fisheries station felt that such a target 
 was
 

not realistic for the LNO area at the present time.
 

2.3.10 Effectiveness of Special Assignment Teams
 

In addition to the zonemen, the Lam Nam Oon Project has
 

fielded a Special Assignment Team (SAT) of twenty-nine temporary­

hire personnel to maintain close contact with farmers and provide
 

assistance concerning problems of water use and 
 cropping
 

practices identified by the senior project staff. The SAT are
 

for the most part upper vocational school graduates. They
 

receive extensive training by project staff both in the LNO area
 

and elsewhere, and regular reinforcement at monthly meetings.
 

While not considered experts, SAT members appear competent 
to
 

carry out the instructions of the senior staff. Talks with
 

leaders of nineteen water user groups suggest that aside from
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their contacts with personnel assigned the LNO project, including
 

the SAT, farmers receive no assistance concerning water use.
 

2.3.11 Review of the NESSI Audit Report and assess 
adequacy of O&M funding for LNO in light of the Audit Report 
recommendations. 

The 1984 Audit Report (p. 12) of the Northeast Small -


Scale Irrigation Project (NESSI) by the USAID Office of the
 

Inspector General pointed out that the widespread neglect of
 

maintenance has caused serious deterioration in most irrigation
 

systems, resulting in low efficiency rates (below 50%) and in the
 

need for premature rehabilitation. It cites a 1981 U.S. General
 

Accounting Office report which said that the LNO irrigation
 

system had deteriorated to such an extent that it could not meet
 

anticipated water delivery requirements. The 1984 Audit Report
 

was especially critical of the policy of allocating a fixed
 

percentage of annual construction costs to operations and
 

maintenance.
 

These observations and criticisms of irrigation system
 

maintenance at LNO were generally valid at the time, as was the
 

observation (p. 13) that donor agencies have contributed to the
 

problem of inadeq,-ite operations and maintenance by their policy
 

of requiring that recurring costs, including O&M, be borne by the
 

host government. The report suggests that ways may be found to
 

shift some of the O&M burden to the donor agencies, in this case
 

USAID. Such a shift might be necessary in the case of NESSI
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which has a demonstration role in the development of small-scale
 

irrigation systems in the Northeast. However, it would be even
 

more appropriate to consider ways to support the O&M effort at
 

LNO because this project has already shown that considerable
 

improvement can be made in O&M within the severe constraints of a
 

low budget and limited manpower. Modest external assistance to
 

O&M at LNO might help to determine a minimum acceptable level of
 

maintenance sufficient to insure a given level of agricultural
 

production potential.
 

The maintenance to be performed at LNO should not be
 

geared to a level that insures water supply for the full
 

agricultural production potential of the project area, but rather
 

should be determined on the level of maintenance needed to keep
 

the basic system intact, while guaranteeing an adequate water
 

supply to a modest increment above the anticipated cultivated
 

area expected for the next two to three dry seasons.
 

2.3.12 Review of the integrated approach of LNO.
 

The integrated approach employed at LNO needs to be
 

examined from several perspectives. The first is the rationale
 

that undelay the approach. The second is the manner in which the
 

integration was effected. Third, is the effects of integration
 

on the participating agencies and on furthering the objectives of
 

the project.
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The attempt to develop the Lam Nam Oon area began with
 

the rather straight-forward idea of using irrigation to increase
 

the level of agricultural productivity of the land and hence the
 

income and living standards of the people of the area. A package
 

of measures was needed to prepare farmers to adopt and use the
 

new technology. Therefore, in 1978 a new initiative was
 

introduced called the Lam Nam Oon Integrated Rural Development
 

Project. After two years of operation it was realized that
 

little progress had been made in improving water delivery or in
 

raising the intensity of agricultural production.
 

The project was redesigned to include only those
 

agencies and activities which made a functional contribution to
 

achieving these two goals. This change was formalized in Project
 

Implementation Letter No. 14, dated January 27, 1982, but was in
 

fact based cn developments which had already begun to be made by
 

the staff and consultants working in the project. One of the
 

most important features of the revised integrated approach was
 

the use of working group comprised of mid-level officials of the
 

participating agencies to coordinate technology transfer
 

activities. Working groups are most often formalistic and seldom
 

contribute anything to project management. The working group at
 

LNO was very different. The members met every month and took an
 

active interest in the course of the overall project, not merely
 

those areas where individual members had operational
 

responsibility.
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The agencies represented by working group members were
 

provided with supplementary funds from USAID. While individual
 

members showed personal interest in the project, it is clear that
 

in the absence of these extra funds, the various agencies would
 

likely not have made their personnel available to the project.
 

In fact, when USAID ceased its contribution in September 1985,
 

the working group also dissolved, with the exception of a core
 

group belonging to the Changwat Land Consolidation Office, the
 

DOA, CDD and RID. Nevertheless, the project field director has
 

continued to maintain communication among the agencies.
 

Moreover, the chiefs of the changwat offices of these agencies
 

have indicated a desire to continue to support the project within
 

the constraints imposed by their budgetary allocations and the
 

policies of their parent departments.
 

One of the most important effects of the working group
 

at LNO was to bring RID to a recognition that in developing
 

irrigation systems it must look beyond the mere construction of
 

the infrastructure to the issue of how to insure that the
 

infrastructure is used effectively and to a recognition that RID
 

must bear a major burden of responsibility for inducing the
 

cooperation of the agencies needed to make this possible.
 

There is no indication that this integrated approach
 

divided the time of project staff or diverted them from their
 

principal duties. However, the A.I.D Evaluation Working Paper
 

No. 46 (September 1.982, p. xi) by Robert Muscat observed that
 

"The integrated rural development activities were viewed by the
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Mission as diverting the time of Mission staff and of the
 

advisory team leader away from the irrigation problem."
 

The integrated approach used at LNO does not differ
 

fundamentally from that used in other projects in Thailand. In
 

itself, it did not result in or impair a balanced and efficient
 

implementation of the project. Most of the activities performed
 

by the various agencies involved could have been performed in
 

isolation from one another and without an integrating mechanism,
 

if the officials of these agencies were sufficiently sensitive to
 

the program requirements made necessary by the local environment.
 

However, to a major extent local officials are required to orient
 

their activities in terms of priorities determined by their
 

parent agencies. The integrated approach helped to mitigate this
 

orientation somewhat, but could not result in a permanent shift
 

in focus. The indudements to such a change (USAID support funds)
 

were relatively small and largely of local impact. There is no
 

evidence, except in the cases of CDD and RID, that there was any
 

modification in the orientation of the central administrations of
 

the participating agencies toward programatic support of
 

irrigated agriculture.
 

2.4 	 Factors which limit access to water in the LNO
 
irrigation system.
 

Within the design constraints of the system there
 

appears to be virtually unrestricted access to water in both the
 

rainy and dry seasons. Since the completion of the on-farm
 

ditches and related structures, RID is able to provide water to
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approximately 60,000 rai of land in the dry season. Of this area
 

only a few isolated chaeks have experienced persistent difficulty
 

in receiving water. The causes of this difficulty are not yet
 

clear, but several possibilities were mentioned by both affected
 

farmers and RID officials.
 

2.4.1 First, and most likely, is that the few water
 

user groups which received inadequate water were located near the
 

ends of rather long lateral or sub-lateral canals. Farmers
 

higher on the canals diverted enough water during the dry season
 

so that little was able to reach the tailenders. RID officials
 

noted that adequate water could have been provided by pumping
 

additional water into the laterals, but that based on projected
 

cropping in the lateral service areas concerned, the water
 

provided was sufficient. This problem seems limited to areas
 

outside the natural Lam Nam Qon watershed where water must be
 

transported over the watershed boundary by one of four pumping
 

stations. Due to the cost of electricity for operating the pumps
 

RID has adopted the policy that if less than 50% of the farmers
 

in a chaek decide to raise crops in the dry season (especially if
 

plots are widely scattered) they will not be provided with water.
 

However, if the planted area is clustered at the head of a chaek
 

less than 50% wil" be acceptable.
 

2.4.2 Second, it is possible that design or
 

construction errors may limit farmer access to water. This
 

problem was raised by one water user group on the lower reaches
 

of the RMC. The validity of this claim could not be confirmed,
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but the Deputy Chief of O&M said he would personally investigate
 

the claim.
 

2.4.3 Third, at the present time the area
 

cultivated in the dry season is quite small - under 10,000 rai.
 

At this level of cropping, there is sufficient water for all
 

those who wish to cultivate. In the future, if the area
 

cultivated in the dry season grew substantially, access to water
 

might be restricted by the need to share water equitably. This
 

likelihood puts a premium on perfecting the water management
 

system at the farm level.
 

2.5 	 Wet and Dry Season Agriculture at Lam Nam Oon
 
1980 through 1986
 

2.5.1 Wet season agriculture at LNO is almost
 

exclusively devoted to rice cultivation. Of a total irrigable
 

area of 185,800 rai, about 167,200 is planted in various strains
 

of glutinous and non-glutinous rice. Between 1978 and 1981
 

sizeable areas also were planted in rice during the dry season.
 

This practice is highly wasteful of irrigation water and with
 

increased wet season production is not necessary to meet
 

subsistence requirements.
 

Due to vigorous efforts by local officials, the
 

introduction of higher yielding varieties of rice and the
 

increasing experience of area farmers, dry season rice
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cultivation has been virtually eliminated [see Table 3 (b)
 

Attachment C].
 

Rice varieties planted in the wet season consisted of
 

various government promoted strains of both glutinous and non­

glutinous rice, as well as a small number of local varieties. A
 

sample of farmers surveyed by OAE found the following varieties
 

and percentages of area devoted to each. It is evident that
 

despite the readiness of farmers to accept government promoted
 

varieties of high-yield rice, they still have strong preference
 

for glutinous over non-glutinous rice.
 

Table 2.5.1
 

Rice Varieties and Area Planted
 
LNO - 1984/85 Wet Season
 

% of Area
 

Variety Planted
 

Glutinous
 

Ko Kho 6 68.16
 
Ko Kho 8 .78
 
Ko Kho 10 .05
 
Niew Mali 3.97
 
Other Govt. Promoted
 

Glutinous Varieties 13.24
 
Local Varieties 4.69
 

Non-Glutinous
 

Ko Kho 7 .06 
Ko Kho 23 .22 
Mali 8.04 
Other Govt. Promoted 

Non-Glutinous Varieties .06 
Local Varities .73 

100.00
 
Source: OAE
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Figure 2.5.2 (a)
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Figure 2.5.2 (b) 
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The OAE study also found that those farmers who
 

continued to plant local varieties tended to be those who farmed
 

areas where the on-farm water distribution network had not yet
 

been constructed. The report observed that those in areas which
 

had on-farm systems more readily accepted newer technologies.
 

This point ought to be investigated further. An alternative
 

explanation is that those farmers who grew local varieties 
were
 

merely playing it safe, because they knew the amount of
 

production they could get under existing conditions.
 

Figure 2.5.1 above shows average rice yields for LNO
 

for the 1984/85 wet season for intensive, extensive and as yet
 

undeveloped areas. It is interesting to note that yields in the
 

undeveloped areas were marginally higher than those in the
 

intensive areas. This was attributed to a higher level of
 

fertilizer application in the undeveloped areas. It also
 

suggests that farmers in these areas actually are not less
 

receptive to new technologies
 

2.5.2 Dry season cultivation remains far below the
 

potential made possible by the irrigation system. Figure 2.5.2
 

shows the variation in cultivated area over the period 1980/81
 

through 1985/86. The large drop in cultivated area in 1981/82
 

was due to the reduction in the amount of rice grown in the dry
 

season. Not counting dry season rice, groundnuts have been the
 

principal dry season crop for at least the past seven years, but,
 

as shown in Table 3 (b) of Attachment C, the area under
 

34
 



cultivation fluctuates considerably from year to year. This is
 

due in part to high prices in one year, followed by over­

production and low prices the following year. 
 These low prices
 

then depress production in the third year. It is also due in
 

part, as is noted in Section 6, to improperly handled government
 

intervention in the local groundnut market, 
which has tended to
 

raise prices artificially high during periods of low production,
 

with no provisions for sustaining prices during periods of 
 high
 

production.
 

Other dry season crops grown in the LNO area are
 

watermelons, pumpkins, sweetcorn, young-ear corn, tomatoes,
 

chillies and vegetables. 
 However, as Table (b) of Attachment C
 

shows, the area under cultivation and the production volume have
 

tended to be low. Crops for supply to agro-processors appear to
 

have a good potential at LNO, but while some agro-business firms
 

have investigated the area and some have 
begun production of
 

crops, volumes are low.
 

2.5.3 The LNO irrigation system has made a major
 

contribution to agriculture 
 in the area. Prior to the
 

introduction of irrigation, farmers frequently had major rice
 

crop failures due to droughts or floods. They are now virturally
 

assured of a successful wet season 
rice harvest with production
 

per rai at two to three times the pre-irrigation levels.
 

Without the irrigation system there would 
be no dry season
 

agriculture of any significance.
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2.5.4 The primary factors other than water
 

availability which limit agricultural production in the LNO area
 

are, in rough order of priority:
 

a. Wet Season
 

- inadequate fertilizer usage
 
- need for improved rice strains
 
- pests
 

b. Dry Season
 

- lack of markets or marketing channels
 
- poor prices
 
- soil salinity
 
- lack of technical knowledge of crops with
 
demonstrated market
 

- shortage of labor (family level)
 

OAE reports from 1980/81, consultant reports and
 

interviews with farmers in the LNO area consistently point to the
 

lack of markets or weak market linkages as one of the major
 

problems limiting dry season agricultural production. Poor
 

prices and hence a lack of sufficient inducement to plant is also
 

a problem. However, this is also in part related to the quality
 

of crops produced in the area. 
 In the case of groundnuts it is
 

clear that LNO farmers are producing fairly good quality crops,
 

but the variety (suitable for oil extraction) is not in high
 

demand 
and commands a lower price than other varieties. Other
 

agro-industrial crops such as tomatoes produced up to the present
 

time have been of generally poor quality, and much of the crop
 

has been unsuitable for processing. Current pre-production
 

tests now underway at LNO are devoting a great deal of effort to
 

quality control, but at present their production volume is low.
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Soil salinity is a problem endemic throughout the LNO
 

area, and while it is noted as a problem in interviews, it
 

evident that there is a large amount of land at LNO which is
 

suitable for dry season cropping but which is not used.
 

A shortage of labor is also frequently noted in reports
 

and interviews. However, this is a shortage at the family level.
 

The 1985 OAE evaluation of the LNO project noted that between
 

1980/81 and 1984/85 the average area cultivated per family
 

dropped from 4.85 rai to 2.55 rai due to inadequate labor in the
 

family. In part, this may be due to a shift from dry season rice
 

to field crops which are more labor intensive. Nevertheless,
 

there are many farm families at LNO which do not cultivate in the
 

dry season, so on a project wide basis it does not appear that a
 

shortage of labor is an obstacle to increased production.
 

2.6 	 Evaluation of the Microcomputer-Based Water Management
 
System
 

2.6.1 The microcomputer based water management
 

system used at Lam Nam Oon was initiated by the resident
 

irrigation engineer of the consulting firm. During the period
 

when the system was being developed, the engineer used his own
 

computer and did the basic programming for the system. A
 

counterpart was assigned to work with the engineer during this
 

period. Aside from the salary and incidental costs for this
 

official, there were no costs associated with his training. At
 

the completion of the term of service of the expatriate engineer,
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he sold the computer to the Project Field Director, who permitted
 

its continued use for developing the water management system.
 

Later, a second eight bit Epson computer and dot matrix printer
 

were purchased by the RID for use at LNO at a cost below 100,000
 

baht. Two computer technicians were assigned to the project,
 

while the original computer technician too a leave of absence to
 

pursue a degree at Kasetsart University. He is expected to
 

return to LNO in late 1986 on completion of his studies. In the
 

meantime, he visits the project regularly.
 

2.6.2 The Deputy Chief of O&M at LNO received a
 

scholarship in 1985 from Utah State University for a course of
 

study on water management. This official paid for his own round­

trip transportation to the United States. There was no cost to
 

RID, except having to forego the services of this official for
 

one year. While at Utah State he developed a computer based
 

water management model for the Lam Nam Oon project covering both
 

the LMC and RMC. As noted elsewhere in this report, this
 

revision of the first model will be implemented with assistance
 

from a team from the USAID supported Water Management Synthesis
 

Project. In conjunction with this assistance, a Hewlett-Packard
 

16-bit microcomputer will be provided to the LNO O&M section
 

under USAID support to the Nam Pong project in Khonkaen.
 

Thus, training costs for personnel to operate the
 

computer-based water management system have been virtually 
non­

existent up to the present time. While the new water management
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system has not yet been implemented, RID O&M personnel continue
 

to gain experience in water management through use of the
 

original system.
 

2.6.3 Determining the relative utility of the
 

computer based water management system to other non-computer
 

managed irrigation systems in the Northeast demands consideration
 

of several factors, including the size of the projects, their
 

terrain, the types of crops anticipated for each project and
 

whether the projects are intended to provide only supplementary
 

irrigation during the rainy season or also to provide water for
 

dry season cultivation. Small-scale projects and projects
 

intended only for supplementary irrigation are less complicated
 

and managers ought to be able to monitor conditions and water
 

requirements without the assistance of a computer.
 

The LNO irrigation system is quite complex and when
 

widespread dry season cultivation is achieved, managers will have
 

to make frequent decisions which affect only small parts of the
 

irrigation system. This will require them to be able to access
 

information on these areas quickly and to be able to evaluate the
 

impact of a decision for one area on other areas. For example,
 

it is expected that in the future a variety of crops with
 

different water requirements and different maturation periods
 

will be grown in the same genera. area. Keeping track of all of
 

this information by manual means would be cumbersome and prone to
 

error. Thus, while the computer based water management system is
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not essential now, when the intensity of dry season cultivation
 

is low, it will be quite valuable in the future.
 

2.6.4 Other uses of the LNO computer facilities.
 

In addition to water management, the computers are now being used
 

by officials of the Provincial Land Consolidation Office in their
 

land titling program. About twenty-five percent of the names and
 

pertinent information of those participating in the land
 

consolidation program have already been incorporated in the data
 

base. This will facilitate the granting of land titles, and
 

might be of use in future monitoring agricultural production.
 

The DOA representative at LNO is preparing to use the
 

computer to analyze the results of field trials being conducted
 

on dry season crops in the project area. Also, with the arrival
 

of the new Hewlett-Packard computer in June 1986, one of the two
 

existing machines will be used to manage office affairs and
 

correspondence. Other possible uses of the computers are
 

monitoring the use of maintenance equipment and materials. After
 

a few years of such monitoring, LNO O&M staff will be able to
 

forecast maintenance costs realistically, instead of being
 

dependent on the present formula allocation of maintenance
 

budgets.
 

2.7 	 Assessment of the Quality and Relevance of Project
 
Funded Training and Extension Efforts.
 

2.7.1 Training and extension activities supported
 

by USAID funding involved five agencies: RID, CDD, DOAE, DOF,
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and NFE. The extension program of DOAE appears to have focused
 

on field crops with little specific attention to irrigated
 

agriculture. A review of the training program for amphur and
 

tambon agriculture officials of the Sakon Nakorn Agriculture
 

Office shows no specific reference to irrigated agriculture. It
 

was not possible to observe the activities of tambon agricultural
 

workers in the LNO area, but interviews with farmers suggested
 

that these workers did not address themselves to issues involving
 

irrigated agriculture. The DOF has a consistent record of
 

relevant and high quality extension work, close contact with
 

farmers who raise or plan to raise fish, and an interest in what
 

others are doing in the LNO area. For example, fisheries
 

officers are aware of the effort to promote agro-industrial crops
 

such as tomatoes and seeds and support these efforts, but
 

expressed a need for some coordination with their own programs
 

because of the dangers of pesticide and chemical contamination of
 

fishponds in the area. Also, DOF officials can regularly be
 

found visiting farmers on the weekend.
 

2.7.2 The Ban Fang Daeng Integrated Rural
 

Development Center is an essential component of the overall 
 LNO
 

project. Senior RID officials credit the center for the success
 

in establishing functioning water user groups in contrast to the
 

poor record at many other projects in the Northeast. The heads
 

and many members of water user groups have been trained at the
 

center.
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Figure 2.7.2 (a) 
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Figure 2.7.2 (b) 
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Originally, the training program lasted five days, but 

later was reduced to three days to retain the interest of the 

participants. The curriculum for this training was determined by 

the ENO working group and consists of aibasic introduction to all 

facets of the project. 

Trainin.g P'rogram for Water User Groups 

Day 1: Overview of the INO Irrigation System 
- On--Farm Water Distribution 

Wat,f-r User Group ManrFigemerit 

Day 2: Prinriples of Mixed Farming 
Pipe Cultivation I.inder Irrigated Conditions 

-- Fish Fnarmin 
SCultivation or' F'i eJd Crops, Vegetable and Fruit 

Crops indeor Irrig.fe1 Conditions 

Day 3: In roriuct. ion Uo Coop:eratives
Marketing and Farm Management 
,ield Trip 

In ev.ry year except, 1983 the center also conducted 

separate two day ;eminar:" for heads of water user groups. About 

120 per.ons uWtL-nded t.hrn seminars ear'h year. In addition to 

the trainiqr of water user groups, t.he :enter provides identical 

rtra i n i n t;o womenn's and you;h g r'Oi)p s , .i' broadening the base 

of understanding of irri .nted :,griculu.,ire and preparing the next 

generati on o f irrig ,r' . 

()C.h-,er government:. agogi r uslm rly use: the facilities 

at Ban Fang Daeng for t-:dmi r own t:ra ininn programs, for seminars 

or for cb: ;erva Li,,n rr: * rTie I)Ki I.Trict. t-,aH th- Office In Phang 

Khone wag snii to ,qe tho centeor frequent.ly. Other irrigation 

projects in Cho Nort.ha t, .uph a. 'ong Wai, have sent 
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officials to observe the operations and activities of the center,
 

and the CDD workers in the thirteen tambons in the LNO area meet
 

monthly at the center. These workers have been instructed by the
 

governor of Sakon Nakorn to work closely with the water user
 

groups. The previous director of the center has given lectures
 

in CDD training programs elsewhere in the country and at
 

secondary schools in the project area on subjects related to
 

irrigated agriculture.
 

Judging from interviews with many water user group
 

members who had completed one or more training programs at Ban
 

Fang Daeng, these farmers had a firm grasp of how the irrigation
 

system functioned, what their obligations as members of water
 

user groups were, and moreover, were able to articulate this
 

information clearly.
 

2.7.3 The CDD took a rare step for a government
 

agency in permitting what had been planned as a normal Saraphi
 

training center to be transformed into an integrated rural
 

development center to serve in particular the needs of the LNO
 

project. The CDD also established a special fund to support CDD
 

activities in each of the thirteen tambons within the project
 

boundaries. JSA. funding for facilities at the center
 

encouraged CDD in taking this step. However, the commitment of
 

the CDD to the present orientation and programs of the center has
 

persisted beyond the termination of USAID involvement. A meeting
 

of CDD policy makers was held in the latter part of January 1986
 

to consider ways to maintain the current Ban Fang Daeng program
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2.8 

even though the center will be reintegrated into the regular CDD
 

program. It seems that for the purpose of annual budgeting the
 

center will have to be included under the Saraphi center budget
 

item which involves certain stipulations for the types of
 

activity to be carried out in such centers.
 

Summary of Findings and Recommendations
 

Over the course of the LNO Integrated Rural Development 

Project considerable progress has been made in operating and 

maintaining the irrigation system, in involving the farmers of 

the area in maintaining the on-farm water distribution and 

drainage network through well-functioning water user groups, in 

raising the level of rice production during the rainy season to 

two to three times the Level before irrigation was available, and 

in developing individual and communal fish ponds for subsistence 

purposes. Dry season cultivation has not progressed 

satisfactorily, largely due to the lack of linkages between the 

farmers and market, outlets. Over the five years of the project a 

well-defined marketing st.rategy has evolved which is focused on 

involving private sector agribusiness firms in the production, 

processing arid marketirg of dry season crops. This strategy 

began to be implemented in 1985 with the full support of RID and 

has already resulted in four firms initiating crop production 

programs in the area, in the development of market linkages with 

a local canning factory with the involvement of a major 

multinational food processor. The principal findings and 

recommendations are presented in the following matrix.
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FISI IE NII9IATION AGENCIES FIN!INOB 	 MhIO TIONGIE 

1. 	 THE IRIGATION SYSTEM GEATER EMPHASIS NEEDS 
ISABE TOPROVIDE WATERTOBEGIVEN TO DRY 
TO1671000 RAIINTHEDRYSEASON CROPING, MOST 
SEASON& 67,000 RAI IN IMPORTANT ISMARKET 
DRY SEASON. THERE IS DEVELOPMENT, BUTRTG 
100% CULTIVATION IN THE TECHNICAL SPPORT IN 
NET SEASON A) 13% OR DEVELOPING NEWCROPS, 
LESS INTHE DRYSEASON,	TECHNIQUES &EXTENSION 

SERVICES FOR IRRIGATED 
AGRICULTURE NEEDS TO 
. IBEASED,.-----------------

2, THE TERMS INCREASED EMPHSIS SHOULDOF PIL NO,14 
MRE SUBSTATIALLY MET. BEGIVEN TORESEARCH & 
HOEVER, ABRICULTURAL EXTENSION SPECIFICALLY 
RESEARC &EXTENSION FOCUSED ONIRRIGATED 
ACTIVITIES REMA AGRICUTLE INTHE DRYIN IN-

AIEQUATE. SEASON, PARTICULAR 


ATTENTION SHOULDBE 
FOCUSED ONCROPSSUITABLE 
FOR AGR&-FROCESSING, 
DEVELOPMENTANDMANAGE-
MENTOF FISHERIES ACTIVI-
TIES INTHERESRVOIR 
SHOULD BEUNDERTAKEN, 
TOGETHER WITH PROMOTION 
OF COMMERCIAL FISHERIES 
ACTIVITIES IN PRIVATE & 
C.. 	 J .ALPOt.DS. 

3. ABOVE-FARM O&MHAS IN- REALISTIC, RATHER THAN RID 
PROVEDAN BECOE MfR OPTIMAL, MAINTENANCE LEVEL COD 
SYSTEMATIC. PHYSICAL SMO BE DETEMINED D WOE 
FACILITIES AE IN GENER- COPED TOACTUAL MAINTE-
ALLY 600 CONDITION. NANCEEXPENDITURES. ON-
MOSTWATERUSERGROU'S GOING TRAINING FOR WATER 
WRKWELL,FUT WILL NEED USER GROUPS ANDSECOND 

ADOITIONAL EXPERTISE AS GENERATION IRRIGATORS IS 
CULTIVATED AREA INCREASES 
ANDNEWCROPS AREINTRO-

REQUIRED. THE BANFANG. 
DACNGTRAINING CENTER 

DUCED. 1HOLDCONTINUE TO PROVIDE 
SUPPORT TOWATERUSER 
GROUP'S, BUTSULD EXPAND 
TRAINING IN SUBJECTS RE-
LATED TOIRRIGATED AGRICUL-
TlIRE FOR YOUTHWOMEN'S AND 

4. 	ACOIfUTERIZED WATER THE INTRODUCTION OF THE RID 
MANAGEMENT SYSTEM WILL REQUIRE SUS-SYSTEM HAS 
BEEN DEVELOPED A WILL 	 TAINED ATTENTION OVER 
BETESTED BEGINNING IN 	 SEER YEAS. RID SHOULD 

6. VAIOUS AGRO-BSINESS SUCH INVESTENT SHOLD BE I 
FIIN AEUNDERTAKING ENCOIAGED BYTHERT6. 001 
ORARE CONSIDERING PRO- NESDII 
DUCTION/PROCESSING ACTIV- BOI PRIVILEGES 910LU BE JPPC 
ITIES AT LNO. PROVIDED FOR INVESTORS AT HOC 

LNO N OTHER LAG E I- HOC 
BPACLENDING PRACTICES GATION PROJECTS, MSTE 
THROOUHUT THECOMIRY ARE BAAC 
TENDING TOWD INDIVIDUAL ASSISTANCE TOFARMERS AN 
BORROWERS RATHER THN ARO-USINESSES BY THE 
COOPERATIVES ORFARMERS' SPECIFIC ASSIONMENT TEAM 
GROUPS,INSTANCES OF SHOULD BECONTINUED. 
BAACREFUSAL TOMAKELOANS 
TO FARMERSINTHELNOAREA LNO PROJECT MANAGEME" 
DUETONON-CONFRHITY WITH SHOULD HAVEA ROLE IN 
BAiACCRITERIA/POLICY WERE iPROVING INVESTORS AT LNO 
NOTED, IFTHIS ISWIDE- TOINSURE GENERAL CONFORM-
SPREAD, IT MAY BEAN OB- ITY WITH PROJECT CAPABILI-
STACLE TOAGRO-INDUSTRIAL TIES ANDMAEET REQUIRE-
PRODUCTION WHICH HASAHIGH MENTS. 
LEVEL OF It."UTS WHICH RE-
QUIRE CREDIT, LNOSHOULD HAVE APERMAENT 

MARKETING PROGRAMTOASSIST 
INMAKINGLINIAGES WITH THE 
PRIVATE SECTOR. THERE ISA 
NEED FOR PROGRIS TO TRAN-
FER NEWTEC4NOLOGY TOFAIR-
ERS WHICH IS REQUIRED FOR 
INDUSTRIAL CROPPRODUCTION. 

LNOSHOULDCLARIFY W 
ABILITY/INCLINATION/NEED TO 
SUPPORT THE LNO DRY BEAON 
OiING PROGRI M. THENINO 
SHOUILDREACH AGREEMENTS OR 
NETANRINGS ONBAC 
PARTICIPATION.----------­

7. 	 RID HAS DEVEOPED A MORE TE WTIONAL IRRIGATED AGRI- MOAC 

COMPREHENSIVE PERSPEC- CULTURE COMMITTEE SHOULD RID 
TIVE TOWARDS GIVE ACTIVE SPPORT TORID MINTIRRIGATION 
PROJECTS &WILL TAKE THE PLANS TO SET UP AUNIT TO NESDO 
INITIATIVE INCOORDIAT- HOELS.P1EVISE THE FOUR 
INS NECESSARY INPUTS. IRRIGATION PROJECTS WHICH 

IT ISNOWIDENTIFYING. 

LNO SHOULD = CLOSELY WITH 
THESAKON PROVINCIALNAKHORN 
ADMINISTRATION, PARTICULARLY 
THE GOVERNOR. 

SHOULID 
PERMIT THE LNO 
WAYS BEEXPLORED TO 

FIE10 DIREC-
TOPARTICIPATE ONTHE PRO-
VINCIAL PLAIING COMMITTEE. 

...... -.. .. ...--- ------------

ATRIX OF FINDIN8v RECONND6ATION ND CONCN) AENCIES 

4,5 ----	 ... . 

DOA 
DOAE 

RID 

DOA 
DO 

DOF 

JUNE 1?86. INSURE TIE PRESSKNCE OF 
EXPERIENCED STAFF ANDMINI-
MIZE STAFF ROTATION DURING 
TIE INITIAL PERIOD. 

5. A CORE GROUP OF RTG LARGE IRRIGATION PROJECTS, 
AGENCIES CONTINUE CLOSE SUCH AS LNO,SHOULD BE 
COOPERATION AT LNO. GIVEN ASPECIAL STATUS SIM-
OTHERS HAVEREVERTED TO ILAR TOTHAT OF 'POVERTY 
EARLIER FORM- I.E PARENT AREAS' SOTHAT RIG AGENCIES 
M ORIENTATION ONLY MUST TAKE LNOCONDITIONS 

INTO ACCOUNTHENPREPARING 
ANI BUDGET REQUESTS. 

NESDB 
RID 
MOAC 
MINT 
MOE 
til0 
COD 



3.0 Review of Social Conditions in Lam Nam Oon Area
 

3.1 The Lam Nam Oon Project area covers an irrigated area
 

of approximately 183,000 rai located in 3 districts of Sakon
 

Nakhon Province. The main objectives of the project were to
 

solve flooding problems in Amphoe Phang Khon, Phanna Nikhom and
 

Muang Sakon Nakhon, to stablize and increase wet season rice
 

production and to provide water for dry season cultivation. The
 

construction of the dam started in 1967 and lasted until 1973.
 

The distribution of water and land consolidation activities
 

started subsequently. It is expected that land consolidation
 

activities will be completed in 1986.
 

The people of the Lam Nam Oon area consist mostly of
 

Northeastern Thai and/or Lao, speaking either Mon-Khmer or Tai-


Kadai languages. They migrated from North Laos and South Tonkin
 

areas. Although they may be ethnically distinct, they are not
 

very different and may be said to have been descended from
 

related stock. Physical appearances of all ethnic groups in the
 

area are similar and they have been living in adjacent areas with
 

no difficulty. However there is no evidence from past incidents
 

to indicate that the combination of different but related ethnic
 

groups living in the same general location had become a
 

constraint to development.
 

It is the policy of the Thai Government to promote 

assimilation and/or integration among the various ethnic groups 

living in the different parts of the country, especially if the 
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people are culturally similar to the Thais. Among officials and
 

local residents, one often hears stereotyped characterizations of
 

other ethnic groups, for example that the Phuthai are deligent
 

and hard working, while the So are lazy, and the Noar have strong
 

leadership. Officials did not appear to have any particular
 

problem in dealing with one ethnic group over another. However,
 

officials who dealt with local residents on a daily basis seemed
 

to be more sensitive to ethnic differences than did those who
 

were not in regular contact.
 

Ethnic Groups Identified inthe LNO Project Area
 

Ethnic Original Linguistic Religion Approximate Economy
 
Group Location Group Number
 

Oy* Laos Mon-Khmer Kalam 4500 Wet Rice
 
Buddhist (in1932)
 

Noar Loas- Mon-Khmer
 
Vietnam
 
border
 

So Both sides Mon-Khmer Theravada ? Wet Rice
 
of Mekong 	 Buddhist
 

and
 
Cult of
 
Ancestors
 

Phuthai 	 NE Laos Tai Animist 70,000/ Wet Rice
 
(Sip Song Buddhist 100,000
 
Chao Thai)
 

Laos Laos 	 Tai Buddhist ? Wet Rice
 

Source: Le Bar, Frank M., et al. Ethnic Groups of Mainland
 
Southeast Asia, New Haven: Human Relations Area Files Press, 1964
 

3.2 Population - LNO Area 

The population of the LNO area has grown steadily over
 

the period 1972-1985. However, as shown in the following table,
 

both Phang Khon and Muang Districts maintained high annual growth
 

rates throughout the period, while Phanna Nikhom District
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experienced a dramatic drop in its growth rate from 3.2% for the 

period 1972-1980 to 0.5% for the period 1980-1985. While 

overpopulation in the LNO area is riot expected to be a serious 

problem for some time, it is likely that underemployment in the 

agricultural sector will reach serious proportions in the near 

future. The future labor absorptive capacity of the crop 

subsector is quite low, if tradiItional agricultural practices are 

continued. Furthermore, alternative employment opportunities in 

the urban areas and overseas are de lining. 

Percent Annual Population Change inthe Lam Nan Don
 
Project Area 1972-1985
 

............................................................................
 

District/ Area Population X Annual Change 
Tambon (T) k*2 1972 130 1985 1972-1980 1980-1985 

(1) (2) (3) (4) (5) (6) 

Phang Khon District 
T.Hi Yong 31.84 7,321 8,977 8,815 2.8 -0.4 
r.Rae 19.20 2,371 3,827 5,741 7.7 10.0 
T.Phang Khon 7.68 2,033 2,167 - 0.8 -
T.Ton Phueng 23.20 2,218 4,313 6,328 11.8 9.3 

Total Phang Khon 81.92 13,943 17,177 20,884 4.8 4.4 

Phanna Nikhos
 
T.Chang Ming 25.44 5,729 7,071 7,548 2.9 1.3
 
T.Phanna 23.04 6,472 6,887 7,858 0.8 2.8
 
T.Rai 18.72 2,800 3,799 3,966 4.5 0.9
 
T.Wang Yang 38.56 4,850 6,067 5,126 3.1 -1.5
 
T.Na Hua Bo 17.28 4,446 6,787 5,196 6.6 -4.7
 
T.Phok Noi 25.76 4,753 5,933 7,697 3.! 5.9
 

Total Phanna Nikhom 148.80 29,050 36,544 37,891 3.2 0.5
 

Muang DistrIlt
 
T. damin 39.68 - 12,541 13,865 - 2.1 
T.Chieng Khrua 4.00 - 1,857 4,144 - 24,6 
T.Phang Knwang 10.40 - 4,089 3,450 - -3.1
 
T.That Na Weng 40.00 - 779 9,665 - 4.8 

Total Muang 94.08 - 26,266 31,124 - 3.7 

Source : (1)(2)(3)Sutthichit Chintayanon, 1983.
 
(4) 	 Lam Nam 0on Project, Ban Fang Daeng Training 

Center, 1986 
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The land holding pattern in the LNO Area does not
 

differ 
much 	from that in other parts of the Northeast. The OAE
 

report on LNO for the 1984/85 crop year gave the average land
 

holding size to be 21.40 rai per household with only 5% of the
 

farmers renting land for cultivation (OAE, 1986).
 

The land in the LNO area is generally poor. In fact, 

much of the ]and is so snalirne that many local residents actually 

extract salt from it for home consumption, and perhaps local 

sale. As a result of the land c'ronsolidation program and the 

construction of the irrigation system, estimated valuesland have 

generally iricreased. Des:'pit, v this iricreas e (which in many cases 

is clearly duo to over-evaluation by ; -overriment officials), there 

doe; not. ,arer to be any tendenry ,n the part of residents to
 

sell their lanl. 
 fn fact, rmo-t of the farmers inter'viewed could 

riot; reca I in y Ikand sal e, in their a over five years orore past 

so. The l,,w level of land transactions is; also reflected in the 

records of thu. 1 and Cori;o.idation ()fB.',: Between 1980 and 1985 

only 	 1.24% of the ]iand at; 1,N() changed iands (see following table) 

L.anid Tran,actioris in I,NO Project. Area,, 1980--1985 

Type of ,Ind Cases Plots
 

a. 	 paddy area 313 	 330
 
homest.ead arr- 1.18 170 
irrigalion i,,;'rastructure 20 20
 
permissi5ori not; granrted 	 30 30
 
total, 
 431 	 500
 

b. 	 individual 1rivate transactions 263 280 
single butyer 5 10 

Total area tran.s-acted 1,747 rai 
Total land consolidated 1.40,979 rai 
% area transacted 1.24 %
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---------------------------------------------------------------------------

---------------------------------------------------------------------------

Household Income. Household income in the LNO area by
 

source is shown in the following table.
 

Average Cash Income per Household
 

Intensive Extensive Wildflood Total 
Rai % Rai X Rai X Rai 

Cultivation Within
 
Project Area 3,375.13 60.21 2,847.35 47.82 1,823.83 40.39 2,780.58 48.09
 

Cultivation Outside 270.73 4.83 201.66 3.39 52.56 1.17 191.36 3.31
 
Poultry 43.45 .78 139.98 2.35 392.57 8.69 158.89 2.75
 
Cattle 1,907.27 34.02 2,646.11 44.44 2,233.84 49.47 2,550.51 41.12
 
Fish 9.09 .16 119.11 2.00 12.82 .28 100.26 1.73
 

Total 5,605.67 100.0 5,954.27 100.0 4,515.62 100.0 5,781.68 100.0
 

Source : OAE, 1986.
 

It, can be seen that those residents wh farm in areas 

covered by the on-farm distribution system earn substantially 

more from crop cultivation than t;hose in undeveloped (wildflood) 

areas, as well as earning greater income overall. It is 

interesting to note that farmers in intensive areas earn much 

less income from activities other than cultivation than do 

farmers in both of the other two types of area. This probably 

results from their land being more suitable for agriculture 

following the intensive on-farm construction. As shown in the 

table below farmers in the intensive area have 96.51% of their 

land classified as cultivatable, versus 86.58% for farmers in 

extensive areas 3nd 83.92% for farmers in wildflood areas.
 

Farmers in intensive areas also have only .42% of their land
 

classified as vacant, in contrast to 6.31% for those in extensive
 

areas and 13.45% for those in wildf]ood areas.
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Average Land Use Pattern per Household
 

Intensive Extensive Wildflood Total 
Rai X Rai % Rai % Rai % 

House Compound .20 1.06 .29 1.36 .17 .73 .27 1.26 
Cultivatable Area 18.23 96.51 18,51 86.58 19.47 83.92 18.60 86.92 
Fish Pond .17 .90 .23 1.08 .11 .48 .22 1.03 
Vacant Land .08 .42 1,35 6.31 3.12 13.45 1.44 6.73 
Other .21 1.11 1.00 4.67 .33 1.42 .87 4.06 

Total 18.89 100 21.38 100 23.20 100 21.40 100
 

Number of farmers
 
who raise fish 16.36 21.02 7.69 19.32
 

Source: OAE, 1986
 

Overall cash income for farmers in the extensive areas
 

is also higher than in either of the other areas, and these
 

farmers earn more from cattle and fish raising. This suggests
 

that having greater flexibility in their economic activity may
 

contribute to increased earnings.
 

The team was not able to evaluate the extent of off­

farm or non-farm income for residents of the LNO area. This has
 

traditionally been a significant source of income for
 

Northeastern farmers, accounting for 25% to 50% of total rural
 

household income. Much of this income tends to be in kind,
 

rather than in ca.W. While some of this income is generated by
 

the production of traditional handicrafts (mats, baskets and
 

cloth), there was also evidence of rather large putting-out
 

schemes in the area. One such scheme employed a large, but
 

undetermined, number of people in the LNO area in the production
 

of bamboo baskets for export to Japan for use in growing seaweed.
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In those areas where access to water was previously
 

limited, wet season rice production is two to three times greater
 

than before. Even lowland areas, some of which previously used
 

traditional fai (dams) for supplementary irrigation in the wet
 

season, obtained at least the same level of wet season rice
 

production as before, but were now able to plant in the dry
 

season as well. This increase in agricultural productivity may
 

account in part for the low volume of land transfers. However,
 

it must be kept in mind that the volume of land transactions in
 

the Northeast has always been relatively low, especially when
 

compared to the Central Region.
 

In the 	next 20 years, if the volume of land
 

transactions remains at this rate, it will be an indication that
 

LNO development project has reached the poor and remained with
 

the poor. Attempts should be made to keep land speculators and
 

money lenders from obtaining land rights in the project area.
 

3.3 	 The Social Organization of the Water User Groups and
 
the Training Programs for Water User Groups
 

In most irrigation projects, the water user groups are
 

one of the more important factors required for successful
 

operation and nintenance. The need for the organization of
 

water user groups was a relatively new concept to most LNO
 

farmers. However the idea of group organization is not foreign
 

to local residents. There are a variety of community
 

organiztional patterns indigenous to the area, including several
 

community irrigation systems.
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The following table indicates the number of WUGs and
 

the O&M activities for dry season 1985/1986. Figures were
 

obtained from several sources and are contradictory in a few
 

places. At any rate, the latest total figure for water user
 

groups is 611. A few groups have not been organized in Muang
 

District because they are in areas where construction and land
 

consolidation activities have recently been completed. On-farm
 

construction remains to be done on about 2000 rai of land in
 

Muang District. Following completion of this work, the remaining
 

water user groups will be organized and trained at the Ban Fang
 

Daeng Center.
 

The Specific Assignment Team helped in organizing
 

the water user groups especially during the initial meetings
 

when the chairmen of the groups were elected and regulations
 

were adopted by water user group members. These regulations
 

include the rate of fines (ranging from 30 to 50 baht) to be
 

collected when members fail to ,join in the operation and
 

maintenance activities on the agreed upon date.
 

A sample of 19 water user groups were interviewed in 

depth over a two day period. While all of these groups were 

found to be funi'ioning adequately, a number of problems were 

found to affect the operations of some of these groups. These 

problems were the tendency of headenders (those nearest the 

turnout gates to the on-farm ditches) to divert excessive amounts 

of water to their fields, thus depriving some of those toward the 

end of the ditches of the water they needed for cultivation. In 
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some cases this problem stemmed from anxiety over water
 

deliveries, but in other cases resulted from a conscious attempt
 

on the part of headenders to take advantage of their position on
 

the ditch, regardless of the effect of their actions on other
 

farmers.
 

In a few instances water user groups imposed sanctions 

on members who did fulfill their obligations to perform 

maintenance. Several examples were found where fines were 

levied. In one case, a member failed to help with on-farm 

maintenance and also refused to pay the required fine. As a 

result, the chairman of the group decided to give water to all 

other members of the group first. 

Water user groups in Muang DiFstrict are reported to be 

more difficult to organize because of the late date of completion 

of the project. Al.so farmers in Muwrwg D)istrict tend to be more 

urbanized. Many of them rent out land and therefore are not 

interested in joining the water user groups. Land renters are 

also not very cooperative because they do not belong to the
 

community on a permanent arranfemert.. This parallels the 

experience of irrigation projects in the Central Region where the 

number of absentee landlords and pereentage of land renters are 

high, cooperation among farmers in the water user groups are also 

very difficult to obtain. 
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Water User Groups and 0 & M Activities for Dry Season
 

0 Unit Area 
in rai 

1 10,535 
2 6,800 
3 8,470 
4 20,500 
5 4,700 
6 11,400 
7 8550 
8 12,000 
9 13,400 

10 18,900 
11 7, 100 
12 5,500 
13 10, 900 
14 11, 130 
15 7, 100 
16 11, 700 
17 3,675 
18 9,700 
19 6, 900 
20 6,200 
21. 1-2,375 
22 17,400 
23 5, 360 

Total 230,515 

1.985/1986
 

No. of No. of 

villages WUG 


6 *28(27) 

5 29 

7 26 

9 76 

2 (18)
 

10 (39)
 
9 21 

6 (28)
 
7 45 


10 11(42) 
4 9(16) 
:3 9 
,1 12 
4 :35 
5 19(18) 
8 ,t0 
1 15 
:3 	 14( 18) 
6 (29) 
3 5 
5 (19) 

6 (60) 

3 (35) 


No. of
 
Groups Doing
 

Maintenance
 
1985/86
 

28
 
29
 
24
 
73
 

9
 

35
 
41
 

9 
9 
12
 
35
 
19
 
40
 
15
 
14 

5 
(45) 
(35)
 
(18)
 
(35) 

397
 

Source : (1) LNO Project, Summary of 0 & M Activites of WUG in 
Land Conrsolidation Aren, 1986 

(2) LNO Project, The Establishment of WUG 1980-1985 
(3) lNO P'roject, Ban ],'arjr Daeng Training Center, 

Populatior, Data, 1986. 
(*) number in ( ) are from (2) when no information is 

available 
(1) 

in (1) or when (2) does not agree with 

From interviews with farmers, SAT members and zonemen,
 

problems related to water user groups may be itemized as follows:
 

a. 	 Individuals whose fields are at higher elevation
 
and did not receive water regularly tend to be
 
neglecting the duty to cooperate. 
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b. 	 Individuals may not attend their fields at the
 
specified schedules for water delivery,
 
especially when there are good television
 
entertainment programs. Many individuals then
 
request for rescheduling.
 

c. 	 Many individuals have their fields and their
 
homesteads in separate location. Meetings are
 
difficult to call because members live in
 
different villages.
 

d. 	 Individuals who sometimes do not cooperate
 
include:
 

-- Those whose fields are upstream. 
- Those who are relatively rich. 
-	 Those :who are very poor and cannot donate or 

pay for labor. 
Those who rent land for cultivation 

The 1974 Land Consolidation Act stated the duty of the
 

Land Consolidation Office (LCO) Lo collect part of the
 

construction and operation and maintenance cost from the farmers
 

benefitting from the water from irrigation systems. The LCO may
 

collect the money from the farmers directly, through water user 

groups, or even through cooperatives, if water user cooperatives 

were to be established. However, the 1974 Act did not require 

that the LCO set, up water user cooperatives. On the other hand, 

the Department of Cooperative Promotion would like to 

promote water user cooperatives in irrigation areas. 

At present the water user groups at LNO seem to be
 

operating resonably well and there is no reason to make the water
 

user groups into cooperatives. The Lam Nam Oon staff feel that
 

for the present time it is better to treat cooperatives and
 

water user groups as two separate issues. Farmers living in the
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LNO project area have to join the water user groups where 
their
 

irrigated land are located. However, while these differ from
 

cooperatives both in terms 
of their legal status and purpose,
 

these groups are helping to instill many of the principles which
 

will permit their members to participate effectively in existing
 

or yet to be established cooperatives in the LNO area. 

It was reported that the water user cooperative at the
 

Nong Wai Irrigation Project was functioning effectively.
 

Although this could not be confirmed through a site visit, it 

suggests that such a cooperative may eventually be able to play a 

role at LNO. However, it should be kept in mind that the 

organizational requirements of a cooperative are substantial, so 

the benefits to be derived from the cooperative should be
 

commensurate with the 
efforts put into its establishment and
 

support. It appears that if the principal function of a
 

cooperative at. NO is 
to merely collect user fees from farmers,
 

rather than to engage in 
 any other economic activity, the
 

organizational costs will far outweigh the benefits.
 

Successful water user groups and the future of the 

local organizations wi thin the land consolidation area depend 

very much on Wie training programs available. The training 

center at Ban Fang I)aeng has been functioning well in providing 

information to the chairmen and members of the water user groups. 

The miniature irrigation system at the center provides a 

realalistic situation for the training. The farmers who have 

gone through a training program certainly acquire a great deal of 
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new information. Furthermore, the 
training programs for the
 

water user groups have proven to be very effective. All of the
 

farmers interviewed agreed that they have benefitted from the
 

training. A few farmers (the chairmen of the water user groups)
 

had participate:d in water user group training programs for three 

consecutive years. Other chairmen allowed members of the water
 

user groups to attend the training in their places.
 

Training classes 	at Ban Fang Daeng, 1982-19B6.
 

1982 1983 1984 1985 1986
 
Class Number Class Number Class Number Class Number Class Number
 

Water User Groups II 614 26 1,244 30 1,202 30 1,317 24 960 
Youth 2 128 2 125 .... .....- 2 120 
Women 1 80 2 118 -- ----- -- .----- 2 120 
Chairman of WUG 2 60 - 2 120 2 120 2 120 
Other Gov't training 5 224 11 627 17 1,037 23 1,194 11 350 
Budget (RTG) Baht 1,656,831 1,710,680 2,045,180 1,425,660 150,000 

A major port.ion of the ]enader;hjp of the water user 

groups has receiverd training at the Bari Fang Daeng Center. The 

remaining members should a] so be trai.ned in the basic elem~ents of 

the irrigation system and irrigated agr'iulture. Perhaps more 

important to the long term development of the 1,NO area is the 

training of the youth who are not yet farmers. As seen in the 

above table, the training of youth in irrigated agriculture is 

still a relativet., minor program of the Ban Fan Daeng center. 

3.4 	 Specific Ass ignment 'lTeams 

Over the past five years, LNO has employed a group of 

young men and women to support the efforts of government
 

officials to achieve certain high priority objectives of the
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project. This group, called the Specific Assignment Team (SAT), 

has 	28 members. Qualifications for employment with the SAT are
 

an Ftgicu]lture vocationsl t.raining at. grade 12 or grade 13 level. 

The SAT members are hired on a temporary basis by the RID using 

funds budgeted for corstruction activit.ies. Each member of SAT 

receives a warge of 841 baht./day with overtime and living 

accomodati ons provided them by the project. SAT members are 

closely super.'vise, and attend weekly meetings where they review 

their per f ,rman'.: i'Ird ider, Lify issueF; which need to be followed 

up. Ma in1airi in food r 1la. ionrs bhetween SAT members and the 

farmers i s - : t. it to,o .he -;uc( oss of the SAT program, so 

members ar, r'frnri rli that. on f. ict:s w i t.h farmers will constitute 

grounds for (Ii.iii .u ]. 

Arron, t.hc eneral on--farm support. activities performed 

by the SAT are:
 

a. 	 hr- iirg to f.-t up watter u.er groups 

b. 	 serving aS ai link betwee-n farmers and RID officers 

c. 	 hel pi rig tl ideniLi fy solutions to problems in their 
early staes 

d. 	 ir(rmnct. i ri 4 (!ve I opmen t, ac-ti vi ti. es among the 
wat'e." user groups. 

Ther(. re two type.. of Spec ific Act.i on Team (SAT) 

operating at [,NO. The first typo is location specific. It is 

responsi Lie for a varet;y of ict, ivitie s within the assigned 

unit(s). The second type of 'SAT is io', specific. This type is 

respons i hl e for rrmoti on of c(-.r t, i in crops which the LNO 

management has determined to have good potential for commercial 
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production and which, if successful, will provide farmers with a
 

satisfactory income.
 

This second type of SAT has been playing an especially 

important role in assisting several private sector pilot projects 

in the LNO area. In one seed production pilot project, the firm 

conducting the production test has no staff at the site, but 

rather relies on two SAT members to supervise all aspects of the 

test. Other SAT members are assisting with the pre-production 

phase of n tomatio pru.,iJectL, a torato seed production project, and 

a cantalope seed production project. This type of service is 

expected by the LNO management to attract. the interest of other 

agro--business firms looking for investment opportunities. 

The SAT is not intended to he a permanent component of 

the LNO project, but no timeframe has yet been set for its 

disbandment. As the number of agro--business firms operating at 

LNO grows, the need for the SAT will diminish since most firms
 

will prefer to use their own employees for regular operations.
 

Some of the SAT may find employment with these firms, and some
 

private sector concerns have already contacted the LNO office 

with offers to hire SAT members.
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- - -- -- -- -- - - - - - -- -

4.0 REVIEW OF 	LNO OPERATIONS AND MAINTENANCE
 

4. 	1 Physical Features of the LNO Irrigation System 

As for -the physical. features of the irrigation and 

drainage system, the project essentially had accomplished most of 

its goals by the end of 1985. Construction of the LNO Dam was 

completed in 1!j7:3. In the period from 1973 to 1980 the left and 

right main cement liined cannals and their cement lined laterals 

of 314 km were constructed and 157 km of drainage canals were
 

completed by 1985. About. 165 km of laterite surfaced and 33 km
 

of asphalt surfaced roads were consl~rueted in the same period. 

The fol.lowing table summarJ.ies the planned and accomplished 

irrigation faci.lities of the project. 

Planned rind Accomplished Irrigation Facilities of the
 
LNO Project Through 1985.
 

Facility 	 Pl]anned Accomplished Year Completed 
-


Main and 	 314 km 314 km 1974-1980 
secondary 	canals
 

Drainage channe Is ]78 km 157 km 1978-1985 

Roads :300 km 198 km 1974-1980 

On-farm system 
-intensive 26,OO0 rai 8,514 rai 1976-1985 
-extensive 174,000 rai 177,286 rai
 

Due to , 	 hick of manpower, equipment, and budget, the 

main canals, especially a portion of the left main canal, and 

their laterals were deteriorated by the end of 1982. A "catch 

up" maintenance plan recommended by Gaylord Skogerboe was partly 
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implemented in the period of 1983 to 1985 bringing the system
 

back to good condition. By 1980, four low-lift electrically
 

powered pumping stations were installed. At an average lift of
 

about 5 meters, about 38 percent of the total irrigation demand
 

will be pumped.
 

During the period from 1978 to 1985, on-farm ditch 

distribution systems capable of irrigating 185,800 rai of farm 

lands in wet season were completed. There are two major types of 

on-farm sy.it, m in LNO project area. The first model (referred to 

as the Chan Phraya or irt.ensive model.) involves land clearing and 

leveling followed by realignment of farm bounderies and 

rebuilding of padcly dikes which was lat.er found not suitable to 

LNO area because of the very high cost (6,500 baht per rai) an 

significant- damage to thin, fragile topsoils typically found in 

the Northeast. This intensive model was, therefore, applied to 

only 8,514 rai. of farm ]andS although it was originally designed 

to cover about 26,000 rai in the project paper.
 

The second model (called Ditch and Dike or extensive 

model) was applied to the rest of 174,686 rai of irrigable farm 

lands. This model involves virtually no land leveling. RID 

constructs irrig .ion canals to the farm turnout (via tertiary 

canals) canals and drainage canals. The farmers are expected to 

construct the channels to convey water from the turnout to their
 

farm lands. The irrigation and drainage carals of this model are
 

constructed following natural contours to the farm turnout thus
 

eliminating the need for land leveling but being less efficient
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in distributing water. The advantages of the Ditch and Dike 

model are that it is inexpensive (800-1,200) Baht per rai), does 

damage topsn i and ir,corperates farmer participation. 

A third on-farm distribution model (called Lam Nam Oon
 

or modified D)itch and Dike model) was specifically designed for
 

the LNO Project by the consulting engineer. Construction of this
 

model was limited to an experimental pilot area of 2,600 rai. In
 

this model, the on-farm ditches are relatively shorter than in
 

the traditional ditch and dike pattern. The objective of the Lam
 

Nam Oon model was facilitate the transportation of water to all
 

plots in a chaek, for under the dilch arid dike pattern it had 

been found that those near the end of a long on--farm ditch often
 

had difficulty it receiving the water they required. The shorter 

ditches in the LNO model required the construction of more 

ditches, hrid consequently more i.rrighLi or structures, than would 

be needed with the ditch and dike pattern. Therefore, the LNO 

model is slightly more expensive to construct. While the area 

incorporated under the LNO model is small, the effort to
 

implement this model was instrumental in the decision by RID to 

abandon its plans to continue constructing the intensive model 

and to adopt the t.raditional ditch and dike pattern in its place. 

As a result of this decision, RID was able to achieve major 

savings in the cost of the LNO project. This also benefitted 

many farmers who are expected under the land consolidation 

program to pay for a part of the on-farm construction. 
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4.2 Maintenance of the Main Distribution System
 

Procedures for maintenance of the LNO irrigation system
 

(main canals, laterals, sub-laterals, and other hydraulic
 

structures) is similar to that of any 
 other RID's irrigation
 

projects. It is usually done on a remedy or catch-up 
basis 

rather than on a preventive basis. This is basically due to the 

lack of qualified manpower, equipment, and budget. The figure 

on the fo]lowing page illustrates the maintenance procedures used 

at LNO. 

Each fi sea] year, usua Il y dluring the dry season, 

zonemen will survey the system, report on damage, and provide an 

estimate of rejair work requirrd to the Operation and Maintenance 

(O&M) Section of the Project. The O&M Section will then estimate 

costs, prepare a 1i si. of maintenance works fnd budget, and submit 

it to the Project: Director to be integrated with other budgetary 

requests for the project. These are then sent to RID through the 

Fifth Region Irrigation Office in Ubon Ratchathani. 

The O&M Section at 1_,N0 is reponsible for carrying out 

repairs and maintenance after the budget is allocated. 

Occasionally, additional. funds may be made available for urgently 

needed repairs of unforeseen damage which is seriously disruptive 

to the operation of the system. However, such emergency funds 

constitute only a small portion of the typical annual allocation
 

for operations and maintenance.
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Within RID, the major budeting emphasis is generally
 

placed on new construction, thus limiting the availability of O&M
 

funds. There has been no exception in the case of the LNO 

Project. The budget provided for O&M work at the LNO Project has
 

always been insufficient. Because of this inadequate budgeting 

and lack of manpower and equipment during the period from 1975 to 

1981, severe lamaf.- had occurred to the ]ininf .s of canals, many 

water control structures had been damaged, a great deal of 

sedimentation had occurred in all canals and laterals, and there 

was an extensive ac,-rumulation of aquat-ic vegetation in the 

canals. 

I r re-ponnsc tLo the rflmerdati or,. of a project 

evaluation team in 1981, a study waS ,:ompleted during the second 

half of 19 2. whi(.h r.coirimerid ed a re!pair amrd mainteriance plan 

covering the work and costs invo I vuved to rehabilitate the 

i rri gation sy.;s te:!m. The p an c-n! i f.; t,led of two types, of 

maintenannc. - ..catch -up" and prevntive". The "catch-up" 

main tenan ce was; needed to correct, major defic:jencies of the 

system due to deterioration which threatened its continued 

operation. The tot.a I budget, estimat.(d for a 5 year catch-up 

maintenance plan starting 1.983 was :34, 700, 000 Baht. RID, 

however, modified the plan to suit its budgeting constraints and 

allocated a budget of 22,299,000 Baht over the last 3 years for 

the necessary repair and maintenanc-e works taking the recommended 

plan as a guideline. 
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Field observations of the irrigation system during the
 

two week visit to LNO for the present evaluation revealed that
 

the system is now in a very good condition. In fact, a very
 

experienced irrigation enginer from Kasetsart University rated
 

its condition as one of the best in Thailand. 

The proposed maintenance plan also suggested an 

increase in O&M manpower and purchases of various maintenance 

equipment. Unfortunately, the maintenance equipment proposed for 

acquisition using 1ISAlD funding was; not purchased due to 

procurement problems. The existing number of O&M personnel 

responsible for the whole irrifgation area (not including the 

resettlement area) is at; present about; tO in comparison to the 

required numube.r of 366. AIso, each xonerman is taking care of 

more than 10,()00 rai of irrigated land, whereas 5,000 rai per a 

zoneman is a m(,re realistic aroa. 

(ivern Lhe preserjt. :financin.1 situation of the Thai 

government;, shor tages- of qualified manpower, insufficient 

equipment and irjadequate: budgets wi I] continue -to be serious 

problems at LNO. To:., R.1) officials indicated that they expect a 

12% increaFse in the O&M budget, f(r next. year. If this increase 

materialies., it, will permit a substantial improvement in the 

quality of' O&M at. l,NO. Morefver, RJ 1) is now considering the 

designation of four model irrigation projects to test and 

demonstrate! the benefit.s whi :h can be obtained from adequate 

levels of regular preventive mainterane. l,1O i.n the Northeast 

and the Mae Faek project in the North have already beer sel,, . 
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and seveal projects in the Central and Southern regions are now 

under consideration. These four projects will be placed under 

the supervision of a new unit within RI). in addition to O&M 

activities, this unit will also be responsible for initiating and 

coordinating the activities of other agencies which are necessary 

for the success of irrigated agriculture. 

Apr-rt. from irereasing budgetary allocations for O&M, 

there are several other things which RID should do to upgrade its 

mainterane capabi ] i Ly. 

(1) 	 I npr ve the cariabi I i --.y arid efficiency of the 
existing O&M personnel through technical, on-the-
Job t.rair,i rg. 

(2) 	 k .);hould es tab I i !;h a cont.ingency fund for 
emergenrcy ma int-enan(_f- to be used to hire 
contractors or temporary I horers and to purchase 
ma in .nance material .s 

3 ) )evc Iop a c.l'r--term program for technical 
lra in i nis and continu,,, non-formaI education of 
I he wat.er ,ser grourf.: !;'! Lba. : mme of t.he above­
farm O&M work, such ;:,; rerioving of sediment and 
equal. i : veret.ation frrim the sub-lateral canals, 
can be gradual, ly t-ran.:.f'ered to the water users. 

.1 t; is di ffTicuilt to e.qtimate.e how large a buffer fund 

would be 3ufficient for the LNO irrigation system. However, a 

rough esi mate cn h made as follown: The average regular 0&M 

budget for [,NO over the last three years was 2,840,000 baht per 

year. Due to this inadequate level. of O&M funding over a period 

,I approximately years up" repairs weresix "catch required 

,,i-.ing 22, 299,000 haht. I)i.st.ributirig this amount over the six 

ye~Fi.Y results in and average of 3,717,000 baht per year. This 
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should be the amount of the buffer fund. In other words, the
 

minimum O&M budget should be at least 6,557,000 Baht per year.
 

The figure needs to be adjusted each year to account for actual
 

maintenance costs and inflation. 

The figure above does not include the cost required to 

operate and maintain four pumping stations in LNO irrigation 

system which was about 1,144,200 Baht in 1985. Breakdowns of the 

cost are as follows: 

Electricity Costs for LNO Pumping Stations 
Right and Left Main Canals - 1985 

Dry Season* Wet Season
 

Pumping Operating Electricity Operation Electricity Maintenance
 
Station hr./day Cost, eaht hr./day Cost, Baht Cost (Baht)
 

L-IL 1.0.1 73,892 11.0 136,231 5,149 
L-3L - 12,525 0.5 356,415 Ik,651 
LMC at - 9,996 12.5 257,928 15,332 
KM 16 
R-6L-2L 5.4 39,990 10.5 198,064 77,983 

Note: * For an irrigated area of about 8,000 rai in1985.
 

The. 1985 electricity cost of about 1 million baht for 

running the four pumping stations in the wet season has been 

consistant durinr the last few years, so it can be taken as an 

estimate of the cost for future operation. In dry season, 

however, it is riot possible to accurately estimate the 

electricity cost due to its dependency on the total area and 

distribution of irrigated land. Analysis of past expenditure 

records coupled with an anticipated dry-season cropping area and 
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its distribution over the project area provide rough
can a 


estimate of electricity cost in the dry season.
 

The electricity costs for the main irrigation system
 

appear quite low in comparison to those which RID must pay 
to
 

operate the four large pumps for the Lam 
Oon Self-Help Land
 

Settlement. The settlement has an irrigable area of about 10,000
 

rai, but only a miniscule portion of this is used for irrigated
 

agriculture. Nevertheless, RID must pay substantial amounts each
 

month to supply water to the area as shown in the following
 

table.
 

Monthly Electricity Charges for Pumping Irrigation Water
 
Nam Oon Self-Help Land Settlement (1984-86)
 

December 1984 15,000
 
January 1985 116,532
 
February 1985 94,068
 
March 1985 82,836
 
April 1985 84,240
 
May 1985 13,042
 
June 1985 54,756
 
July 1985 280,800
 
August 1985 252,720
 
September 1985 349,340
 
October 1985 117
 
November 1985 "09,492
 
December 1985 153,215
 
January 1986 117,936
 

Source: LNO O&M
 

Operation of Above--Farm Water Delivery System.
 

Surprisingly, the operation of many irrigation systems
 

in Thailand, with the exception of the Chao Phraya Project, 
 is
 

done on a trial and error basis. That is, the operation of the
 

water delivery system from the reservior down to the farm level
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is based on the past experiences of zoneman and engineers, rather
 

than on systematic operational procedures. In this regard, the
 

LNO irrigation project has had a good start, with initial
 

technical inputs from the consultant, in developing a systematic
 

operational model for an irrigation system. A flow chart of this
 

model is shown below.
 

The O&M branch of the project is responsible for the 

planning of weekly water delivery schedule. The O&M field 

sections report daily on the water elevation upstream and 

downsterem of each gate, settings for gate openings, rainfall
 

data. Weekly reports on cultivated crops and area are also made.
 

When the new computer model is operational the engineer in charge
 

will compute the effective rainfall and then the flowrate
 

required at each gate. A meeting of the heads of each O&M field
 

section and zonemen is held every Friday to discuss the
 

operational schedule for the following week and give assignments
 

to the zonemen. Eventually, it will be possible at the end of
 

each growing season to compute the efficiency of the entire
 

irrigation system. This measurement can then be used as an
 

index to indicate changes in the quality of system operation.
 

At the present time, the O&M section uses an Epson QX
 

10 micro-computer. An Apple Three micro-computer previously
 

owned by the consultant engineer was purchased by the Project
 

Field Director for use by project personnel. The water
 

management system currently used at LNO consists of three sub­

70
 



programs for the computation of effective rainfall, 
the weekly
 

water 
delivery schedule and weekly irrigation efficiency. Each
 

was 
 developed by the consultant engineer in close collaboration
 

with RID engineers at the LNO Project in order ensure 
effective
 

transfer 
of this new technology from the consultants to the O&M
 

personnel at LNO. The original water management system included
 

only the RMC.
 

A new water management program, covering both the RMC 

and the LMC has recently been developed by the Deputy Chief for 

O&M at LNO. This program was adapted during a one-year 

training program he attended at the university from the Utah
 

State University "Main System Model " to fit the 
characteristics 

of the LNO irrigation system and environment. The program, which 

is capable of corrputiri water req.irements for each chaek, will 

undergo operational testing on a Hewlett-Packard 9836 micro.­

computer beginning June 1986 when a Learn from Utah State will be 

at LNO under a USAID sponsored Mater Management Synthesis
 

Project.
 

One important Iimiti.np, factor for continuous 

application of this systematic approach in operating the 

irrigation system at 1,NO is the lack of qualified man power One 

LNO engineer who was directly involved in developing the approach
 

and computer programs was transfered into RI)'s Water Management 

and Operation Branch in Bangkok. At present, there is only one 

competent, wel thrained engineer in charge of computer
 

applications. 
 He is assisted by two qualified programmers. One
 

'/1]
 

http:imiti.np


staff member who previously worked closely with the consulting
 

engineer during the development of the original water management
 

model is now completing his studies at Kasetsart University, and
 

is expected to rejoin the project this year. The LNO Field
 

Director and the Deputy Field Director for O&M are both
 

supportive of using the computer for operating the irrigation
 

system. The Deputy Director General for Maintenance and the
 

Director of the Operations and Maintenance Division have also
 

expressed their support for the development and use of
 

computerized water management systems. It is, therefore,
 

strongly recommended that:
 

1. The approach being developed at LNO for the
 

systematic operation of the irrigation system be allowed to go on
 

for a few years in order to test its effectiveness, determine
 

training requirements and assess the replicability of the
 

approach for other irrigation systems in Thailand. RID's Water
 

Management and Operation Branch, which is at present the only unit
 

having personnel capable of applying this systematic and
 

microcomputer based water managment, should closely observe the
 

efforts of the LNO staff in this effort.
 

2. AI± of the engineering staff at LNO should be
 

trained in the objectives and procedures of the computer-based
 

water management system. Other staff, particularly zonemen
 

should receive training in the accurate collection of 
 necessary 

data and on the importance of their role in the successful 

employment of this system. 
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3. To 	 insure the continuity of the forthcoming test
 

of the computer-based water management system, essential
 

personnel such as the Deputy O&M Chief should not be transferred
 

from 
LNO at least until clear evidence has been obtained on the
 

operational merits of the system.
 

It should be noted here that William Bell's (former 

consulting engineer at LNO) computer programs on the Board 

Crested Weir Design, Computation of Flow Through an Orifice, and 

Computation of Back Water Curve were useful in developing the
 

original computer-based water management system. While they are
 

no longer used, Mr. Bell's training of RID personnel on micro­

computer systems provided them with the basic knowledge to
 

operate the newly developed system.
 

4.4 	 Operation and Maintenance of the On-Farm Irrigation
 
System
 

The on-farm water delivery network is relatively new.
 

Field observations at random spots reveal that the farm ditches
 

and faciliti-3 are in good and operable condition. On-farm O&M
 

is not expected to be a problem in the short-term. The long-term
 

quality of O&M will very much depend on the strength of the water
 

user groups. A study of the behevior of the water users groups
 

would be useful in providing some insight into ways of improving
 

on-farm O&M in the future.
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Interviews with 19 water users groups selected by the
 

project staff to represent both good and poor groups indicate
 

that the farmers do not feel they have any major difficulty in
 

carrying out their operations and maintenance responsibilities.
 

Those interviewed reported that they spent from two to five days 

carrying out routine maintenance (cleaning, removing sediment, 

and repairing damage) on the farm ditches. The chairman of the 

groups might have to spend a little extra time in organizing the 

maintenance. 

The groups have similar regulations concerning the
 

obligations of members and peanalties for those who do not
 

fulfill their responsibilities. Among the groups interviewed, 

it was reported that those who do not participate in scheduled 

mairtenance activities are fined at a rate of 30 to 50 Baht per 

day and those who cause any damage to the on-farm facilities or 

seriously violat;e the regulations incur a fine of 300 to 500 

Baht. 

Most interviewed farmers told the evaluation team that 

they learned about the on--farm management works, the important 

roles of farmers in maintaining farm ditches, and other subject 

areas useful to them from the Bang Fang Dang Rural Development 

Training Center. The evaluation team visited the center and
 

interviewed the head of the center and members of the staff. The 

efforts the staff put into training the water users groups was
 

very impressive. The center did not only provide classroom
 

lectures on basic subjects related to irrigation and irrigated
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agriculture, but also on-the-job training in how to operate and
 

maintain the on-farm irrigation system and other related subjects
 

using demonstration plots on which a functional mini-irrigation
 

system has been constructed.
 

The center, however, has been recently facing a
 

shortage of funds with which to run the training program. Two of
 

the four employees working in the demonstration farm land and two
 

office personnel are at present temporarily supported by
 

individuals who see the various roles of the center as important
 

for the successful operation of the LNO Project. Analysis of
 

past few year records indicates the cost of training was 30 baht
 

per trainee, which is comparatively low.
 

Based on observations and interviews with water user
 

groups in the field and the activities of the Ban Fang Daeng
 

Center, two recommendations regarding the on-farm management at
 

LNO appear to be in order.
 

I. Continuous monitoring of the performance of the
 

water users group should be carried out to provide information
 

for future development of a long-term plan for on-farm
 

management, as well as to assess the possibility of transfering
 

responsibility of operating and maintaining some minor parts of
 

the above-farm distribution system to farmers.
 

2. When the benefits of the Ban Fang Daeng Center are
 

compared to the low training cost of 30 baht per trainee, it is
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apparent that the center is a valuable component of the LNO
 

project. The center should continue to receive financial support
 

from the government. In addition, a long-term program for
 

training in various subjects, including the specification of
 

target groups, should be drawn up jointly by those agencies with
 

direct responsibilitiy for achieveing the objectives of the LNO
 

project.
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5.1 

5.0 Review of Economic Benefits - LNO Integrated Rural
 

Development Project
 

Project Background
 

The LNO Integrated Rural Development Project was
 

designed to meet a number of objectives beyond the provision 
of
 

on-farm irrigation and increased agricultural production. In
 

addition to research, extension, inputs and marketing activities
 

designed to support the agricultural production objectives, the
 

project includes community 
services designed to meet social
 

objectives. In terms of the rural development aspect, 
numerous
 

outputs existed in terms of numbers of families or villages
 

involved in various activities and organizational arrangements.
 

These were largely aimed at agricultural production, but also
 

included health and family planning, a variety of training
 

programs, and increased fish production.
 

The overall project objectives were set in broad terms
 

referring to the improvement of quality of life of the 
families
 

residing in the project area. 
 The [,NO irrigation project seeks
 

to raise the income of the LNO population, thereby decreasing
 

dependence on aid from the government. In regards to the on-farm
 

agriculture in 
the LNO project, 4 agricultural activities were
 

examined for their current status: 
 water management, (on-farm
 

systems, soil improvement practices and agricultural
 

communications. Originally (1977) the LNO 
project began
 

specifically as an irrigation project, but was broadened into an
 

integrated rural development project. A special feature of the
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project has been the on-site management arrangement under which
 

representatives of several Royal Thai Government (RTG)
 

departments involved developed 
 joint or closely coordinated
 

activities contributing toward common ob.jectives.
 

This evaluation of the LNO project essentially examines
 

impact 
 issues from the perspectives of the direct beneficiaries
 

and of the benefits to the economy as a whole. The principal
 

benefits analyzed are those anticipated from the second cropping
 

during the dry season.
 

In order to achieve the objective of increasing
 

agricultural outputs and 
improving the benefit distribution, the
 

promotion of dry season crops was suggested as the primary
 

channel for implementation. In order to increase the
 

agricultural outputs, the promotion program of dry season 
 crops
 

emphasized 
 three main factors (I) efficient water distribution,
 

(2) transfer of technology, (3) marketing of farmers' produce.
 

The effectiveness of the program depended on its ability to
 

perform the main activities successfully. To measure the
 

effectiveness in general, variables such as those listed below,
 

were considered for evaluation: 

a. 	 The marketing network and merchant relationship of
 

dry 	season crop production;
 

b. 	 Net return to farmers for various crops;
 

c. 	 Problems concerning yields, lack of credit, other
 
inputs, water delivery and the size of the market;
 

d. 	 Area to be expected for the planting of each crop.
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5.2 Evaluation of Project Benefits
 

5.2.1 Cost Benefit Analysis
 

Cost benefit analyses made for LNO in the past vary
 

according to assumptions made and the calculations used. For
 

example, the 1967 Project Paper ignored the capital investment in
 

the dam and irrigation system and showed a benefit-cost ratio of
 

2.95 and an internal rate of return of 25.8%. In the 1977 

Project Paper, the internal rate of return was estimated at 10.2% 

and the benefit-cost ratio at 1.29. The authors of that paper 

admitted that these levels were not very attractive. However, a 

later evaluation of LNO in 1981 used more realistic assumptions 

and showed the 1977 Paper's estimates or 1RR and B-C ratio to be 

unrealisticaly high.
 

5.2.2 The 1981 Evaluation pointed out that the 1977 

Paper did riot take into consideration production foregone by 

farms drowned by the res;ervoir. Furthermore, the 1977 Paper 

optimistically assumed dry season irrigation would expand to 

68,000 rai by 1981. In fact, the area only expanded to 20,000 

rai by that year. An 8% discount rate and 50 year proiject life 

were used in the 1977 calc:, latrions. If a higher discount rate 

and 30 years pro.jcct life had been used, the economic return of 

the LNO project would have appeared unacceptable. The 1981 

Evaluation also noted that, if the actual irrigable area turns 

out to be much lower than the design area, the economic benefits 

of the project would become extremely poor in relation to the 

capital already invested. 
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5.2.3 Like the 1981 Evaluation, capital investment
 

costs are not included in the cost-benefit analysis presented
 

below. This analysis only takes into consideration the on-farm
 

development component. It is considered that the physical and
 

social infrastructure that was introduced in LNO served the
 

purpose of politically stabilizing the areas 
 surrounding the
 

project site. 
 Seen in this light, LNO's capital investment has
 

saved the government the expense of using military means to
 

achieve the same goal. and the loss of 
life this would involve.
 

By not taking into account capital investment, this analysis
 

hopes to measure the on-farm development component which is 

considered as the extension of an 
already constructed irrigation
 

project.
 

5.3 Benefits
 

5.3.1 Calculation of the benefits 
 of the project
 

required a determination of the cropping patterns. 
 These were
 

determined by interviews with the Department of Agriculture, the
 

Office of Agricultural Economics, 
the Department of Agricultural
 

Extension, The Department of Non-Formal Education, The Department
 

of Fisheries, 
The Department of Community Development, The Bank
 

for Agriculture ..
,nd Agricultural Cooperatives, Comtmercial banks
 

in LNO area, the Department of Agricultural Cooperative
 

Promotion, merchants and 
 the private sector dealing with LNO
 

area, LNO staff and the farmers. It was found that cropping
 

pattern was 
 decided by considering the availability of labor,
 

efficiency of water distribution, and past returns.
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5.3.2 Although wet season non-glutinous paddy gives
 

high economic return (See Table 1) its price is quite unstable.
 

Hence it is excluded in the calculation of benefits. Although
 

non-glutinous milled rice has a higher stability in price, it is
 

not relevant here because the farmers usually sell the un-milled
 

paddy, for the present analysis the un-milled paddy is a better
 

indicator of the farmers' benefit from the LNO Project. See 

Table 2 for instability of crop prices. The benefits also 

excluded benefits from the reservoir proper; e.g. fishery 

benefits from the reservoir, tourism, household water consumption 

from the reservior, ard the wniter for agriculture uses in up­

stream areas are not included in the benefit stream. 

5.3.3 OAE f'ound that, on average, 7% of irrigable 

land was cultivated in the 1984/85 season. For purposes of 

calculation, 10% was as,;u;.imed. 

5.3.4 Other data from the OAE evaluation team was 

taken and adjust;ed to reflect the economic price of the crops: 

a. 	 Assuming a shadow wafge rate of 83%, the daily 
shadow wage rate was determined as 25 baht per 
day. 

b. 	 Al.1 other inputs (seeds, fertilizer, pesticide, 
insecticide) excluded 10% indirect tax.
 

c. 	 Rent and depreciations are also excluded. 

5.3.5 Table 1 gives the Financial and Economic
 

returns of crops. Tables 3a and 3b show the cropping intensity
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and cropping pattern assumed in the cost-benefit analysis. The
 

total incremental benefits of the project are given on Table 4.
 

5.4 Costs
 

5.4.1 On-farm development costs come from the 1981
 

AID Evaluation. The on-farm development costs for the Ditch and
 

Dike and Modified Ditch and Dike (LNO) models were given by the
 

LNO project office.
 

5.4.2 Operation and maintenance costs for the total
 

system for the years 19q7 to 1981 come from the 1981 AID
 

Evaluation. Post 1981 data comes from the LNO project office
 

reports. Included is all the cost for development of industrial
 

agriculture as well as costs for the Specific Assignment Teams
 

(SAT).
 

5..4.3 Other assumptions in the calculations of costs:
 

a. 	5% annual inflation adjustment up to 1985.
 

b. 	Exchange rate of $1 equals 27 baht. This is a
 
conservative valuation. It is possible to use
 
the exchange rate of $ 1 equals 26 baht.
 

5.4.4 Project costs are presented in Table 5.
 

5.5 Analysis
 

5.5.1 Assuming a project life of 30 years (1976-2005)
 

and a discount rate of 12% per year showed a cost-benefit ratio
 

of 1.10943 and an internal rate of return of 15.5. These levels
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are considered to be satisfactory. They pass all the
 

conventional requirements for water resource projcts, as imposed
 

by the World Bank or Asian Development Bank. If a discount rate
 

of 15% is assumed, the cost-benefit ratio is still higher than
 

one at 1.01576.
 

5.5.2 
 It.must be mentioned that these estimates are 

very conservative. The wet season non-glutinous rice 

cultivation wits not included in the benefits after 1985. The 

dry season non-glutinous rice is assumed to increase to 1979 

level by 1990 and onward. The assumption is made for the 

purpose of calculating cropping intensity. In estimating the 

incremental benefit of LNO project the dry season non-glutinous 

rice after 1985 is not included. 

5.6 Sensitivity Tests
 

5.6.1 Since the benefits of non-glutinous rice in the
 

wet season were not considered in the base cost-benefit 

analysis, sensitivity analyses were conducted tc. tfesi for this 

and other variations. The results of the sensitivii.y t;ests were 

encouraging (See Table 6). 

5.6.2 Case J assumed non-glutinous rice in th- we
 

season to be included in the benefit stream. A very higE
 

discount rate 
 of 35% per year was assumed. The cost--benelf
 

ratio was still positive at 1.0904 and the TRR was quite high a­

43.9. 
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5.6.3 Case II assumed cost to be 5% higher than in
 

the conservative Base Case. A 12% discount rate, the rate
 

conventionally 
app]ied to water resource rrojects, was assumed
 

in this case, the B-C ratio was 
0.965 and the IRR 11.75%. Here 

the B---C ratio was close to one and the IRR was near 12%. 

5.6.4 [f a project shows an IRR above 12%, it is 

considered a viable project. Given this criterion, Cases III and 

TV tested for variationswere of benefit. An increase in and a 

decrease in benefits of 5% were test.ei. In each case, the IRR 

was 14% or above. 

5.7 	 Kinds or Benefits and Factors Contributing to Benefit 
Variation in the Project Sub-Areas 

5.7. 1 	 Kinds of Benefits. The general overall 

benefits of the project are as follows:
 

a. Water 	is available when needed for irrigation.
 
b. Water 	is available for fish ponds
 
c. Flooding near the rnt~ural 
river bed 	 is relieved. 
d. Water is available for household use.
 
e. Because the wter table in the area has risen, 

drinking water is more accessible through wells.
 

5.7.2 Factors Contri huting to Variation of Benefits: 

a. Distribution of water varies depending on the 

topography of the land. Farm; located on hilly ground may have 

trouble receiving water. This is especially true if the farm is
 

far from the supplying canal. 
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b. In the 23 units receiving water for crops, land
 

holding varies from household to household and, in general, those
 

with the larger holdings get better yields. There also
are 


differences in soil quality which affec; yield. 
 The soil in some
 

areas have salinity problems while the areas with Phi 
 Mai soil
 

are much more fertile. With proper fertilizer use, the
 

difference would not be so great. 

r . The farmer'.-. ability to predict the market and 

choose a profitab],> crop to (-ultivatc flso contributes to the 

vari ati on of henefi ts. lor example, farmers who chose to 

cultivate glutinrus rice last. year did better than those who grew 

regpular rice b.cause of a rise, in the price of glutinous rice. 

Obviously, the varying abilities of the farmers in each unit as 

farmers determines how much benefit he t;ake.can 

5.7.4 Incremental Benefit Generated by the Project
 
Sub-Areas: 

a. A measure of the added economic, benefit for 

each sub-area is presented in Table 7. Figures for the actual
 

incremental b(-nre:fit, for the crop year 1984/85 were used in the 

present analysis. The benefit was divided by the acreage in each 

of the subareas. Obviously, the size of land is the major factor 

to show how much benefit a sub-area or household receives. 

b. The calculation did not take into account 

benefits generated for sales of glutinous rice and livestock 

(chicken, buffalo, 
 etc.). The drop in home consumption of
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glutinous rice du W Lie affeet. "fr inrome e .nsti .ity alsoime was 

int,, w'sidra;ltion 

evaluat.i on of I.N() i rt,: tdfl. l (1eve loprr ., Firm s;eh(,Jd consumption 

of glutinous iore for home consumpt;ion wa; h;./3.% and that for 

non-g ] ut.i rous; ri rc(e was-;>'.()% f hem t."rta I production per 

household. The res here only measure economic benefit 

not taken i:or in k..ep ing with the OAE's 1984/85 

figu., usd 

added by LN() i rriFgati.ir,, lenetnits- from, fi h pond production were 

included as it is water r',."ated. 

.8 Comparison rf On-Farm . rrigat.i on Models 

5.8. 1 A ompairi:ri of h, ,ost./lrenefit between three 

irrigat. ion rrr rI, : ( I ) Inurlr rr,.ol1i int.i,,n ( I),t..r,. ive) Mode]; (2) 

Lam Nam Or ni (ModrIi f'i ed iLe}h I) i ke mod ified[)D ;mri ,r extensive) 

Model; (3) F)i t.rh nnd l)ik e (E.: .j.iw-) Modrel was made Lo determine 

whi -h mrlode yield:s the mos L. e,-rflnofi, benefit. 

5.8. .2 Ir ecap ing L.te 1.1 rP model.sr;, it. was assumed 

that- they were ,, 1 equal in herms of the fol lowing non-water 

variabl es: 

Ext.er-i on e,f"ort. 
- Cropping pal.tern

*,n, i I y.per
 
'Il PO;pli y
n-


1"nI,''me':* Ir tMrr'jrerieIrshi Ip. management abi I t.y, 
ncner : 1i,, L", in;]r'kelt aiJ factoir inputs. 

.8. d irsciint. ng., non water variables. the 

relative cost/benefits of the three mr),leln were made to reflect 

their relative efficeienicy of water di stribution. The r:omparison 
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shows (1) the l,and Consolidation Model to be the most efficient, 

followed by (2) the Lam Nam Oon Model and then the (3) Ditch and 

Dike Mode], in terms of water distribution. 

5.8.4 However, when the relat.ive construction costs 

of the different models are taken into consideration, they rank 

in the opposit e order" in terms of economic benefit. Construction 

costs of the ('J) Dit.ch and Dike in set at, 2, 100 baht per rai, the 

(2) Lam Nam (on Model at 2,500 baht/rai and the (1) Land 

Consol idati on at 9,214 baht/rai . Expressed in ratios, the 

relative const;ruction Costs of (3) to (2) to ( 1)] are 

I 1. 19 : 4. 4. 1ri other words, the land Consolidation Model1 


costs over four" timres the amjurit, to build either of the other 

two. Evn if the Consolidat, ion model is a more efficient water 

distribution sy;t,-m, it would have to be more than four times 

more effi i.!I.t, t.,o yield t~h .:;arne er-oriomic: benefit as the other 

two, Thi:-. is impossible as the difference in water distribution 

.wcrn lat varyeff ici eri::y h i rri ion mode]l .; does riot to thi s 

degree. 

5.8..h Comparing the LNO model and the Ditch and Dike, 

it is found that the different in crop yields between the two is 

not significant. Hence it is difficult to determine which model 

will generate a better cost--benefit ratio or will provide a 

better eeconomi return. 
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6.0 Review of P'roduc ti,on and Markt.inrt 

6. 1 In trodnct.i .)n: 

The Norteas has an exL engive ngriculttura] marketing 

system which is able to handle a wide diversity of crops. In the 

past LNO farmers were not. involved w it h lis marketin r system to 

any great extent, ,speoi Iv with rta.p,-1 to dry season crops. 

However, there were a Fw fzirrijr'rn wio did produce high quality 

raw mater for rid ' ,mn processors. Thei a I sale Ito I ,m,, "md 

marketing effort undertaken nt INO In twrion 1981] and 19B5 focused 

on expanding Lbh einkages between Mu fairrmers nnd the existing 

marketing SYS tem, part in ier I in ti "', : t. ion of he project 

area whrp, cor.--Lv' in Pf on -farm waitrr dalivery systems had 

been coml:,cLod, providli ng farmers with reiiable supp.lies of dry 

season irrigahion water. 

Ti f, has i c approhch was to identify potential market 

linkages, train farmers to produce selected crops for specific 

existing markets, and to produnce sil.! icien quantities of high 

quality prodcite in order to at; raa t roni o of additional 

private sector int ere.ts the agro -thiness potential of LNO.tto 

The obtiective of increas irn private sector involvement 

at 1,NO derived in part from Mec poor performance of several 

attempts by th, lovernmenL ho encojirag, dry season cropping at 

LNO by means of price nn r rbhi.ge garnntee schemes. The 

failure of these attempts coincided with the emergence of the 

Joint Publie-Priva he Sechor C-i.n:ulLi I"ye (Comit.tee chaired by theha 

Prime Minist er. The puirpose of t.hi nahional committee was to 

provide a forum for disnuss ion of ba;in issues related to 
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6.2 

economic deve]opment and to help reduce the suspicion and 

animosity which had characterized relations between the 

government and private rectnrs up to that time. Thus the I.NO 

marketing initiative received legitimation from the highest 

levels of government during it:s crucil] beginning stages, and 

reinforced the resolve of officials at LNO who had already 

accepted the need for ruhstant;iai private sector participation in
 

the development of the area.
 

I)escri pti on of Act;:iviti (s:
 

The m:nrk,- iriAn prurnm introdueed at ENO consisted of 

three e.emrernls: ma rket. rcr.earrh, mar'k trir . ext;enrion, nnd market 

deve Ioprmet, 

Ma,rhet, I.eer'.ebrrl
 

. .t. ",n ra ted the 

idenLi fij , i.i,,n "r ,rf'p:-, wtii, c,oulId b, ir)duced at Lam Nam Oon 

r nd mar'kt-L: whi eb wr,ul] ,;rrve as outli rt.,; fr'r tihrorn e rrop;. 

'it' nra r"h.i' rt!;r-a reh cr),r r( on e on 

nit; iinl e rforts focused on the identifircation of crops 

n]rrndy beinig prrour'rl by far'mer.; in the Il.am Narn Oon irrigated 

area. At. the same tim', p.roblem.s; retnted I,Lu product; ion of those 

crops wrerr rp:c'n red. (o NFp:,ina] irit rerY;-l were probIems rel.ated 

to water" del i very and w-ter rnannrement, quality control of 

produce, 1eve I of riricul turn] Looh/nol , y employed, prices 

obtained for tMeo ,rops, and the locati ons of market:s where these 

crops were traded. 
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Once existing markets had been investigated, further
 

research was required to identify additional outlets for farmers'
 

produce at local, regional, national, and international levels.
 

The objective being to provide farmers with alternative market
 

opportunities where higher prices could perhaps be obtained. In
 

depth research was conducted at markets at each level in order to
 

establish price variation patterns and trading practices specific
 

to each outlet.
 

Linked to the research conducted at markets at each
 

level, was the identification of existing marketing channels.
 

The purpose in this being to be able to advise farmers on which
 

channel would bring them the highest returns. In addition,
 

marketing channels which were only slightly developed were also
 

studied for their potential for further development. It was also
 

important to determine the flow of agricultural commodities from
 

the Lam Nam Oon area in order to learn the price margins which 

would be expected by potential traders, processors, and 

investors 

The identification of key traders or middlemen in each
 

principle outlet was an important objective of the market
 

research. It was necessary to establish the commodities and
 

volume traded by each major trader. It was also necessary to
 

understand the problems each of these middlemen had in the
 

wholesaling and retailing of agricultural commodities.
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6.2 

Finally, market research was undertaken to identify the
 

raw materials needs of private sector traders and processors.
 

In this case, the owners of processing and canning factories were
 

contacted. Crops with the potential of being produced at Lam Nam
 

Oon were identified and details regarding price and quality
 

standards were discussed.
 

- Marketing Extension
 

The Ban Fang Daeng Rural Development Training Center
 

served as the principal channel through which market information
 

was transferred to farmers. As the results of market research
 

became available, this information was incorporated in the
 

curriculum for water user groups and others trained at the
 

center.
 

Marketing training covered the following topics:
 

- seasonal crop price variations at 
with an emphasis an crops produced 
potential for being produced 

local 
or 

markets, 
with the 

- off-season production techniques 

- the importance of a mixed farming system 

- production of vegetable crops as a group on a 
rotating basis to better meet market demand
 

- contact and relations with vendors
 

- methods of marketing, including packaging and
 
arrangements for selling
 

- best and most risky crops to cultivate
 

- location of best local markets for specific crops,
 
names of vendors, middlemen, and processors in the
 
area. 
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Marketing training was also provided to the field level
 

officials working in the LNO area. Presentations to the SAT's
 

and tambon agricultural extension and community development
 

officers covered the same topics as outlined above for 
 farmer
 

training. Two additional topics were included for presentation
 

to extension personnel. These included:
 

- orientation on the necessity for private sector 
participation in solving rural marketing problem; 
and, 

- the use of water user groups as the basis for crop 
production and marketing. 

The SAT's were provided with more frequent training and
 

received directives in their weekly meetings at the Lam Nam Oon
 

Operations Center. Members of the Working Group who worked
 

closely with the SAT's insured that three additional topics were
 

discussed frequently:
 

- the extension to farmers of the concept of mixed
 
farming oriented to local market demand;
 

- the need to provide selected services to the private 
sector and how these services were linked to solving 
the marketing problem at Lam Nam Oon; and, 

- the necessity to maintain minimum quality standards 
of produce. 

The objective of training field staff was to help them
 

to better comprehend the market forces at work around them; to
 

expose them to the fact that local outlets existed for 
 promoted
 

crops, so long as minimum quality standards were maintain..
 

Most field staff had had negative experiences in their
 

92
 



interactions with marketing or had heard negative stories. It
 

was necessary to present marketing in a positive light; in a
 

manner which fostered a deeper understanding of local market
 

conditions end the methods used in marketing locally produced
 

commodities.
 

Familiarizing field level staff with local marketing
 

situations permitted them to talk easily with farmers about
 

marketing problems. The field level staff was presented with
 

solutions to local marketing problems which could be understood
 

by the farmer and were feasible. The long term objective was to
 

transform the farmer into a market oriented producer, demanding
 

technical information on the production of crops under irrigated
 

conditions, to which extension staff would be required to
 

respond.
 

Other components of the marketing extension program
 

included:
 

- a monthly newsletter which reported on the prices of 
selected crops in markets serving the Lam Nam Oon 
area, with short articles giving observations on
 
local market conditions. The newsletter was made
 
available to agricultural extension, community
 
development, cooperative promotion, and non-formal
 
education units throughout the irrigated area of Lam
 
Nam Oon;
 

- weekly radio broadcasts would offer local market 
price information as well as commentary on crops 
currently being promoted by the Project; and, 

- various aspects of marketing and local market 
conditions were discussed by the marketing advisor 
with farmers in village meetings of water users 
groups and at dry season crop promotion campaign 
meetings. 
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6.3 Market Development:
 

The development of markets for agricultural commodities
 

produced at Lam Nam Oon was based on the establishment of links
 

between producers and traders.
 

Once crops under production had been identified,
 

outlets were sought for those crops. Samples of produce 
were
 

made available to traders and processors in an effort to 

demonstrate that Lam Nam Oon farmers could provide the 

commodities they required. As an incentive to the 

middleman/processor, central 
points of sale were established to
 

make more convenient the purchase of commodities. This initial
 

contact between farmers and a new middleman is crucial to any
 

market development effort. Pricing, timing and smoothness of the
 

purchasing operation are essential in establishing a favorable
 

atmosphere-one which would encourage an expansion of private
 

sector participation in the area.
 

A market development incentives program was designed to
 

encourage investors and the local banking community to 
consider
 

the potential for agri-business development at Lam Nam Oon. The
 

incentives were designed and based upon the needs of middlemen,
 

processors, and traders as revealed by the private sector in the
 

course of market research. In order of priority, these needs
 

included: credit, source of quality raw materials, and support
 

services.
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private sector incentive program which was adopted
The 


by the LNO working groups included the following elements:
 

- Credit
 

Commercial lending institutions and investors require
 

agro-industrial venture.

evidence of acceptable returns on any 


credit made

Banks require a positive cash flow to insure that 


and investors required

available to investors would be repaid, 


profit margins which would make their efforts worthwhile.
 

investment opportunity
A series of agro-industrial 


prepared to demonstrate the feasibility of agri­
reports were 


Reports were prepared
business ventures in the Lam Nam Oon area. 


pointing out the potential for investment in a 
groundnut shelling
 

and a small canning factory. The production potential
facility 


young ear corn, Japanese suyo melon,

of groundnuts, tomatoes, 


chili peppers, and rice and groundnut seed was 
also examined.
 

of
 
report recommended the commercial feasibility
Each 


the project studied and examined in detail the potential for
 

These reports were made available to
 development at Lam Nam Oon. 


major lending institutions in an effort to make them aware of the
 

When the reports were
 
potential for ir.estment at Lam Nam Oon. 


Thai summaries were provided to potential investors.
 in English, 


were used in some cases to support requests for
 
The reports 


credit from commercial banks to invest at Lam 
Nam Oon.
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- Quality Raw Materials
 

Market research revealed that significant excess
 

capacity existed in crop and vegetable processing factories in
 

the Northeast region of Thailand. Owners and managers of these
 

factories reported that even during the peak production season
 

the had to transport raw material for processing long distances
 

to make use of idle equipment even during the peak production
 

season. Processors were especially eager to employ equipment
 

during off-season periods.
 

Food processing factories in the Northeast could serve
 

as outlets for several crops which could be produced at Lam Nam
 

Oon, including: tomatoes, young ear corn, Japanese suyo melon,
 

pineapples, dwarf cucumbers, beans, peas, and sweet corn. Prices
 

being offered by the factories were adequate - offering a profit
 

to middlemen and a satisfactory return for labor invested by the
 

farmer. But, the quality of produce received by the factories
 

was usually poor, with the result that farmers often received
 

less than the price anticipated. A similar situation exists with
 

the quality of certain field crops. Groundnuts, which have a
 

high production potential at Lam Nam Oon, are a case in point.
 

Processors and exporters of groundnuts throughout Thailand agree
 

that the quality of groundnuts produced are the principal
 

constraint to higher prices and increased exports. In addition,
 

groundnut seed continues to be in short supply as the quality of
 

groundnuts produced are of poor quality and cannot be employed as
 

seed. However, markets exist and can be developed once the
 

quality of Thai groundnuts improves. Long term data on groundnut
 

96
 



production at LNO is not available. As the following figure 

shows production per rai at LNO remains somewhat below the 

national average. However, in the absence of comparable data on 

costs per unit of production and area, it is not possible to 

satisfactorily evaluate the lower level of groundnut production 

at LNO. 

Figure 6.3 
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The Department of Agriculture has conducted extensive
 

field research on the production of industrial crops, groundnuts,
 

and other field crops under irrigated conditions in the Northeast
 

(and elsewhere in Thailand) through the 1970's and the 1980's.
 

Therefore, the technologies exist which will insure the quality
 

of these commodities. The mechanisms do not exist, however, to
 

transfer these technologies to farmer-irrigators. Through the
 

SAT's and the marketing extension program at Lam Nam Qon, an
 

attempt was made to provide the farmers with the technologies
 

required to meet the demands of existing markets.
 

- Services
 

The services provided to the private sector through the
 

Lam Nam Oon Operations Center served as an incentive to traders
 

and investors not yet familiar with Lam Nam Oon to study the
 

potential for development in the area.
 

These services included:
 

- orientation to the Lam Nam Oon area through a 
briefing in the Operations Center's Situation Room, 
followed by a short field visit. 

- introductions to farmer leaders, key government 
officials, local middlemen and traders, bankers, and 
visitors from Bangkok who may be of some assistance 
to the entrepreneur 

- providing information obtained from an evaluation of 
market research data, including contacts at central 
and terminal markets who may provide additional 
outlets for the entrepreneur 

- reports and studies to support any business activity 
the entrepreneur intended to undertake in the Lam 
Nam Oon area. 

- communications facilities 
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6.4 

- maps 

- assistance from the Special Assignment Team 

- publicity for any endeavors undertaken through 
news conferences, radio, and newspaper publicity 

- location of areas for cultivating selected crops. 

Under the direction of the Working Group, the SAT
 

assisted traders operating in the Lam Nam Oon area in various
 

ways, such as:
 

- identification of villages which produced high 
quality commodities having followed extension 
recommendations 

- guides to accompany the trader's trucks to 
purchasing points 

- organization of farmers to cultivate and sell their 
produce 

- coordination of commodity purchasing, including 
handling, transporting, and storing. 

Managed Crop Production
 

A crop specific program of managed production was
 

designed and tested by the marketing advisor during the 1982-85
 

dry seasons. Vegetable production and marketing groups were
 

organized by the SAT's. In addition, young ear corn and tomatoes
 

were identified as an industrial crop which was in demand by 

local canning facilities. Production and marketing schedules 

were prepared for both activities and the managed production 

system was tested. 
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6.5 

The managed production program included special
 

training for participating farmers and SAT's selected as
 

technicians. Special credit arrangements were made with the BAAC
 

and seed and technical recommendations were provided by the
 

agricultural research personnel resident at LNO.
 

The development of a managed production system was
 

necessary for several reasons:
 

to insure a constant supply of raw material to 
the
 
canning facility or to local vendors (who were
 
required to purchase vegetables from
 
middlemen/transporters);
 

- to insure some measure of quality control of the 
produce; 

- to demonstrate the feasibility of group production; 

- to insure the production of a sufficient volume of
 
raw material for the canning facility; and,
 

- to demonstrate that market oriented production was 
viable at Lam Nam Con. 

Market Size and Consumption Patterns
 

6.5.1 Field Crops
 

Groundnuts are the principal field crop produced in the
 

Lam Nam Oon area during the dry season.
 

Dry Season Groundnut Cultivation
 

Dry Season Groundnut Cultivation % of Farmers
 
as % of Total Area Planting Groundnuts
 

Planting as % of Farmers Planting
 

1981/82 32 31
 
1983/84 76 83
 
1984/85 46 55
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At the present time, farmers sell their groundnuts to
 

traders from various provinces of the Northeast (Loei, Kalasin,
 

Ubon), as well as t.o local middlemen who sell the crop in Udorn,
 

Khon Kaen and Nakorn Sawan (a portion of the groundnuts marketed
 

in Nakorn Sawan are directly exported by container). Some of the
 

groundnut production is processed in the region prior to being
 

sent to Bangkok. For example, there are groundnut shelling
 

factories operating in Ubon, Kalasin, and Surin - a fourth
 

factory in the LNO area closed in 1985 due to poor management,
 

but may be reopened. A significant portion of the groundnuts
 

produced at Lam Nam Oon are consumed in the region as snacks,
 

confection, and food. Only the worst quality nuts, which cannot
 

be consumed are sent to oil extracting facilities.
 

The market for LNO groundnuts is considered reasonably
 

large. Moreover, the quality of the groundnuts produced at Lam
 

Nam Oon is generally very good when compared to that of those
 

produced elsewhere in the Northeast, and especially when compared
 

to those from the North. Samples sent by project consultants to
 

Italy, Germany, and the Netherlands were well received and of
 

acceptable quality. However, exporters in Bangkok hesitate to
 

take contracts to supply to those markets because of an
 

insufficient and inconsistent supply of the highest quality hand­

picked-selected groundnuts.
 

The DOAE has periodically purchased groundnuts at LNO
 

for use as seed in its disaster relief and upland cropping
 

promotion programs. The additional demand provided by DOAE in
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one year, plus the above-market prices paid by the department,
 

has tended to stimulate increased production the following year.
 

However, since the volume purchased by DOAE varies each time it
 

intervenes in the LNO market, the effect is to generate a boom
 

and bust cycle for groundnut producers.
 

A final influence on market size is the variety of
 

groundnut now being produced by Lam Nam Oon farmers. The Tainan
 

9 variety has been promoted in the Lam Nam Oon area by Government
 

agencies for more than five years This variety was introduced
 

to produce groundnuts for the domestic vegetable oil market which
 

is presently depressed, and will probably remain so, as the
 

supplies of palm oil and coconut oil increase due to over
 

production in other regions of Thailand. Groundnut oil is only
 

blended with these oils, never sold as groundnut oil, and thus
 

demand is likely to remain low. Both domestic and export markets
 

prefer other varieties which have a lower oil content and area
 

more appropriate for roasting, boiling, confection, and snacks.
 

The market size for Lam Nam Oon groundnuts could be significantly
 

increased as a result of a switch to a variety of groundnut with
 

a higher demand potential. The Sukhothai and Lampang varieties
 

produced in Northern Thailand should be tested and tried to
 

determine their suitability to the agro-ecological conditions at
 

LNO.
 

Other field crops produced at Lam Nam Oon include a
 

local variety of sweet corn, watermelons, pumpkins, and
 

cucumbers. The sweet corn is consumed locally, with the only
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outlet being markets serving the Lam Nam Oon irrigation command
 

area. Any significant increase in production would cause prices
 

to fall. The production and marketing of watermelons and
 

pumpkins continue, even after considerable efforts on the part of
 

project staff to discourage production in favor of other crops.
 

The area planted in both crops has decreased between 1980 and
 

1985/6 dry season, suggesting the success of these efforts. The
 

production of cucumbers in several areas of Lam Nam Oon has been
 

very successful. As with watermelons and pumpkins, marketing has
 

been relatively simple. Local traders as well as traders from
 

other provinces buy these three crops at the farmgate and
 

transport them for sale in Bangkok and other cities along the
 

way. Interviews with farmers show that the area planted has
 

increased steadily from 188 rai in 1983/84 to 400 rai in
 

1985/86, suggesting that there may still be room for growth in
 

the market for this crop.
 

Chili peppers is also a field crop which is already
 

successfully cultivated and marketed in Lam Nam Oon. Despite the
 

large volume of chili peppers produced domestically, Thailand
 

must also import approximately 300 hundred tons of dried peppers
 

each year. Moreover, since prices for chili peppers during the
 

late dry and wet seasons can reach 70-80 baht per kilogram,
 

farmers at LNO could benefit substantially from an expansion of
 

chili pepper cultivation.
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Types of Dry Season Crops Grown at LNO
 
1985
 

53.00% groundnut
 
5.30% local sweet corn and baby corn
 
11.66% watermelons
 
11.45% pumpkins
 
6.06% vegetables
 
5.47% dry season rice
 
7.06% other crops
 

Traditional dry season crops are prone to radical
 

fluctuations in production and area under cultivation. However,
 

it appears that those crops with primarily only local market
 

opportunities are less popular with farmers than previously was
 

the case.
 

Price, Area Cultivated, Volume Produced
 
LNO Dry Season Crops 1981 - 1986
 

1981/82 1983/84 1985/86
 

Groundnuts
 
Price (B/kilo) 8.00 9.17 5.78
 
Area (rai) 1741 7348 1336
 
Production (tons) 340 1199 221
 

Watermelons
 
Price (B/kilo) 1.63 1.19 1.16
 
Area (rai) 1057 837 557
 
Production (tons) 2259 1900 872
 

Pumpkins
 
Price (B/kilo) 1.04 1.21 1.58
 
area (rai) 1007 380 358
 
Production (tons) 4299 380 360
 

Source: LNO Operations Center
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8.5.2 Industrial Food Crops
 

During the period of the project several pilot attempts
 

were made to introduce industrial food crops (young ear corn and
 

tomatoes) to the LNO area. Both of these crops had identified
 

markets - processing factories in Sakon Nakhorn and Khon Kaen.
 

These efforts were well supported by the LNO management, which in
 

each case provided transport, manpower, and other facilities to
 

underscore the feasibility (viability) of the effort and maintain
 

farmer confidence that the-potential existed for the further
 

development of industrial crop production.
 

These initial efforts faltered for two basic reasons:
 

1) the farmer's lack of expertise in the production of a crop
 

which demanded strict specifications; and, 2) the farmer's lack
 

of experience and capability to harvest and properly handle
 

(post-harvest technology) large volumes of perishable vegetable
 

crops. These efforts also showed clearly that mere extension and
 

even the pressence of guaranteed markets cannot insure the
 

successful cultivation of these crops by farmers, and thus they
 

contributed to i.,creasing the degree of acceptance of the managed
 

production of irrigated dry season crops for sale to agro­

industrial outlets.
 

Markets for industrial food crops capable of being
 

produced at LNO are sizeable. Based upon discussions with DOA
 

personnel at LNO and food processing and processed foods
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marketing specialists at Kasetart University, the following
 

industrial food crops have a high potential at LNO:
 

Young ear corn (baby corn)
 
Asparagus
 
Sweet corn
 
Young cucumbers (gherkins)
 
String beans
 
Peas
 

Four food processing factories are operating in the
 

upper Northeast, while a fifth in Khon Kaen has ceased operations
 

due to debt and management problems. Factory managers report
 

that there is a shortage of high quality raw materials for
 

processing, especially in the early and late dry season. During
 

these periods these factories transport raw materials from
 

Lampang and Chiang Mai in order to maintain operations. A pilot
 

canning factory in Sakon Nakorn, originally built under Royal
 

sponsorship, has recently been upgraded with assistance from a
 

multi-national food processing firm, which will also help to
 

improve management and quality control procedures. It was
 

reported that if this factory can be made to produce canned
 

tomato past at full capacity, the same multi-national firm would
 

consider building another factory in the same area. The
 

production ibf this factory is aimed at the export market.
 

However, the domestic market demand for tomato paste exceeds
 

local supply by 30-35%. The Thai canned sardine industry alone
 

consumes approximately 6,482.5 tons of tomato paste annually.
 

However, because of the frequently unsatisfactory quality of
 

domestic paste it must import a large portion of the paste it
 

uses.
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Although all four factories process tomatoes for paste
 

almost exclusively, the managers claim that they are also
 

interested in several other crops for processing including: young
 

ear corn (baby corn), asparagus, beans, sweet corn, pineapple,
 

and peas. Each factory requires minimum quantities of each crop
 

before it would be worthwhile to adapt equipment to different
 

crops. That minimum quantity depends on the capacity of each
 

factory; varying from 5 to 15 tons per day.
 

The proximity of Lam Nam Oon to the four operational
 

processing factories gives it a locational advantage over other
 

irrigation command areas of the Northeast. However, it will be
 

necessary to substantially improve the quality of the industrial
 

food crops grown at LNO, if it is to turn this natural advantage
 

into increased income for the residents of the area.
 

Studies financed by USAID in 1982 and 1983 reported on
 

the types of crops and market share Thailand could claim of the
 

processed food markets in Hong Kong, Japan, Singapore and the
 

United States. Lam Nam Oon could easily contribute to Thailand's
 

claim on those markets.
 

Any significant expansion of industrial food crop
 

production at LNO would probably serve as an incentive for the
 

Kaset Isan Company (Khun Chatchai Boonyarath), which also owns
 

the 10,000 rai Tawan Farm in nearby Seka district of Nongkhai, to
 

pursue its planned investment in a 700 MT/day processing factory.
 

This very large facility has been planned for establishment in
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Phananikhom district of Sakon Nakhorn province. The chairman of
 

the company pointed out that the Tawan Farm would serve as his
 

firm's fallback supply of tomatoes, while a significant supply of
 

raw materials for processing would be expected from the LNO
 

Project area.
 

Although the Kaset Isan factory is still in the
 

planning stage, the LNO Project staff should continue research on
 

industrial food crops and techniques of managed production to
 

meet possible future demand. The excess capacity which exists in
 

to
operational processing facilities is sufficient enough reason 


promote the production of industrial food crops.
 

6.5.3 Vegetable Crops
 

Vegetables traded in the five markets serving the Lam
 

Nam Oon area are obtained from three principal sources: areas of
 

intensive vegetable production near Phangkhon; in Sakon Nakhorn;
 

and, through middlemen who transport vegetables into the Lam Nam
 

Oon area from other provinces.
 

The peak production period for vegetables in the LNO
 

area is during the cool season, December through February.
 

Quantities not consumed by the household or traded in the village
 

will be shipped to central markets. During this time only
 

specialty vegetables are shipped into local markets from Bangkok
 

and other central markets in the Northeast.
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Beginning in mid-March, however, local vegetable
 

production decreases, 
prices begin to climb, and the volume of
 

vegetables transported into the area begins to increase. Thus,
 

vegetables are brought into the Lam Nam Oon markets 
 from mid-


March until October or November.
 

Vendors reported buying vegetables from local producers
 

as well as from middlemen who transpcrted vegetables to Sakon
 

Nakhon from other provinces. Although the vendors preferred to
 

purchase locally produced vegetables, supplies were inconsfstent
 

and quality was generally lower than that sold by middlemen. The
 

issue of product quality appears to be one of the most important
 

obstacles to successful market penetration by LNO farmers.
 

6.4 Grain crops
 

The potential for the expansion of production and
 

marketing of rice is severely limited at LNO. 
Rice continues to
 

be the principal wet season crop at Lam Nam Oon. An estimated
 

154,300 rai, or 96.26% of the irrigated area of Lam Nam Oon is
 

planted in rice during the wet season. During the 1985 wet
 

season, 54,500 rai was cultivated employing water from the right
 

main canal (RMC), and 99,800 rai using water from the left main
 

canal (LMC).
 

Certain indicators point to adjustments which have
 

taken place in the wet season cropping patterns. Farmers have
 

generally accept-d improved rice seed varieties being promoted by
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testing during the 1986/87 dry season. However, at the moment no
 

production or agro-industrial infrastructure exists to support a
 

large scale wheat production program. Variety trials and testing
 

should be encouraged, however, while private sector traders are
 

sought to purchase wheat from LNO. Over the longer term, LNO may
 

be able to claim a share of the market for wheat, which is now
 

being imported in significantly larger quantities.
 

6.6 Seed Crops
 

The seed crops now being produced at LNO - tomatoes,
 

peas, white radish - are for export markets. The cantalope
 

seed is for shipment to Chiang Mai, where cantalopes have been
 

successfully grown for sale in the Bangkok market. The two firms
 

managing seed production activities have had considerable
 

experience in producing and marketing vegetable seeds from
 

Thailand. Depending on the results of the trials underway at LNO
 

during the 1985/86 dry season, these firms could serve as a link
 

to overseas outlets for an expansion of seed production
 

activities at LNO.
 

The high prices received by farmers for seed - 1,000
 

baht/kg. for tomatoes and 700 baht/kg. for cantalope - make the
 

cultivation of seed crops a potentially high money earner for LNO
 

farmer irrigators.
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ATTACHMENT A
 

MAPS OF THE LAM NAM OON PROJECT AREA
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Table I
 
Net Financial and Economic Returns of Crops
 

(1985 Baht/rai)
 

Yield Per Farm-Gate
 
Total Cost Rai Price Net Revenue
 

Fin. : Econ. (Kg/rai) (B/kg) Fin. : Econ.
 
..........................................---------------------------------------------­

1.Non-glutinous rice 576.10 506.61 
 500.00 1,500 973.90 1,043.90
 
2.Peanuts 1,383.60 1,161.60 250.00 9.59 1,013.89 1,235.90
 
3.Water melon 917.16 766.48 1,565.93 1.16 899.32 1,050.00
 
4.Pumpkin 880.66 739.71 1,005.91 1.58 125.25 849.63
 
5.Sweetcorn 1,168.27 981.63 2,583.50*# 0.67 562.67 749.31
 
6.Baby corn 1,386.77 1,165.47 826.51 1.97 241.69 462.9q
 
7.Tomatoes 2,569.30 2,159.98 2,771.22 1.44 1,421.26 1,830.58
 
B.Chillies 2,279.46 1,907.63 349.29 11.07 1,587.21 1,959.04
 
9.Vegetables 1,734.50 1,492.49 
 474.50 5.50 875.25 1,117.26
 
.........................................---------------------------------------------


Note: *The market price in1984/85 crop year should be between 7.00 baht to
 
6.50 baht. However inview of the past price trend, as well as the OAE's
 
estimate, the high farm-gate price of 9.59 isused inthe present analysis.
 
tt Ears Yield/rai
 

Table 2
 
Instability Indices of the Bangkok Market Prices.
 

1. Paddy grade 2 100% 

2. Paddy 5% 

3. Paddy grade 3 1007 

4. Ginger 

5. Silk grade I 

6. Gherknins 

7. Non-glutinour rice 10 

B. Black Mung bean 

9. Snakehead fish 

10. Ducks 

II.Cattle 

12. Black Pepper 

13. Black little tunny 

14. Catfish 

15. Cotton 

16. Water melon 

17. Broilers 


Instability 

Indices 

8.02888 

8.00966 

7.99442 

6.32431 

6.17740 

4.89947 

4,86706 

3.64000 

3.39560 

3.32217 

3.31470 

3.25351 

3.17570 

3.14856 

3.11887 

2.97041 

2.94070 


Instability 
Indices 

18. Groundnuts (shelled) 2,90713 
19. Buffaloes 2.81760 
20. Garlic 2.35619 
21. Onions 2.23796 
22. White little tunny 2.34920 
23. Tomatoes 2.20430 
24. Soybean (Swan) 2.08307 
25. String bean 2.05188 
26. Challots 1.85741 
27. Redbean 1.85694 
28. Long glutinous rice 1.74225 
29. Short glutinous rice 1.71147 
30. Non-glutinous rice 5% 1,56796 
31. Tamarind 1.43960 
32. Pumpkin 1.17158 
33. Better melon 1.10856 
34. Corn 1.06411 

Note: The instability index isdefined as: 
2 2 
I Sum (LnPt+l - InPt - k)/(n-1) 

where 
I instability index 
P price, 
n total number of periods, 
T time Source: OAE 

http:1,117.26
http:1,492.49
http:1,734.50
http:1,959.04
http:1,587.21
http:1,907.63
http:2,279.46
http:1,830.58
http:1,421.26
http:2,771.22
http:2,159.98
http:2,569.30
http:1,165.47
http:1,386.77
http:2,583.50
http:1,168.27
http:1,005.91
http:1,050.00
http:1,565.93
http:1,235.90
http:1,013.89
http:1,161.60
http:1,383.60
http:1,043.90
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Table 3a
 
Cropping Intensity
 

Irrigable Area Cropped Area Cropping
 
(rai) Total Wet Season Dry Season Intensity
 

(rai) (rai) (rai)
 

1976 I85,800 167,400 167,200 200 0.901
 
1977 185,800 168,020 167,000 00 0.904
 
1978 185,800 178,533 167,220 11,313 0.961
 
1979 185,800 192,060 167,220 24,840 1.034
 
1980 185,800 187,277 167,220 20,057 1.008
 
1981 185,800 194,070 167,220 26,850 1.045
 
1982 185,800 173,990 167,220 6,770 0.936
 
1983 185,800 173,441 167,220 6,221 0.933
 
1984 185,800 176,902 167,220 9,682 0.952
 
1985 185,800 170,148 167,220 2,928 0.916
 
1986 185,800 182,220 167,220 15,000 0.981
 
1987 185,800 187,220 167,220 20,000 1.008
 
1988 185,800 197,220 167,220 30,000 1.061
 
1989 185,800 207,220 167,220 40,000 1.115
 
1990 and 185,800 217,220 167,220 50,000 1.169
 
thereafter
 

Table 3 (b)
 
LNO Cropping Pattern
 

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
 
...........................................-------------------------------------------------------------------------------­

Non-Glutinous 
Rice 200 600 6,948 20,508 11,443 8,800 726 408 363 - 1,000 500 10,000 15,000 20,000 
Peanut - 50 411 500 3,452 9,500 1,760 2,393 7,348 1,336 5,000 6,000 7,000 8,500 10,000 
Watermelon - - - - - - 1,055 370 837 557 1,000 1,250 1,500 1,750 2,000 
Pumpkin - - - - - - 2,046 1,020 380 358 11500 1,750 2,000 2,500 3,000 
Sweetcorn - - - - - - 483 - - 64 100 125 150 175 200 
Babycorn - - - - - - - - 23 41 100 1,00 2,000 3,000 4,000 
Tosatoes - - - - - - - - 50 31 50 75 100 150 200 
Chillies - - - - - - - - 253 188 1,000 1,250 1,500 1,750 2,000 
Vegetables - - - - - 1,800 470 - - - - - - - -

Others - 150 3,954 3,832 5,162 61750 230 2,030 100 147 4,750 7,450 5,050 6,375 7,700 
...........................................................................................................................
 

Total 200 BOO 11,313 24,840 20,057 26,850 6,770 6,221 9,682 2,928 15,000 20,000 30,000 40,000 50,000
 

/ 



Table 4
 
Incremental Benefit
 

(Million Baht, 1985 prices)
 

1976 1977 1978 1979 1980 1991 1982 1983
 

I.Wet Season crop 
1.1 Non-glutinous rice 0.21508 0.21508 0.21508 0.46601 0.90335 2.35274 7.49413 21.5475 

2.Dry Season crops 
2.1 Non-glutinous rice 0.28678 0.86034 9.962737 29.40642 16.40811 12.61832 1.041011 0.585031 
2.2 Peanuts - 0.06179 0.5079 0.6179 4.2633 11.7411 2.1752 2.9575 
2.3 Watermelon - - - - - - 1.10775 0,3885 
2.4 Pumpkin
2.5 Sweetcorn 

-
-

-
-

-
-

-
-

-
-

-
-

1.7384 
0,3619 

0.8666 
-

2.6 Babycorn - - - - - - -

2.7 Tomatoes . ... 
2.8 Chillies - -

2,9 Vegetables - - - - - 2.0111 0.5251 -

2.10 Others 0.171634 4,5243 4.3847 5.9065 7,7235 0,26317 2.3228 0.1144 
3.Fishery - - 0.0257 0.0514 0.0922 0.1273 0.1496 0.1753 
........................................................................................................ 

Total 0,50186 1.30884q 15.23575 34,92647 27.57650 36.57403 14.85622 28.84324 

Table 4: (continued)
 

1984 1985 1986 1987 1988 1989 1990
 
and thereafter
 

1.Wet Season Crop
 
1.1 Non-glutinous rice 43.4798 59.26452 ­

2.Dry Season crops
 
-2.1 Non-glutinous rice 0.5105("j ­

2.2 Peanuts 9.0814 1.6512 6.1795 7.4154 8.6513 10.50515 12.3590
 
2.3 Watermelon 0.87885 0,58485 1.05 1.3125 1.575 1.8375 2.100
 
2.4 Pumpkin 0.3228 0.3042 1.2744 1.4867 1.6993 2.1241 2.5489
 
2.5 Sweetcorn 0.2458 0.1544 0.3747 0.4496 0.5245 0.5994 0,6744
 
2.6 Babycorn - 0,29631 0,4630 0.0579 0.0694 0.0810 0.0926 
2.7 Tomatoes 0.0421 0.0751 0.183 1.8306 3,6612 5.4917 7,3223
 

2.8 Chillies 0.0979 0.6077 0.9795 0.1469 0.1959 0.2939 0,3918
 
2.9 Vegetables 7 0.2100 1,11726 1.3966 1.6759 1.9552 2.2345
 
2.10 Others 0.1682 5.4351 8.5245 5.7784 7.2945 8.8106 8.810571
 

3. Fishery 0.1795 0.1838 0.1881 0.1924 0.1967 0.2009 0.2009
 

Total 55.24582 62.68651 17.8026 23.53015 38.36654 51.89186 65.41298
 

11.7751 3.9662 11.9890 16.4569 21.8704 27.1061 26.7014
 



Table 5
 
Project Costs
 

(Million Baht, 1985 Prices)
 

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 

1. On-farm Develogment 
(rai) 
Intensive model 
Extensive model 
LNO model 

1,000 
-
-

- 1,169 
-

-

985 

-

-

2,650 

-

2,400 

-

8,555 
-

54,698 
-

-

57,718 
-

-

33,882 
-

II.Project costs 
(Million Baht) 
I. Construction costs 
1.1 Intensive model 
1.2 Extensive model 
1.3 LNO model 
2. O&M costs for 

the system 
3. On-farm extension 

by the specific 
assignment team 

4. Promotion of 
industrial 
agriculture 

9.21375 
9.21375 

-

-

-

-

-

-

-

3.3 
-

-

-

-

-

5.3 

10.77087 
10.77087 

-

-

5.5 
-

-

9.0754 
9.0754 

-

-

7.6 
-

30.41643 
24.41643 

-
6.00000 

10.0 
1.0 

17.965 
-

17.965 
-

12.8 
1.0 

114.8658 
-

114.8658 
-

12.8 
1.1 

-

121.2078 
-

121.2078 
-

12.8 
1.1 

-

71.1522 
-

71.1522 
-

12.8 
1.2 

-

-

-

-

-

12.8 
1.2 

2.5 

Total costs 9.21375 3.3 5.3 16.27087 16.67554 41.41643 31.7655 128.7658 135.1078 85.1522 16.5 

Table 5a 
Projected Project Costs 

(Million Baht, 1985 prices) 

1987 1988 1989 1990 1991 & 
thereafter 

I. On-farm Develop!g!t 
Intensive model 
Extensive model 

LNO model 

-
-
-

-
-
-

-

-

-

-

-

-

-

-

-

If.Projectost 

1. Construction cost 

1.1 Intensive model 
1.3 LNO model 
2. O&M costs for 

the specific 
assignment team 

-

-
-

12.8 

-

-

-

12.8 

-

-
-

12.8 

-

-

-

12.8 

-

-

-

12.8 

Total Costs 25.0 21.5 20.0 19.0 16.8 
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Table 6
 
Sensitivity Tests
 

Discount Rate B/C Ratio IRR
 

Base Case 12 
15 

Case I:Non-glutinous rice 35 
inthe wet season 45 

after 1985 is 
included inthe 
benefit stream 

Case II: Costs increase 12 

by 5% 15 

Case III 12: Benefits increase 
by 5% 15 

Case IV: benefits decrease 12 
by 5% 15 

Table 7
 

1.10943 15.5 
1.01576 
1.0904 43.9 
0.9679 

0.9464 11.75 
0.9183 
1.1649 16.75 
1.06655 
1.0539 14.0 
0.9650 

Incremental Benefit Generated by the Project Sub-Areas
 
1985
 

Unit Rai inUnit Families inUnit 	 Incremental Economic
 
Benefit per Sub-Area
 
(1985, Baht/year)
 

1. 5,775 393 


2. 6,407 450 


3. 7,429 401 


4. 15,910 722 


5. 3,558 n.a. 


6. 8,805 74 


7. 3,922 372 


8. 7,404 n.a. 


9. 8,649 812 


10. 13,400 711 


11. 3,038 316 

12. 2,154 232 


13. 7,742 321 


14. 9,065 550 


15. ,955 383 


16. 8,073 874 


17. 3,382 33 


18. 5,243 291 

l9. 7,485 n.a. 


20. 4,724 196 


21. 6,865 n.a. 


22. 15.501 n.a. 


23. 1,577 n.a. 


2,219,910
 
2,462,851
 
2,855,708
 
6,115,804
 
1,367,695
 
3,384,642
 
1,507,617
 
2,846,098
 
3,324,676
 
5,150,960
 
1,167,807
 
827,998
 

2,976,025
 
3,484,568
 
2,673,502
 
3,103,261
 
1,300,041
 
2,015,409
 
2,877,231
 
1,815,906
 
2,638,906
 
5,958,584
 
606,199
 

from
Note: 	 Data on land area and families insub-area obtained 


LNO project office. Data on incremental economic
 

benefit of the sub-areas frop calculations shown on Table 4.
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Attachment I
 
SCOPE OF WORK
 

for
 

Lam Nam Oon Final Evaluation
 

I. Description of Activity to be Evaluated
 

A. Project Title: 
 Lam Nam Oon Integrated Rural
 

Development Project
 

B. Project Number: 
 493-0272
 

C. Cooperating Country: Thailand
 

D. Project Funding: ($000) $3,500 Loan; $100 Grant
 

E. Project Agreement Date (Grant): September 28, 1977
 

F. Project Agreement Date (Loan): January 20, 1978
 

G. Project Assistance Completion Date: September 30, 1985
 

H. Project Inputs ($000) 

Construction 
 $171
 
Technical & General Support 1,661
 
Technical Services 1,668
 

Total $3-5U-

II. Evaluation Purpose
 

This is the final project evaluation. The evaluation team will determine
 
to what extent the project goals were met and prepare a final evaluation
 
report in accordance wilh AID regulations. The evaluation report will include
 
analyses of the approaches used during project implementation in the specialty
 
areas of irrigation engineering, marketing, anthropology, development
 
administration, and economics. The evaluation report will contain
 
recommendations intended to improve the performance of irrigation systems now
 
operating or planned in Thailand. In addition, the evaluation should provide
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valuable insights for strengthening private sector participation in the
 

continuing marketing effort in Lam Nam Oon, an activity to be funded under the 
Agricultural Technology Transfer Project (493-0337). 

Ill. Background 

The Lam Nam Oon Integrated Rural Development Project began in 1967 and 

continued through September 30, 1985. Initially USAID/Thailand provided $3.5
 

million to assist the construction of the dam and primary distribution
 

system. In 1977 USAID contributed an additional $4.5 million in loan funds to
 

allow completion of planned construction and the establishment of an
 

integrated rural development program in the project area. The total 

construction costs are estimated at over $60 million. 

Though referred to as "small scale" irrigation, the 185,000 rai (74,000 

acres) designated to be served by the system along with the magnitude of the 

delivery system itself, suggests at least "medium scale" effort. It should be 

noted, however, that traditionally in Thailand a "system" did not include 
"on-farm" works. The Lam HJam Oon Project was 
expected to supply supplemental
 

water when required for the production of (largely glutenous) rice in the wet 

season and sufficient water for mostly non-rice dry season crops.
 

The Royal Irrigation Department (RID) estimates that about 100,000 rai
 

can be served in the dry season. The RID also states that 12,500 families can
 

benefit from the completed system.
 

With the establishment of a second USAID loan in support of the L.N.O.
 

Project area (1977) the project goals were to:
 

(a) improve the standard of living for the residents of the project
 

area, as reflected in increased income, better health, increased
 

educational opportunity, etc., and, 
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(b) 	 demonstrate in a typical irrigated area of NE Thailand an integrated 

and coordinated approach to rural development which significantly 

increases agricultural production, and improves the quality of life 

over a broad spectrum. 

IV. 	 Work Statement 

A. The evaluation team will consist of five contracted positions in 

addition to the USAID evaluation officer, one designated DTEC evaluation 

officer and the designated evaluation officer from the Ministry of Finance. 

Royal Irrigation Departmaent and USAID project management personnel will also
 

participate in the evaluation process. The five contracted positions will be
 

funded and directly contracted by USAID using Project Development and Support 

Funds. The contracted positions are:
 

Team 	 Leader Development Management Specialist (U.S. citizen) 

Irrigation Engineer (U.S. citizen)
 

Anthropoligist (Thai citizen)
 

Economist (Thai citizen)
 

Marketing Specialist (U.S. citizen)
 

B. The tasks assigned to the contracted evaluation team will include:
 

1. 	Review the project documentation and compare the project goals 

and objectives stated therein with actual accomplishments of
 

the project.
 

2. 	Compare the operations ana maintenance program of the Royal
 

Irrigation Department before and after the project.
 

- What are the major maintenance problems?
 

- What percentage of 0 and I budget does each problem require
 

and how are they solved.
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3. 	 Identify benefits derived from USAID funded activities in Lam 

Nam Oon. The project was designed to achieve a specific end of 

project status (EOPS) as stated in Project Implementation 

Letter Number 14. The evaluation will measure the progress
 

made 	 during project implementation toward these. objectives. 

- The evaluation report should examine effectiveness of 

special assignment teams considering costs vs. benefits 

derived and potential for replicability. 

- The evaluation team should review NESSI audit and examine 

adequacy of future year O&M funding for LNO in light of 

NESSI audit recommendations. 

- The team should consider the integrated approach of LNO. 

Does such an approach divide the time of project staff and 

render the staff less effective as does such an approach 

result in balanced and efficient implmentation. 

4. 	 Identify factors which limit farmer access to water in the LNIO 

irrigation system. 

- What are the factors limiting access to water in the wet and 

dry 	seasons?
 

5. 	 Compare dry season with rainy season use of the L1O system in 

terms of crop patterns (area and type of crops planted), number 

of farmers and specific problems encountered in each season by 

farmers and RID officials. Compare with/without project dry 

and wet season cropping patterns and intensity. 

- What are the major non-water limiting factor of production? 

Consider management, availability of seed, marketing
 

information, capital, labor, markets, ethnolinguistic 

problems, etc. 
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- What is the volume of increased (or decreased rice yield 

resulting from the project.
 

- Is there a change in percent of glutinous rice vs. white 

rice? 

- Are there changes in home consumption? 

- Are there changes in the sale of rice? 

6. 	 Evaluate the microcomputer based water management system in
 

terms of training cost and relative utility when compared with
 

other non-computer managed irrigation systems in N'ortheast
 

Thailand.
 

7. 	Assess quality and relevance of project funded training and
 

extension efforts.
 

- What is the number of farmers benefiting from the use of LNO 

irrigation system water? 

- What percentage of the total project zone population does 

this 	represent?
 

- What is the actual number of rai irrigatcd by LNO in the 

last 5 wet and dry seasons. (Team should prepare in graph 

form). 

- The evaluation team economist should compare costs and 

benefits between the three approaches RID has experience 

with 	 "Land Consolidation", "Lam Nam Oon Model" and the 

"Ditch and Dike". 

- The team should evaluate the effectiveness of the Ban Fang 

Rural Development training Center. 



-6­

- Was the training for zonemen, Special Assistance Teams 
(S.A.T.) and farmers appropriate? 

- What aspects of the DOA technology transfer programs and the 
non-formal education programs were most effective.
 

- Assess orientation programs for Kaset Tambons and CD workers. 

- Was Dr. W. Bell's training of RID personnel on microcomputer
 

systems relevant to the requirements of LNO? How is the
 

microcomputer now being used to assist LNO in management?
 

8. Develop recommendations for strengthening private sector
 

linkages in the LNO area. 

- What crops show the most promise in LNn? What is the
 

relationship between increased irrigation and these crops?
 

- What are the requirements of the food processing plant 
funded under Royal patronage?
 

- How can local farmers approach providing consistent and
 

quality produce for the processing plant?
 

V. Methods and Procedures
 

The Ministry of Finance and DTEC will be given the opportunity to
 
designate representatives from their evaluation/planning offices to
 

participate in and observe the evaluation process. USAID will directly
 

negotiate contracts with specialists for the five positions described in 

section VI. These five contracts will be issued against one PIO/T to be 
financed by Project Development and Support Funds (PD&S). 
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A. Work Schedule 

The contracted team members will be contracted for a total of 26 

working days (31 for team leader). 

The following schedule is suggested: 

Week 1 - Review project documentation and interview project 

personnel in Bangkok. 

Week 2, 3 - In Lam Nam Oon to interview farmers, RID officials, 

visit irrigation sites and private sector 

representatives. 

Week 4 - Further interviews with project officials and private 

finns. First draft in English of individual 

evaluation reports completed by team members. To be 

reviewed by AID before end of fourth week.
 

Week 5 - Team leader integrates any AID revisions and 

coordinates submission by team members of evaluation 

report components. 

Week 6 - Final report produced and delivered to USAID by final 

working day of sixth week. Translation of report 

into Thai and production of one bilingual report will 

take place upon USAID acceptance of report. 
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VI. Team Composition
 

1. Team Leader - responsibilities will include. (a)organizing and
 

assignment of weekly work schedules for other team members; (b)review and
 

edit as required, all preliminary and final drafts of evaluation components in
 

order to ensure that the final report follows USAID evaluation criteria and is
 

internally consistent; (c) review of LNO project literature as well as project 

documentation for other irrigation projects in the Northeast funded by USAID, 

World Bank, UN and other bilateral donors. Prepare bibliography of materials 

used during preparation of the evaluatiuon report(bibliography to be appended 

to the evaluation report); (d) analyze and compare management structure of
 

project with management structure of other donor projects in the area; (e)
 

evaluate quality and relevance of RID training and extension programs; (f)
 

assess quality and relevance to farmers of RID audio visual programs; (g)
 

prepare recommendations for improvement of management structure of irrigation 

projects in the Northeast (applicable to RID and donor organizations); (h) 

prepare specific recommendations for future training requirements for farmers 

and RID officials.
 

2. Irrigation Engineer - responsibilities will include: (a) review
 

of past, present and planned operation and maintenance programs implemented or 

planned by RID in the project area; (b) analysis of efficiency of computer use 

for water distribution; (c) survey entire irrigation system including on farm 

distribution system to identify problem areas; (d)estimate costs required to 

operate pumping stations in LNO; (e) prepare recommendations for improvements 

in RID procedures and for future USAID irrigation activities in Thailand. 

3. Anthropologist - responsibilities will include: (a)review 

literature on history and social conditions in project zone; (b) interview a 

representative number of farm families in the project zone to determine 

problems and advantages perceived by farmers (this activity will require at 

least two weeks in the project area); (c) interview RID officials to determine 

problems and successes perceived by RID officials in their work with area 
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farmers; (d)prepare recommendations with specific suggestions for improving
 

future AID projects and RID operations; (e)preparation of annotated
 

bibliography of sociological and anthropological studies performed in project 

area.
 

4. Economist - responsibilities and include: (a) review of
 

economics of irrigated literature in the Northeast; (b) preparation of an 

annotated bibliography on this subject; (c)analysis of costs and benefits for 

LNO irrigation operations; (d) prepare specific recommendations for improving 

efficiency of RID operations including O&M; (e) prepare specific
 

recommendations for expanding private sector involvement in the project area. 

5. Marketing Specialist - responsibilities will include: 

(a) review of all private sector activities in the project zone now available 

to farmers; (b) identification of new potential private sector firms with 

possible interest/expertise appropriate to agriculture in LNJO; (c)specific 

recommendations for USAID marketing activity funded by the Agriculture 

Technology Transfer Project; (d) preparation of specific recommendations for 

RID that would enhance private sector involvement in LNO. 

VII. Reporting and Debriefing Requirements
 

A. Presentation 

Team Leader will present draft evaluation findings with team members
 

to USAID at the end of week four. A presentation to a joint USAID/RTG meeting 

of the final report will take place within three weeks after week 6.
 

B. Report Format
 

The Team Leader will be responsible for meeting with the Mission 

Evaluation Officer and other USAID officials during the first week of the 

evaluation to ensure complete understanding of the scope of work and to make 

sure the report meets USAID requirements. The basic structure of the report 

includes the following sections: 
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- Executive Summary should include brief description of the 

development problem that the project responds to U.S. and Thai 

assistance to date, purpose of evaluation, and the team's 

findings and recommendations. Please refer to attached format.
 

- Discussion of findings, conclusions and recommendations. 

- Attachments as required. 

C. Period of Service 

The work will begin in the second quarter of FY 1986.
 

Position Working Days
 

Team Leader 31 
Irrigation Engineer 26 

Anthropologist 26 

Economist 26 

Marketing Specialist 26 

Per diem will be provided for the contracted team members NTE 14 

days in LHO. Team member's who are residents in Bangkok will not receive per 

diem in Bangkok. Salaries will be commensurate within past earning history. 

Tranportation to, from and within the project zone will be provided. 


