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ABSTRACT

H, Evaluation Absiract (Do not exceed the space proviced)

The Agricultural Technology
the Royal Thai Govermment's

identify, adapt and transfer new agricu
and farm income so as to maintain agricu
the government. The ATT is an “umbrella” type project providing fu
fficials from various line agencies. Loan funds
d operating expenses.

The evaluation was timed to assist
ne any needed adjustments to the project administrative process as

subprojects implemented by o
utilized for the procurement of necessary equipment an
support technical assistance and technical training.

the Mission to determi

Transfer (ATT) project provides loan and grant funding to
(RTG) Ministry of Agriculture and Cooperatives (MOAC) to

Ttural technology to increase yields, production
1tural growth and exports at levels planned by
nds for more than 40

are
Grant funds

well as to determine the impact of all of the completed and many of the "mature"
subprojects. Subprojects reviewed included activities in the following fields: dairy
herd management, livestock vaccine development, seed storage, aflatoxin control, quality
improvement of fruits and vegetables,

cockle hatchery research and culture
development in irrigat.d areas, maca

y Seawee

utilization technology and papaya ringspot virus control.

fish product development, fish disease control,
d production and processing, agri-business
damia nut treesintroduction, wheat production and

The evaluators found that the most successful of the subprojects have had a substantial

impact on the Thai agricultural economy.
5 subprojects had clear, measurable bene
to produce benefits to end-users,
likelihood of benefits. The evaluators found that the more succe

Only 3 subprojects wer

strong backward and forward linkages with the private sector.

For example, of the 16 subprojects reviewed,
fits and another 4 had research results likely
e felt to have little
ssful projects had

Recommendations made related to subproject design (subproject proposals should have a
standardized format and the format should include procedures to encourage greater

discussion of the economics and private sector app
involvement of the private sector in subproject design and review,

lications of the proposed technology),
greater flexibility

in project administration and future directions for the final set of subprojects.

The evaluation team was headed by an American team leader and four
Evaluation methodology included review of subproject pr

ogress repor

Thai consultants.
ts, interviews with

administrators and implementors, site visits and discussions with interested private

sector personnel (30% of those interviewed).

subproject reviews of all 16 subprojects evaluated.

The evaluation report includes specific
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A...D. EVALUATION SUMMARY - PART Il

SUMMARY

J. Summary of Evaluation Findings, Concluslons and Recommendations (Try not to exceed the three (3) pages provided)
Address the following ltems:

e Purpcse of evaluaiion and methodology used e Principal recommendations
e Purpose of activity(ies) evaluated e Lessons learned
e Findings and conclusions (relate to questlons)

Mission or Oftice: Date This Summary Prepared: Title And Date Of Full Evaluation Report:

The Agricultural Technology Transfer
Project Evaluation Final Report 1989
1. Purpose of Activity(ies) Evaluated: The project aims to strengthen the Ministry of
' Agriculture and Cooperatives ability to identify, adapt and transfer modern agricultural
technology to increase yields, production and income.

USAID/Thailand January, 1950 -

2. Purpose of Evaluation and Methodology Used: The evaluation was originally scheduled
to assist the Missijon to determine if project progress and impact justified an increase
in the life-of-project funding and to recommend improvements in the way the project is
implemented. The evaluation team of 5 members, reviewed project records and reports,
conducted site visits and interviewed personnel from the MOAC, the line agencies, the
subproject implementors, USAID and RTG officials and private sector “"end-users".

3. Findings: Impact of ATT Subprojects. The most successful of the subprojects have
had @ substantial impact on the Thai agricultural economy. Based on the data collected
and their professional judgment, the evaluation team divided the subprojects studies into
the following four categories.

i Category Benefits to Farmers and Private Sector No. Subprojects
E a. Clear, measurable benefits already

(1) attributable to ATT

(2) partially attributable to ATT
b. Research results likely to produce benefits to end-users
c. Results potentially useful in the long term
d. Little likelihood of benefits

WP Pwn

et m—m———_ e

l Economic impact of subprojects in category A came in several forms. Clear evidence was
! found of increased farmer incomes, increased business profits, increased exports, and
reduced loss from disease. "Likely" or "potential" benefits (categories B and C)
included reduction in loss from disease expected to result from projects focusing on
major economic animal and plant diseases and research which accelerated development of
new agricultural export products or production for import substitution. Projects were
assigned to category D because (1) there was no follow-up on successful research
results; (2) research was not completed; and (3) production was not sustainable due to
cost, quality, and market probiems.

o et

In most instances, it is difficult to attribute the impact wholly to ATT. Seven of the
subprojects studied were built on foundations laid by previous projects or private
sector activities. In other instances, the private sector would probably have responded
to market opportunities without the ATT subproject. However, it is the opinion of the
evaluation team, based on statements by private end-users, that the subprojects
accelerated the use and increased the economic impact of new technologies. The
following outstanding examples, already cited in several documents prepared by ATT
itself, were confirmed by the evaluation team and are among the projects included in
category A above.

Fish products. Export cf surimi, a composite first product made from low value
varieties, has grown from 3,000 to 30,000 tons in five years, partly as a result of the

subproject's technical research and assistance to private firms.
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. SUMMARY (Continued)

Lam Nam Oon. The subproject established the conditions to enable private companies to
promote contract farming of specialty vegetable crops worth 50 million Baht by 1988/89
and still increasing. .

Dairy cattle. New milk cow breed and feeding programs enabled farmers to increase milk
yields by 25%. =

4. Conclusions: The conclusion of the evaluation team is that the ATT project, despite
administrative problems common to donor projects, has accelerated the use and increased
the economic impact of new agricultural technologies.

5. Recommendations: The evaluation team made four specific recommendations. The
recommendations are inter-related and deal with subproject design format, private sector
involvement (also covered in the subproject design), ATT project administration, and
future directions. Each of the recommendations is presented and discussed below.

a. Subproject Design: The design team called for a more rigorous and thorough
process of subproject design feeling that this could reduce or eliminate some of the
problems encountered. The evaluators felt that a simple handbook with a detailed format
and sample proposal would be useful for subproject proposal use. The team also
recommended three specific elements be required in all proposals submitted for review.
These specific recommendations included requiring additional information related to the
following: '

I

(1) End-user survey: as evidence that the proposers had consulted the private
sector or had completed a brief survey of potential end-users;

(2) Analysis: a more serious economic analysis demonstrating potential benefits; and

(3) dissemination: a clear plan how the results will be extended to the end-usérs.

The evaluators noted that the subproject itself might not necessarily include the
dissemination efforts (some subprojects benefits are very long-term, they found) but the
proposer should nonetheless go through the steps of planning for dissemipation of
results. The evaluators also noted that funds exist within the project for the technical
review of proposals. The team recommends that these funds also be used to hire
consultants to assist in the preparation of the proposals themselves.

Mission response: The ATT does not yet have an approved standardized format for
subproject proposals as is the case, for instance, with EPD 11 or STDB proposals. The
Project Office concurs with the need to establish a standardized format for subproject
proposals, as it would facilitate review. The Mission will propose the establishment of
a standardized format for use in the ATT project and the format will include a separate
economic, private sector, and technology utilization and commercialization section as
recommended by the evaluators.

b. Involvement of the Private Sector: The evaluators recommended the active
participation of the private sector in the development of subproject proposals through
the establishment of a sub-committee of ten representatives from different agri-business
fields and a few officials from relevant departments within the Ministry of Agriculture
and Cooperatives (MOAC). The evaluators stated that the active and early involvement of
the private sector from the same industry could even substitute for the economic analysis
recommended above.

Mission response: The Mission concurs with the recommendation to involve the private
cector more actively in the ATT project. A letter has been sent to the Permanent

Secretary of the MOAC to highlight this specific recommendation and to encourage the
Ministry to reemphasize the important role played by the private sector 1n the ATT
project.
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1 ' SUMMA R Y (Continued)

c. Administration: The evaluators recommended that the project administrative
unit seek to become more like "facilitators" than "controllers" of the subprojects to
reduce administrative problems and delays. A specific recommendation was to follow the
exanple of the Department of Fisheries (DOF) which has appointed a planning of fice to
handle the paperwork and coordinate the subprojects for the entire department. The
evaluators enthusiastically endorsed the use of the United States Department of
Agriculture (USDA) to assist in planning.and adninistering the training, technical
assistance and other camponents of the ATT project.

Mission response: The tendency to control project funding versus facilitating
Jmplenentation is a comon one characteristic of but not unique to the Royal Thai
Govermment. The ATT project has made real progress in reducing the administrative costs
and problems associated with subproject review, approval and modification. The
evaluation tean correctly reflected the frustration of subproject implementors with the
bureaucratic demands of a donor project. A number of important modifications made to
the project (multi-year financial commi tment for subprojects, greater flexibility, and a
| streamlined means of providing training and technical asSistance) should significantly
* reduce the frustration expressed by the implementing agency personnel., USAID/Thailand
concurs with the finding that the Department of Fisheries establishment of a unit to
handle administrative matters is an efficient means of coordinating and facilitating
subproject implementation. The Mission will explore with the MOAC the establishment of
similar units in other MOAC departments participating in the ATT project. The Mission
entered into a Participating Senvice Agency Agreement (PASA) with the USDA in October,
1989 to provide the specific services reconmended by the evaluation team.

d.  Future Directions: The evaluators found that the wide range of subproject
activities was one of the project's strengths and the evaluators recommended that the
ATT subprojects not be “confined by the '‘policy framework' of the Goverrment<{Agencies or
USAID policies". The evaluators proposed that the project adopt "an 'investment
approach' where projects are appraised in terms of their expected return to agricultural
growth and distribution of benefits." The evaluators recomended the project focus on
small energing industries like seaweed, surimi, mushroams and fresh fruit and vegetable

export.

Mission response: The Mission has decided to limit future subprojects to the following
broad category: (i) aquaculture; (ii) livestock; (iii) fresh fruits and vegetable; and
(iv) biological control of pests. The Mission feels that the categories above are
sufficiently broad so as not to constrain while sufficiently focussed to be able to-
demonstrate future impact. Furthermore, the four categories are areas in which the u.S.
has both expertise and mutual scientific and comnercial interest. The Mission fully
concurs with adoption of an "investment approach” and wi 11 apply the concept to the
review of subprojects in the four approved categories.

6. Lessons Learned: The principal lessons learned fram this project evaluation and the
implications for future project design are: '

a. The use of standardized formats for review of subprojects within an "umbrella"
project facilitate review and force proposers to consider comnercialization prospects
and the econanics of their subproject.

b. The early and active participation of the private sector in technology
development and transfer projects will improve the guality of subproject proposals and
accelerate adoption by the intended beneficiaries.
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SUMM ARY (Continued)

c. For overall efficiency and to avoid frustration, scientific staff should not be
unduly burdened with the difficult to understand, time-consuming adninistrative
requiranents of donor projects. Specialized units within line departments are better
equipped to handle administrative details frezing up valuable research staff for their
specialized work. )

d. Bétter'sGBpréject.design, especially econamic data and a commentary of the

wstate of the art" of the technology and. the intended use would facilitate impact
evaluation.
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One copy of evaluation report.

COMMENTS

L, Commaeants By Mission, AID/W Oftice and Borrower/Grantee On Full Report

Completion of a scope of work acceptable to USAID and to the RTG delayed the
evaluation and "watered down" the original intention of the evaluation. The
Mission used OF funds to provide 6 person weeks of U.S. technical assistance
to conduct a technical review of many ATT subprojects. A second phase of the
evaluation, the review of the ATT project and an “impact evaluation" of the
subprojects was completed as well. However, the utility of this evaluation
was compronised by the delay in host-country contracting of an evaluation
team. Thus important decisions on funding levels and upon management
improvements in the project wexe made prior to the conclusion of the
evaluation. Fortunately, the team's findings and recommendations were
consistent with the Mission's earlier decisions.

With the exception of the endorsament of several steps already taken by the
Mission related to project implementation and the technical review conducted
with the assistance of the United States Department of Agriculture (USDA), the
report itself is considered to be at best a modest contribution to
understanding, improving, or implementing the ATT project.
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BASIC PROJECT IDENTIFICATION DATA

1. Country: Thailand
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{2) USAID staff . 10 in kind
b. Contract 37,000
c. Other RTG 30 in kind
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EXECUTIVE SUMMARY

1. USAID Thailand. Evaluation of the Agricultural
Technology Transfer (ATT! Project, 15 September 1989

2. ATT Project Purpose.

The project purpose stated in the USAID Project Paper
is to ea&accelerate the RTG and private sector capacity to
identify, introduce, and manage the modern agricultural
technology needed to increase yields, production, and farm
income, The goal is to increase the level of technology
used by Thai farmers, traderc and processors, as well as
scientists and subject matter specialists, so as to maintain
agricultural growth and exports at levels planned by the
NESDB and MOAC."

Thailand's recent economic growth, which averaged 9%
from 1987-89, results from a rapid increase of
manufacturirg, mostly for export. However, farming and
agricultural processing still account for 40% of GDP and
provide the principal livelihood for 65% of the population.
Thus, maintaining competitiveness in this sector is
important not only to the Thai economy but to the welfare of
the less privileged majority. The means of doing this is to
introduce new technology, principally from the United States
and through Thailand's agricultural ministry and
universities, to Thei farmers and businessmen.

3. Purpose and Methodology of the Evaluation. The ATT
project, originally planned for 1985-89, was scheduled to
cease giving new loans and grants as of September 30, 1989.
Several amendments have since increased the funding from the
original $4.5 million in loan and $500,000 in grant to $8
million in loan and $4.4 million in grant. A drafl
amendment has been prepared, which would increase total
funding by $2.06 million, all of which would be grant. The
evaluation was originally to have taken place in December
19828, before the draft amendment was prepared, to indicate
whether project impact justified an extension of the project
and_ to recommend improvements in the way the project is
carried out. As the project amendment has already been
signed, the evaluation has focused on ways to improve the
operation of the project and how to structure any similar
project in the future.

In order to evaluate ATT, one American team leader and
four Thai consultanls interviewed 110 people, studied
numerous reports on ATT and its sub-projects, and carried
out site visits and individual evaluations of 16 of the 1
FUb‘PFOJects which have been completed or are currently in
Progress. The emphasis throughout was to determine the
extent to which farmers and the private sector have actually
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beneftited or could reasonably be expected to benefit, from
the various sub-projects. Thus, 30% of those interviewed

were “‘farmers and businessmen identified by ATT as actual or
otential beneliciaries.

"
./;//Findings and Conclusions.

4.1 Impact of ATT Sub-Projects. The most successful of
the sub-projects have had a substantial impact on the Thai
agricultural economy. Based on the data collected and
their professional judgement, the evaluation team divided
the sub-projects studied into the following four categories.

BENEFITS TO FARMERS AND PRIVATE SECTOR

Category No. Sub-projects
A. Clear, measurable benefits already

Al. attributable to ATT 2

A2. partially attributable to ATT 3

B. Research results likely to produce

benefits to end-users 4
C. Results potentially useful in the
long term 4
D. Little likelihood of benefits 3
Economic impact of sub-projects in category A came in
several forms. Clear evidence was found of increased farmer
incomes, increased business profits, increased exports,
and reduced loss from disease. ""Likely" or "potential"
benefits (categories B and C) included reduction in loss

from disease expected to result from projects focusing on
ina jor economic animal and plant diseases and research which
accelerated development of new agricultural export products
or production for import substitution. Projects were
assigned to category D because (1) there was no follow-up on
successlul research results; (2) research was not completed;
anc (3) production was not sustainable due to cost, quality,
and market problems. )

In most instances, it is difficult to attribute the
impact wholly to ATT. Seven of the sub-projects studied
were built on foundations laid by previous projects or
private sector activities. In other instances, the private
sector would probably have responded to market opportunities
without the ATT sub-project. However, it is the opinion of
the evaluation team, based on statements by private end-
users, that the sub-projects accelerated the use and
increased the economic impact of new technologies. The
following outstanding examples, already cited in several
documents prepared by ATT itself, were confirmed by the
evaluation team and are among the projects 1included in
9ategory A above. . '
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Fish products. Export of surimi, a composite fish product
made from low value varieties, has grown from 3,000 to
30,000 tons in five years, partly as a result of the sub-
project’'s technical research and assistance to private firms

Lam Nam Oon. The sub-project established the conditions to
enable private companies to promote contract farming of
specialty vegetable crops worth 50 million baht by 1988/89
and still increasing.

Dairy cattle. New milk cow breed and feeding programs
enabled farmers toincrease milk yields by 25%.

4.2 Progress Toward Project Purpose. The purpose in
the Project Paper 1is stated in terms of institution-
building, that 1is, to increase tine capacity of the Thai
Government and private sector to identify and utilize
technology. In the judgement of the evaluation team, the
project operations did not focus on this objective but
rather on launching and supporting activities in support of

the "goal" stated above. Thus, at the overall project
level, the team discovered few specific measures talken or
results achieved in building the capacity of the project
secretariat. Without the ATT project, and particularly the
long-term advisor, it is wunlikely that the designated
Government agency could or would carry on this type of
activity. The advisor, however, has identified certain

promising mechanisms whereby the process of technology
transfer may be carried on after the project is terminated.
These mechanisms involve basically strenghtening and
adapting existing programs of scientific collaboration
between Thailand and the US, such as USDA/PASA, VOCA 1long-
term relationships with US universities, and USAID/CRSPs.

‘At the sub-project level, however, evaluators felt that
in almost all cases sub-project leaders had increased their
understanding of how to import needed technology and in many
cases how to transfer on to end-users.

4.3 Administrative Problems and Solutions. The major
implementation problem cited almost unanimously by principal
investigators of the sub-projects as well as ATT

adm1n1strators was that of slow and out-of-sync disbursement
of the funds and resources, which come from at least three
different sources, to carryv out sub-pro jects. Researchers
were further bLurdened by the need to report on progress
and/or finances to five different agencies in five different
formats. Lastly, the evaluation team found poor
communication and considerable ill will between sub-project
.} Personnel and central ATT administrators.

s !

These problems are inherent in the cumbersome
regulations and procedures of the central agencies 1involved
and are difficult to solve. 1If the Government and/or USAID

Plan a similar aclion-oriented research funding activity in



the future, they should avoid loan funds and look for an
imlementing agency less bound by bureaucratic requirements.
A private [foundation, of the type which gives research
grants in developed nations, would be. much more suitable.

Several possible means of amelioration are proposed for
the administrative problems described above. First of all,
the decision to transform all additional funds into grant
would eliminate one source of additional paperwork and
delay. Second, it 1is suggested that other Departments
follow the example of the Department of Fisheries 1in
assigning administrative tasks of sub-projects to their
respective Finance and Planning Divisions. Third, the role

of the project secretariat should be re-defined as
facilitating, rather than controlling, the implementation of
sub-projects. Improved sub-project design and selection

criteria (see below) should reduce the need for control.

Several constraints were found to reduce the impect of
ATT and 1its sub-projects on private end-users. Five
proposals were found to 2ontain no specific provisions for
extension of research resulis to the target users. Six
resevarch projects were designed by technical experts without
realistic perception ol the practical problems facing
farmers and businessmen or the cost/benefit ratio of the
technology developed. To improve the impact of the sub-
projects, ATT should more thorough preparation of sub-
project proposals. Potential beneflit to end-users must be
clearly 1indicated and the means of extending research
results to end-users must be articulated in the proposal. A
further conclusion 1s 1inescapable that for practical,
results-oriented research 1like that sponsored by ATT, a
multi-disciplinary appreocach is essential. A common element
of effective sub-projects was either a multi-discplinary
perspective on the part of the project leader r a multil
disciplinary team of researchers. 1In particular, more
emphasis on economic analysis is needed in the design and
implementation stages.

4.4 Role of the Private Sector. If ATT resources could
be allocated in direct response to demand from the private
sector, activities would have a more immediate and stronger
impact on agricultural growth and exports. The involvement
of the private sector could be increased by involving agri-
businessmen from the beginning, that is, at the sub-pro.ject
identificaion stage. There are numerous means through which
this could be brought about. At the very least, no proposal
should bhe accepted belore the proposer and the Secretariat
have discussed il with a sample of prospective end-users, be
they Jbusinessmen or targetted farmers. In addition, a sub-
 committee is needed in which agri-husinesmen are i.at the
majority with the task of generating sub-project concepts.
fovernment officials should sit on the sub-committee to
apprise the bhusinessmen of the availability of relevant
research resources. As a further measure, the Federation of
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Thai Industries would be happy to assist in publicizing the
ATT resource. '

4.5 Fields cof research. ATT has- funded research on =&
wide range of agricultural products - from artificial crab
to baby corn - and a similar range of innovations, including
new techniques of farm production, processing, post-harvest
care, and marketing as well as control of diseases which
seriously reduce agricultural income. This openness and
flexibility is seen as one of the project's strengths, and
the evaluators would discourage any measures to narrow its
range. The choice of sub-projects should not be confined by
the "policy framework" of Government agencies or USAID
policies. These policies emerged from planning exercises
which took place one or more years ago, when many of today's
problems, opportunities, and technological solutions were
not foreseeable.
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Brief Background on the ATT Project



MAIN REPORT

1. BRIEF BACKGROUND OF THE ATT PROJECT

The Agricultural Technology Transfer Project (ATT) was
designed to identify, adapt and disseminate technology which
will benefit farmers and agri-businesses and, therefore, the
growth of the agricultural economy of Thailand. The project
provides loan and grant funding to the Thai Government to
finance applied research activities carried out by highly
qualified technical professionals in the Ministry of
Agriculture and Cooperatives (MOAC) and in Thai unversities.
The project is administered by the Permanent Secretary of
MOAC, and the Projects Division in the Permanent Secretary’'s
office serves as the ATT secretariat.

The original project agreement, signed in July 1984,
provided US $4.5 million in loan and $500,000 in grant to
finance research projects during the period FY1985 through
FY1989. Several amendments have since increased the funding
to $8 million in loan and $4.5 million in grant, and an
amendment signed in August 1989 increased funding by another
$2.06 million, all grant. To date, 41 projects have been
approved and financed. (See Appendix for complete 1list of
sub-projects.) Loan funds have bee¢n used for laboratory and
other equipment, materials and operating expenses, and the
hiring of non-official staff for the research projects.
Grant funds have been used for training, including study
tours, and short-term technical assistance, mostly from the
United States. Researchers, including university staff, are
all Government officials, and their salaries and othea
expenses are paid out of the regular Government budget. ’
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Sub-Froject Impact and Achievement

of ATT Goals



2. SUB-PROJECT IMPACT AND ACHIEVEMENT OF ATT GOALS''
2.1 Overall Impact

Despite the complexity of ATT and the serious
administrative problems encountered (see chapter 4 below)},
the project and some of the research it sponsored seem to
have had a substantial impact. The following table is an
attempt to categorize the sub-projects studied in terms of
how well they fulfilled the stated goal of ATT "to increase
the level of technology used by farmers, traders, and

. processors."” It shows a reasonable distribution of sub-
projects from those with <clear measurable impact on
agricultural growth to those with 1little likelihood of
producing benefits. Although it remains difficult to

quanity the benfits and compare them with the costs of the
various sub-projects, the distribution shows that a large
number of sub-projects will indeed generate benefits in the
private agricultural sector.

BENEFITS TO FARMERS AND PRIVATE SECTOR

Categorv No. Sub-projects
A. Clear, measurable benefits already
Al., attributable to ATT 2
A2. partially attributable to ATT J
B. Research results likelv to produce
benefits to end-users 4
C. Results potentially useful in the
long term 4
D. Little likelihood of benfits 3

The extent to which each sub-project realized the ATT
goal is briefly described in section 2.2 below. If we
include the factory to be built to produce hoof and mouth
vaccine wusing the vil adjuvant base recommended in sub-

project 012 (HS Vaccine), ATT may be said to have encouraged
investments of over 1 billion baht. The total number of
individual farmers reached 1in training and extension
probably reached 10,000, and some of the technologies
introduced will presumably spread by themselves. The

incomes of affected farmers increased by 7,000 baht per year
(about 30%) in Lam Nam Oon and 15-20% in the Chiengmai dairy

sub-project, and ¢€gross incomes doubled for mangosteen
farmers in Chantaburi. Increases in Thai agricultural
- exportd may be traced to the Lam Nam Oon, fruit and

vegetable, and fish products sub-projects.

! At the same time, 11 of the 16 sub-projects have as

vet had no measurable economic impacl. Of these, four were

Projects seeking long-term solutions to widespread, costly
2-1
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plant and animal diseases which may be of significant
benefit in the future. Only three of the 16 sub-projects
studied were, in the view of the evaluation team, wunlikely
to have any impact. - This can be variously explained by
impractical technologies and weak project design.

2.2 Impact by Sub-Project

The following section describes, to the extent data was
available, the impact of each sub-project in terms of

(a) extent of adoption by end-users; and

(b) benefits or expected benefits to the end-users and
the agricultural economy.

Background and further detail on these sub-projects are
presented in the Appendix containing Sub-Project
Evaluations.

02. Soybean Seed

There has been no adoption of the technology because it
has yet to be successfully demonstrated. The germination
rate of seed dried by the <closed <circuit dryer was
unacceptable. The technique has not yet been able to produce
marketable seed at any cost.

At the same time, several major private seed companies
have started to produce soybean seed commercially, wusing
traditional dryng methods. One company indicated it would
use the closed circuit system if it proved to reduce cost o
production. If the system could be perfected there would b
a savings on the estimated 80 million baht presently spent
on soybean seed annually. The sub-project rationale implies
a second type of benefit, that is that a reduction in seed

cost and/or increase in availability would stimulate
considerable expansion in the current annual bean production
of 300,000 - 400,000 tons worth 2-3 billion baht. This

assumption could be questioned.

003. Aflatoxin

When world demand for corn is low, importing countries
tend to use claims of aflatoxin to lower the price of Thai
qaize or ban imports entirely. The ATT sub-project joined
in efforts to organize maize exporters, traders, and farmers
to attack the problem. Because of th active involvement of

$eVer§l parties, “in particular the Thai Maize Traders
Association, it is difficult to measure the impact of ATT
alone.
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The sub-pro.ject introduced four technologies, three of
which were at least partially adopted. The first, which was
not successful, was an inexpensive bamboo bin, called the

"erib dryer," which was intended to facilitate mmaize-drying
on the farm. The second was field-drying by leaving cobs on
the plants for three weeks after maturity. This was
difficult for farmers who grew a second rainy season crop
and needed to plow their fields quickly. Given proper
incentives by middlemen, however, some farmers probably
adopted the practice when convenient. Chemical control in

silos was adopted by several large exporters following
successful testing by the sub-project laboratory. And the
sub-project was primarily responsible for establishing the
only accepted, standard testing facility for aflatoxin
contamination in Thailand.

004. Fruit and Vegetable

The project focussed on improving quality and storage
life of numerous types of fresh produce destined for export

and had particular impact on the export of mangos,
mangosteen, and papava. 1t is estimated that a total of 700
farmers and 20 exporters were exposed to new technologies
through the project, and more than half of each group
adopted the project's recommendations. Mango and mangosteen
farmers learned how to harvest, handie, and pack the fruits
to maintain export quality. Methods of chemical treatment

extended the 1life of the fruit, and the project taught
exporters to use styrofoam trays and to shrink-wrap fruits
individually to meet the exacting requirements of specialty
produce departments in foreign super-markets.

The project recently made a test shipment of "eggt
bananas to Europe, opening the way for considerable increase
of fruit exports in the future.

006. Fish Products

The sub-project developed processing technology for
surimi, a composite fish product made up of low value fish
varieties which are processed into higher value products,
especially imitation crab meat, for which there is a very
strong demand in Japan. These technologies were
disseminated through organized training programs and through
frequent consultations with private companies. The number
of surimi processors'increased from two to twelve during the
original sub-project period, 1985-87, partially as a result
Of_the'promotion and assistance of the sub-project, which is
recognized by the industry as the’ center for techical
information on this subject in Thailand. Exports increased
from 3,000 tons in 1985 to 30,000 tons in 1989. Value added
;SB estimated at 20 bt/kg or a total of 600 million baht in

9.
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The sub-project also worked on improved techiques of
frozen shrimp for export. Four companies adopted improved
practices recommended by the sub-project for post-harvest
care and processing of shrimp to reduce contamination and

loss from rejection by importing countries. Another
component focused on traditional fermented fish products
(pla ra; pla som). This component seems to have had less

impact because farmers were not interested in changing their
traditional production techniques.

007. Fish Disease

Following an epidemic in the early 1980s which
decimated freshwater fish vields from fishponds and natural
streams, there was a strong need to disseminate improved
pond management techniques to control or prevent future
epidemics as well as more common yield-reducing diseases.
The sub-project helped finance the establishment of local
Fish Disease Control Centers in the two central provinces of
Suphanburi and Samut Prakarn. During the 3-year period of
the sub-project, an estimated 3,500 farmers received
training or consultation. Since many were new entrants in
the fishpond business, they learned and adopted new
practices which reduced losses and increased vields.
Production and <culture areas increased by more than two
times in the impact area of the sub-project, leading to an
increase of at least 150 million baht in the value of fish
production.

008. Cockle Seed .
(]

Cockle, popular as an appetizer taken with whiskey, 1is
among the shellfish in highest demand in Thailand. . The
country imports about 200 million baht worth of cockle seed
from Malaysia annually. The sub-project attempted to
develop domestic capacity to produce cockle seed (small
cockle for raising)in two different ways - (1) raising the

seed in tanks and (2) raising seed in natural seed beds.
The sub-project hatcheries were never able to produce cockle
seed economically in tanks, due to high costs of production
and a high mortality rate. The seeding of natural beds in
Surattani was more successful and resulted in an output of
450 tons of cockle pareat stock, worth 3.8 million baht.
Consdering that only: 20% of the ATT budget of US$207,000 was
§Pent on natural seed bed development, this was an
impressive return. There was, however, no extension of
results or impact on farmers or the private sector.
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00S. Seaweed

Under the sub-project, the Department of Fisheries
worked towards incresing production of a type of seaweed
used to manufacture agar, a product which Thailand imports
in large quantities to manufacture medical and food
products. In addition, Srinakarinwiroj University estab-
lished a laboratory and later pilot plant to develop the
technology to produce high-grade agar <domestically. The
Department of Fisheries has not succeeded in promoting
production of the seaweed, but by the time of the evalution
an estimated ten farmers were growing seaweed in Songkhla
and Pattani due to the efforts of the agar pilot plant to
meet its own need for raw materials. Interviewed farmers
increased their incomes by 3,000 to 4,000 baht per year.
The pilot plant is recognized by the private sector as an
important center of technology on agar. Several firms are
contemplating investment in agar production, though no
investment has taken place yet.

010. Lam Nam Oon

Laim Nam Oon is the only large irrigation project in
Thailand known to the -evaluators to have successfully
promoted production «f specialty crops on a significant
scale, as demonstrated by the followng figures.

Cultivated Value (Bt)

Area (rai) No.Farms of Production
1985/6 216 171 763,000
1988/9 4,411 3,238 50,000,000

Net income per farm averaged 7,000 baht for the 3,000,
farmers now growing crops under contract to the private
companies which have established offices in the area. A
number of intensive crops are grown, including vegetable
seeds for export, vegetables for canning factories, and high
value fresh produce for the farang and khunnai markets in
Bangkolk.

The foundations for this innovation were laid under an
earlier USAID-funded project which showed the irrigation
area staff how to provide a welcome environment in which
pPrivate companies could introduce new production
technologies to farmers. However, the greatest expansion
came during the ATT sub-project period.

011. HS Immune Status

, There is no evidence of impact from this study, which
revealed that actual immunity to haemorrhagic septicemia

(HS) was lower than assumed by the Department of Livestock
Development (DOLD). Results were publicized at a meeting of
2-5 '



responsible veterinary officials, but there was no follow-up
to see if these officials, who are responsible ‘for semi-
annual vaccination of all cattle and buffalo in the country,
had acted on the results.

The annual cost of animal mortality due to HS is
estimated at 300 million baht (.5% incidence x 12 million
cattle and buffalo x 5,000 baht/animal). Therefore every
10% increase in immunity from the present 50% rate will be
worth 30 million baht to small farmers, who hold a
significant portion of their productive assets in the form
of cattle/buffalo.

012. 0il Adjuvant HS Vaccine

The sub-project research proved that the oil adjuvant
vaccine protects catitle and buffalo for at least 12 months
in comparison to the vaccine presently used by the DOLD
which protects for no more than six. Based on these
results, DOLD will build a pilot plant to produce the new
type, but benefit will not reach farmers in the near future.
In addition, DOLD will build an 800 million baht plant at
Pak Chong to produce an oil adjuvant foot and mouth disease
(FMD) vaccine.

Annual vaccination costs 70 baht per animal. The new
vaccine will considerably reduce total cost by cutting in
half or less the frequency of vaccination. More significant
will be the reduction in animal loss due to improved
coverage., USAID's technical evaluator estimates that the
new oil adjuvant FMD vaccine will eventually reduce animal
losses by several hundred million baht per year. However,
all these projected benefits will be reduced if a solutiop
is not found to the bottleneck of insufficient manpower and
efficiency in the district livestock offices responsible for
disease control.

013. Liver Flule

Research came up with the potentially wuseful result
that raising ducks and fish in shallow ponds interrupts
the 1life cycle of the snail which is the host of the liver
fluke. But so far there has been no extension or adoption
of this technique to farmers.

Incidence of liver fluke is estimated at 10% for
buffa}os and 7% for cattle. Economic costs include reduced
food ‘conversion ability and increased susceptability to
fatal disease. The cost due to these losses is difficult to
/QUantify, but over 100 million baht is spent annually on
chemical treatment, which could be reduced by the bio-
control technique suggested by the research results.
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014. Hog Cholera

There has been no adoption of terchnology by end-users
to date. This long-term effort has, in the ATT-supported
sub-project, verified that piglets born of infected sows
area 8 major source of hog cholera infection. Further
research 1is required before results can be applied to
controlling hog cholers.

Roughly 75% of hogs in Thailand are raised by
commercial farmers who would readily adopt new techniques if
they were economicaly viable. Annual losses due to this
disease are estimated t 1.25% of the hog population valued
at 200 million baht.

015. Macadamia

Trees of ten different varieties were planted at 15
different sites around the country. Now in their fourth
year, trees are just beginning to bear nuts. Therefore,
there has not yet been any direct benefit to end-users from
the ATT-funded activity. Seedlings from a 15-year old stand
have been distributed to smallholders and to the royal
project at Doi Tung.

It is expected that when the present varietal trials
vield results, seedlings will be distributed widely to
smallholders, who may be able to sell their produce if (1)
factories are established and (2) there is sufficient volume
in a given location to justify assembly and shipments to
factories, No data was found on the projected cost/return
of macadamia vis a vis alternative tree crops. It is
expected to provide a high return, but only after a long
period of negative cash flow.

016. Wheat

Under the sub-project's auspices, -wheat has now been
grown by 61 farmers in several locations in the North. Due
Lo problems of market, price, and wheat quality, it |is
questionable whether farmers would continue to grow the crop
when the Government ceases its extension activities and
subsidies.

Farmers planted an average of two rai of wheat, which
requres realtively low moisture, on otherwise - seasonally
idle ’‘land. The following data show actual and potential

income per rai from the crop in 1988789, in baht.

2-1



Gross Cost of Net

. . Yield Price Income Production Income
average 160 6 960 500 460
highest 421 6. 2526 - 500 2026

017. Papaya Virus

The project has tested two types of virus control
measures - injecting a so-called "mild strain" of the virus
into the trees and breeding for resistant varieties - at 18
villages near the sub-project center at Khon Kaen. On
average, each farmer owns five papaya trees planted randomly
around the house.

To date no clear benefit has emerged. The disease is
still wvirulent in all plot villages because farmers refuse
to destroy all diseased trees. In Mahasarakam province,
however, the Governor's campaign succeeded in destroying
diseased trees 1in many villages and virus losses were
considerably reduced for one year. Annual losses from the
virus in the Northeast alone are conservatively estimated at
300 million baht per year. Therefore even a modest
reduction in loss would yield significant benefits to the
bulk of the populaton in Thailand's poorest region. Once
the technology is found, adoption would be worth 500 baht
annually per household. Commercial farmers, mostly 1in
Rajaburi, earned net return per rai of 7,000 - 10,000 baht
before the virus struck.

022. Dairy

Since the sub-project began, farmers have included apn
additional 2,000 head of high milk yielding Thai Milking
Zebu (TMZ) in their herds. Numerous dairy farmers in the
provinces around Chiengmai incorported improved pasture = and
urea-treated rice straw recommendations into their feeding
programs. ;

TMZ has already been shown to increase milk yield from
the Thai average of 8 kg to 10 kg per cow. Annual increased
value of production is thus 2,000 cows x 2 kg x 6.5 bt/kg x
250 days = 6.5 million baht. ‘The project claims that yrea-
treated straw sustains yields during four months of dry
season when they would otherwise drop 2 kg per cow per day.
The increased value of production per cow would thus be
1,560 baht per year.:

In addition, the sub-project assisted in the planning

Off a milk-processing plant to be built by the Chiengmai
Dairy Farmers Cooperative.
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2.3 Factors Leading to Sub-Project Success

The five pro.iects placed in category A by the
evaluators were: .

00 fruit and vegetable

006 fish products

007 fishpond disease

010 high value crops at LNO irrigatin»n project
022 dairy farming

There are no obvious similariaties between these projects in

terms of management and organization, objectives, leadership,
budget, or other factors wliich might explain their success.

They span a range of agricultural products (from livestock

to fruit to fish Lo vdetable seed) and economic activities

(from cooperalive-led marketing to smallholder production to

contract farming by mid-size agri-business firms.)

It is noted that iLhe five do include sub-projects in
which the private sector was involved either in the planning
stage or very early in implementalion. In the dariy
project, the Chiengmai Dbairy Farmers Cooperative vas
represented on Lhe draflfling group. The Lam Nam Oon sub-
project was draflled by Lhe consultant who had successfully
induced privale inveslment in the area under a previous AlD-
funded project. From their very beginnings, the fish
quality and fruil and vegetable sub-projects worked Lo meet
needs identified by exporters.

A further common element was thal all five were in the

main steam of already vidorous economic activities. Milk,
fresh fruit for export, fishponds, vegelable seed fog
export, and sirimi  were all productls experiencing-
exceptional ¢growth rates in production and demand when Lhe
sub-projects slarted. An ATT research sub-project is- an
investment, and like any investment should be neither too
safe and conservalive nor too untried and risky. Given a

product wilh vigorous demand and a practical (and not too
esoteric) technology wilh a high chance of success under
Thai condilions; ATT investments demonstrated high returns.

Strong commitment of the principal investigator and

genuine support From the implementing agency could also be
identified as pre-conditions for sub-projject success.
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3. PROBLEMS AND CONSTRAINTS

The evaluators asked all sub-project leaders to
jdentify the problems and constraints they had encountered
The following section describes and analyzes the ma,jor

constraints cited and suggests some solutions.

3.1 Administration

Almost unanimously, the sub-project leaders complained
that they were frustrated 1in their work by delayved
disbursements of funds and approvals of promised resources
such as technical consultants, study tours, and equipment.
Numerous projects had to be extended because, due to delay
in the promised resources, they were unable to launch their
research in the first vear. Once launched, they complained
that too much  of their time was taken up by excessive,
duplicative paperwork, with reports regquired by five
agencies in [live different formalts. The design of ATT,
itself constrained by the regulations and policies of the
donor and the Government, made such problems inevitable when
it was decided to fund research activiies with a combination
of grant, loan, and counterpart funding, each with its own
detailed procedures.

J.2 Selection process

lIdeally, competitive research grants are administerd by
a committee of experlts who have no interest in the awards

LUeing granted. Wwhen Lhe committee considers a proposal in
which a member mayv have an interest, that member is excused
from the meeting. The decision is made by vote. Because

the ATT Executive Committee is comprised of representatives
of the very agencies which are applying for loans and

grants, there is bound to be bias - or alL lesal a suspicion
of bias - in the selection process.
Time-consuming process. The Projecl Paper outlined an

efficient system whereby the Secretariat and the long-term
consultant are available to assist in proposal preparation
and, when proposals are officially submitted, take one week
to review them for correctness before sending them on to the

.Technical Sub-Committee. This Sub-committee takes another
three weeks to review the proposals before forwarding to the
Executive Committee. This Commitlee meets every two months

to approve/disapprove Lhe proposed activities. In practice,
another sub-committee and a working group have been added to

the cha1n, the system has been changgd to require two cycles
- one for "approval in principle" and a second for approval
’Of funding - and the process has taken up to six months.
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Selection criteria, From the various evaluation
interviews and a review of the origial sub-project

proposals, it would appear that there is a need for more
detailed criteria and a more complete format for proposals.
Committee members complained that much time was wasted at
meetings because selection criteria were unclear. Those
submitting proposals complained they did not know what the
scope and objectives should be.

It is recommended that the sub-projects be considered

more as investments in Thailand's agricultural growth. Thus
the following are among the relevant criteria which might be
established: (1) the magnitude of the problem or

opportunity, eg, the cost of annual losses to disease or the
value and growth rate of export of the product with which
the project deals; (2) polential return to the country on
sub-project investment; (3) potentail number of farmers and
firms to be affected.

As a result of the administrative problems described
above, communication between the Secretariat and the sub-
projects was poor from the outset. Several of the people
interviewed said they would not apply for ATT grant
extension because of the many delays, the attitude
encountered in the Secretarial.,, and the bias in the system.
They cited Japanese and foundation sources as much less
troublesome.

3.3 Sub-project Design

Several weaknesses in sub-project design were found to
reduce sub-project eflectiveness. The proposals ranged from
three to 30 pages and varied greatly in the amount of detail
presented to support the project rationale, implementatiomn
plan, and budget.

First, there were several sub-projects with no plans
for extension of results to end-users, and implementation
plans tended to be sketchy. All sub-project plans should
include the following major components:  laboratory and/or
Field-testing, extension, and follow-up with end-users. The
exception would be sub-projects wilh long-range goals, such
as disease control and prevention. Even these should
indicate how Lhe resulls can and will eventually reach the
end-users, even if the follow-up activities are not
specifically included in the sub-project.

[

Second, in the opinion of the evaluators, there was

. sometimes insufficient justification, especially economic
background, for projects representing investments of many

millions of baht. Perhaps the most serious drawback has

been ’'that mos!t sub-projects were planned with little

consultation with the prospective end-users. The papaya

virus project sulfered from a mistaken assumpltion that
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villagers would destroy diseased trees. This could have
been ° avoided if a simple socio-economic survey 'had been
conducted during project design. The seed drying project
should have sought the blessing of private seed companies in
advance. In the seaweed project, a survey of present
seaweed production areas may have revealed problems in
seaweed cultivation at the stLart.

It is recommended that no sub-project be approved until
both proposers and admnistrators have consulted the private
companies, farmer cooperatives, or individual farmers who
are expected to benefit. If necessry, a small fund should
be available for quick socio-economic surveys of farmers or
"rapid rural appraisal.” This would not only improve the
sub-project plans but stimulate increased interest and
involvement on the part of the end-users throughout the sub-
project life.

Third, budgets were incomplete and specific cost
estimates were inuaccurate, such as the low estimate for the
closed circuit seed-drying system required by the Lampang
seed center.

3.4 Personnel

An absolute shortage of technical personnel was
sometimes encountered. The fish disease center at Samut
Prakan, for example, had difficulty hiring biologists. The

evaluation team noted a lack of proper standards and
discipline in some sub-project laboratories, indicating the
need for more bio-chemists to run these labs. E

Furthermore, ATT like many foreign aid projects creat?
a need for personnel which exceed the allocations made by
the Civil Service Commission. The common solution is to
hire so-called "temporary employees," who are usually recent
university graduaLes. These employees are continually
looking for permanent positions elsewhere, creating both
staffing and morale problems. The rapid economic growth in
the private economy in Thailand today ‘is creating severe
shortages of skilled technical personnel throughout. Thus,
ATT's personnel problem is likely to become more severe,
particularly if the gup widens between public and private

sector wages. This 1s a Government-wide problem and
requires a change in regulations governing the terms of
temporary employment. The Government shold seriously
consider providing’ greater incentives to temporary

employvees, for example, annual salary increases.
¢



3.5 Coordination with Other Agencies
. . .
Many of the sub-projects receive some support from
sources other than ATT and the Government budget. GTZ
provided an expert and some laboratory equpment during the
early stages of the cockle project. The wheat sub-project
began with the encouagement of CIMMYT, which continues to
support varietal research at the sub-project sites. At the
same time, for various of the funded activities, there were
other agencies working on the same or related topics. TARC,
JICA,and UNDP were all involved in finding solutions to the
aflatoxin problem, with the Maize Growers Association taking

the most active role. Five different units were discovered
to be working on post-harvest handling of fruit and
vegetable. The papaya virus research at NADC is using
traditional methods "'to produce resistant breeds while
researchers at Kasetsart University are using genetic

engineefring to attack the same problem.

This involvement of several agencies in the same
activity leads to confusion on the part of donors as to what
their contribution is being used for and to guestions about
lack of coordination and possible duplication. To really
evaluate these gquestions would require a detailed audit of
sub-project accounts and a thorough inventory of all
activities with similar objectives, both of which were
beyond the scope of this evaluation. In general, the
evaluation team did not feel that the lack of coordination
between ATT sub-projects and related agencies/programs with
common objectives was a serious constraint, but it 1is
possible that grealer progress could have been made had
there been more networking among these activities. The team
would further recommend that problems of coordination should
be dealt with clearly in the sub-project design, whicp
should include a careful inventory of related activities and
plan for useful inter-relationships.
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4.1.2 Project Operations

Solicitation of Proposals

Previously there were no regular announcements to
solicit proposals, which could be submitted alL any time
during the year. Starting this year, the Executive
Committes will solicit propousals for project funding twice a
year, January and June. The selection criteria, format,
operating procedures and cost limits for proposals are also

announced in each solicitation. From the evaluation
interviews, it was found that the information about sub-
project application has nolL been widely distributed. Many

researchers do not know about the application time, and some
are not aware of the purpose and objectives of ATT.
Selection criteria announced are rather broad, leaving too
much room for individual interpretation of ATT requirements.

For example, one criterion listed is that "activities
undertaken should have a high expectation of success and
promise to make a lasting contribution to agricultural
growth and development.” This lack of clear <criteria has

made some prospective ATT researchers reluctant to develop
proposals and in otlher cases, led to protracted series of
gquestions and answers between drafters and staff of the
Secretariat. Furthermore, there is no structured application
form to facilitate drafters's expression of their research
concept,

Approval of Proposals

Procedures for screening and approving proposals are

set down in considerable detail. The approximate duration

of each step is also specified. The procedures are as

follows: -,
Step 1 The Secreltariat examines proposals for

correctness and completeness.

Step 2 The Secretariat submits all proposals to the
Project Director for approval in principle.

) Step 3 Proposals are presented at a sessionn of the
Executive Committee for approval in principle.

Step 4 The Technical Sub-Committee screens each
proposal to delermine whether it meets the selection
criteria outltlined in the project paper.

Step 5. Proposals which are technically feasible will
be screened by Lhe Budget Sub-Committee for cost
effectiveness. : .
, ' .

Step 6 Upon positive recommendation of the Budget Sub-
Committee, the proposals will be.sent to the Executive
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Committee through the Secretariat for final approval.
. - ]

Step 7 The Secretarial notifies implementing adgencies
of the action of Lhe Execulive Committee.

Step 8 An implementalion plan of all project activities
and a corresponding financial plan are prepared by the
Secretariat for each (fiscal year and submitted to the
Executive Committee. The Executive Committee forwards the
financial plan to the Ministry of Finance and to DTEC. MoF
subsequently reyuesls USAID to approve loan funds, while
DTEC requests USATID to approve grant funds.

The Project Paper describes a snappy process in which
the Secretariat has one week and the Tehnical Sub-Committee
three weeks to consider proposals. In practice the approval
process has taken as much as six months. Meetings of the
Executive Committee and sub-committees have been infrequent
and not regularly scheduled.

The wealest point of the approval procedures lies in
the inadequale gquality control of the proposals approved.
Thus far, Ltechnical appraisal has not been rigorously or
systematically wundertalken. The Technical Sub-Committee
recently compiled a list of local consultants to be employed
in appraisal of proposals, and is expected to begin using

these consultants., Up to now, Lhere have been no guidelines
to assist Lhe Sub-Commillee in sub-project appraisal. A
potentially wuseful draft of a form for evaluation of

proposals has recently been prepared by USAID, but has not
yet been considered by Lhe Sub-Committee,

Monitoring of Sub-projecls’ Operations

The implementing agencies are required to submit
progress reports in a standard format through the
Secretariat to the Execulive Commitlee twice a year in April
and October. The Secretarial screens these reports and
presents an executive summarv to the Project Director for
acknowledgement. ‘he Executive Committee will then be

informed of all sub-projects’ performance.

Interviews indicated the following shortcomings in the
monitoring of sub-project performance.

(1) Some implementing agencies failed to submit
progress reports to, Lhe Secretariat on schedule.

({2) The information presented in the progress
reports of some sub-projects was rather vague and brief.
. i

(3) Although the Secretariat had made field
observation Lo some rescarch siles, Lhis activity was notl
carried out regular]y and syslematically enough to assist
researchers appropriately. .

4-4



(4) Persistent implementation problems of sub-
projects, such as the delay in procurement of equyipment and
experts, have not been effeclively dealt with Dby the
Executive Committee.. Many sub-project personnel complained
of the excessive time they spent solving administrative
problems when they should have been doing their research.

4,1.3 Sub~-Project Implementation

Although the implementation plan and financial plan of
each sub-project was set up and approved by the Executive
Committee, almost no sub-project directors have been able
to perform research activilies as planned. Some sub-
projects had to adjust research strategies and some had to
extend the sub-project period. These resulted mainly form
the delay in tLhe procurement of off-shore egquipment,
contracting foreign experts, and arrangement of short-term
training and observation tours abroad. These are three main
causes of this problen.

(1) The ATT project is supported by three sources
of funds, loan, grant, and RTG counterpart. Each source
has its own sel of procedures and conditions which impose a
heavy administrative burden on projeclL directors. DTEC also

provides counterpart funds governed by yet another set of
regulations. To manage research activities, each sub-project
director has to spend too much time and effort trying to
synchronize regyuired inpults from these several sources.

(2) In performing those administrative tasks,
researchers of all participaling departments, except those
of the Department of Fisheries, have received inadequate
support and facilitation from theilr respective departments.
Researchers in the Department of Fisheries have béen
assisted by the staff of the Planning and Finance Divisions °
while all others had to do paperwork and communication with
the Project Division and DTEC by themselves.

(3) The staff of the Secretariat has not been
equipped with propec understanding, attitudes and skills in
coordinating research activities, They have tended to
perceive their role as to controlling rather than
facililating the implementation of sub-projects.

4f1.4 Institutional Support

Like other development activities, the ATT Project, as
an action rescarch project of MOAC, needs strong support
from, the senior officials of MOAC and participating
departments in order to have an impact wupon agricultural

.-development. This requires that the Permanent Secretary
make it known as a high priority of the Ministry. Sub-
project reseatrchers and the Secretariat need sufficient
motivation, assistance, and even revard for their
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motivation, assistance, and even reward for their
participation. the study found that the ATT Project has
received inadequate institutional support from these senior
officials. The previous Chairman of the Executive 'Committee
and Project Director paid close personal attention- to the
implementation of the ATT project. The present Chairman and
Director seem to give it a lower priority.

The support of participating departments to the ATT
Project has been inadequate. Some department executives
perceive the ATT Project as just another research project
jnitiated by the Ministry. This attitude is reflected 1in
the fact that some Director-Generals have never personally
attended the meetings of the Exe:utive Committee, choosing

to send lower ranking representatives instead. They have
assigned Departmental Reoressatatives to sit on the
Technical and Budget Sub-Committees, and these

representaties varied widely in rank from Deputy D-G to
middle-level personnel analyst.

Further evidence of inadequate support from departments
is that some suk-projects received fewer counterpart funds
than were approved by the Executive Committee. Sub-project
011, for example, received from the Budget Bureau only 25%
of the amount approved by the Executive Committee and
therefore could not carry out the research project until the
following year. Sub-project 013 received no disbursements
from the BOB during its second and third years of operation.

4.1.5 Management Responsibility of USAID

In principle, USAID's role in the ATT Project should be
limited to facilitating and advising on contract technical
assistance and locating training facilities. In practice,
however, USAID program officers have to spend much time
following up on paperwork connected with these as well 'as
other tasks. USAID staff limitations will make it
increasingly difficult for USAID to carry out these
functions as presently organized.

4.2 Recommendations

Recommendations for the improvement of the ATT Project
management will be presented in accordance with the findings
outlined above. -

: !
4.2.1 Solicitation and Approval of Proposals

1. In order to utilize ATT research funds effectively
and tq solicit good proposals according to the ATT Project's
goal and purpose, the Executive Compittee should consider
identifying priority research issues which have a high
Ampact on agricultural growth and exports, such as, for
example, horticulture development and irrigated farming
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systems in the Northeast. The Executive Committee should
also formulate a set of specific selection criteria, both
economic and technical, in each field.

2. The Secretariat should improve the distribution of
information about the ATT Project to prospective
researchers, holding meetings in each participating
department at least three months before each application
deadline. A brochure containing brief information about the
ATT Project's objectives and selection guidelines should be
made available to concerned public agencies and ©bPrivate
firms as well.

3. A manual setting out a standard application format,
more detailed than the present format, should be prepared by
the Secretariat. Such a manual might eliminate much of the
time-consuming process whereby the Secretariat returns
proposals for alteration. The services of project planning
experts should be made available to assist technical
researchers in developing their proposals.

4. The Executive Committee should meet at least three
times a year to approve proposals, monitor on-going sub-
projects, and facilitate transfer of successful research

results to targeted end-users.

5. The Technical Sub-Committee and the Budget Sub-
Committee should meet bi-monthly to screen proposals and
facilitate technical and financial adjustments of sub-

projects.

6. The screening and approval procedures should consist
of the following steps:

Step 1. The staff of the Secretariat performs the pre-
screening (non-technical) of proposals. i

Step 2. The Secretariat submits all proposals to the
Technical Sub-Committee for technical screening.

Step 3. The Technical Sub-Committee screens proposals,
employing local technical and economic consultants.

Step 4. The Budget Sub-Committee considers financial
feasibility of proposals which are technically feasible.

Step 5 The ATT Project Director submits all recommended
proposals along with an implementation plan of all project
activities and a. :corresponding financial plan to the
Executive Committee for final approval and subsequent
transpittal to USAID for approval.

) 7. The Technical Sub-Committee'should formulate a set
,0f olear procedures concerning the employment of local
consultants in the appraisal of ©proposals. Detailed
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technical and administrative assistance. Under the new
arrangement, the ATT project management unit of MOAC will
contact the USDA/PASA directly in acquisition of technical
assistance for sub-projects. !

4.2.6 Alternative Hodéls for ATT

The review of the administration of this project has
revealed that its achievements have been made in the face of
serious administrative obstacles. The major obstacles
observed were (1) the lack of strong administrative support
from the Ministry and Departments of MOAC and (2) the
complex procedures resulting from the several sources of
funds and numerous agencies which are therefore involved in

all approvals.

The present project is too far along to consider major
changes in administrative structure. 1f, however, USAID or
any other agency wishes to sponsor similar technical
research in the future it should find an alternative
mechanism in order to reduce bureaucratic constraints on the
selection and implementation of quality research projects.

The evaluators interviewed several senior individuals
with lengthy experience in research grant administration.
These individuals suggested that the mechanism chosen should
meet some of the following specifications. First the
possibility of bias in the selection process should be
minimized by choosing members of the selection committee
from agencies which have no interest in the grants. Thus a
committee considering research on agricultual technology for
economic impact could be drawn from such agencies as the
Ministry of Commerce, the Bank of Thailand, TDRI, and NESDB.
Second, the Secretariat should have a high 1level Tof
efficiency, and its staff must be neutral and well paid.
Lump sum payments should be made directly to the Principadal
Investigator, and the Secretariat can audit the expenses. A
system of professional peer review should be established to

achieve quality control of proposals and results. Grants
should be large enough to justify the time spent by high-
level committee members in evaluating them. Lastly, it

should be lodged in a Thai or joint Thai-donor institution.

. A suggested alternative would be to contract an
independent institution, such as a university or foundation
to manage the research funds. Several existing programs

were mentioned as having fewer administrative problems than
ATT and could be studied for clues as to how to Dbetter
organize such a project. These include Japanese and German
aid programs, IDRC, ADC/Winrock, and research institutes of
Thai universities.
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5. ROLE OF THE PRIVATE SECTOR

- "For several decades, aid donors and governﬁénts have
devised rural development programs to help poor farmers to
raise their incomes and social welfare. After many
failures, it became clear that the only way for projects to
be successful was for farmers to have participation in the
planning of, and as much as possible some form of investment
in, activities which were intended for their benefit. The
ATT project presumes to aid private agri-businessmen and
farmers with new technology. The same guidelines apply.
The projects will be relevant and valued by the
beneficiaries to the extent that they are involved, from the
very beginning, in project identification and planning and
to the extent that they contribute their own resources.
Their committment will be proportional not only to their
potential gain but also to their potential loss.

The evaluation found that at the overall project level,
there did not seem to be a strong commitment to involving
the private sector in making the important decisions about
ATT. At the sub-project level, on the other hand, there was
a relatively high level of involvement of the private sector
and farmers in many ATT sub-projects. It was also observed
that, true to the expectations of the designers of ATT, the
level of private sector involvement was clearly correllated
to sub-project success.

The present practice of appointing three
representatives of the private sector to the Executive
Committee has not helped much in increasing participation.
The committee itself does not function so much as _a
deliberative body as a consultative group for the Chairman,
who tends to make the decisions. Private sector members
were often unable to attend because meetings were not
regular and notification of meetings came very shortly
before the meetlings were held. Proposals did not reach them
in time to study the proposals before the meeting. They
vere never assigned a role in new project identification.

One private sector member of the committee explained
that he and his colleagues have several motives for
pParticipating in the ATT committee. First, they felt some
of - the subject matLer might be of interest or use to them.
On the other hand, bie companies have their own
international sources of highly relevant technical expertise
and are unlikely to use ATT-type resources to meet their
Pres: ing research needs. They acknowledge, however, that in
terms of technical resources available locally, the
G°VernTent and universities are still the main source.

-

) [
Second, they must deal regularly with Government as a

Fégulator of their businesses and Lhe economy and sometimes
8s & customer. Therefore it is in their interest to

Cultivate good personal relations.
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. Third, sucessful companies and their executives are
genuinely interested in performing public service. In this
case, ATT did not motivate them because, dile to the
conditions described above, it did not provide a meaningful

role for them.

The following table reflects the involvement of the
private sector in several stages of sub-project activity.

INVOLVEMENT OF PRIVATE SECTOR IN 16 ATT SUB-PROJECTS

Yes No Premature

in sub-project planning 3 13
in implementation 7 9
in providing resources¥ 6 10
in using research results 8 6 2

* includes farmers providing labor and some inputs

Involvement in Sub-project Planning. In only three of
the projects studied was the private sector involved at this
critical stage. As stated above, the best opportunity for
improving the quality of sub-projects is to improve sub-
project identification and design, and the best way to do
this 1is to involve the private sector from the beginning.
This can happen in several ways. At the very least, no
proposal should be accepted before the proposer and the
Secretariat have discussed it with a sample of prospective
end-users, be they businessmen or targetted farmers.

A stronger measure would be to establish a sub-
committee in which agri-businesmen are in the majority with
the task of generating sub-project concepts. Government
officials should sit on the sub-committee to apprise the
businessmen of the availability of relevant research
resources. To start such a process, the Secretariat could
compile a 1list of privat: agri-business firms by field.
Such information is probably readily available from the BOI.
They could advise these companies of the availability of ATT
resources and convene a meeting of perhaps 10 selected
Participants representing a range of agri-businesses. The
Federation of Thai Industries is active and respected in the
Pusiness community, has a sub-committee on agricultural
industry, and sends regular circulars to their members. The
rederation would be a suit .ole channel through which to
organize such a meeting and sub-committee.

~Involvement jin Project Implementatjon. Of 16 sub-
PPOch?s, at least seven showed evidence of direct
partidipation of private companies. Traders donated

PPO;essing equipment to the Srinakarin seaweed laboratory.
'FPULQ exporters worked with the fruit/vegetable project 1in
&rranging test shipments of produce overseas. Company
managers meet regularly with the officials of the Lam Nam
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Oon irrigation area to <coordinate activities for the
upcoming production season. As concluded above (section
2.3) with regard to common elements of succe$sful ATT
projects, the Thai private sector is _very dynamic and will
participate enthusiastically when products with demonstrated
market potential are involved.

For some ongoing projects, more could be done to
involve the private sector. Some of the results of
livestock disease research could be tested on the farm.
Rather than waiting to release the results through the
Government's system of veterinary care, the sub-projects
could invite veterinarians from private chemical companies
to discuss the useulness of the research results and how to
accelerate their utilization. In general, however, there
seems to be active involvement in many projects by either
companies, farmers, or both.

Involvement as End-users. It is axiomatic that the
private sector, always seeking to maximize profit, will
respond quickly to any opportunity for increased profit. In
Thailand, where the Government's laissez-faire business
policies have created a free competitive environment, the
response is particularly active. Hence, those ATT projects
with practical results proabably would have reached the end-
users without any active extension. Several of the projects
have reached a near-ideal model of what ATT should and can
do. In these cases, the sub-projects are acknowledged by
their respective industries as the center of technology in
Thailand and are regularly consulted by private firms. In
one case {(surimi), the project director received three phone
calls from private businessmen while the evaluator was
interviewing her. The seaweed and fruit and vegetable
projects exhibit much the same characteristic.

To sum up, there is little need for improved means of
reaching end-users. If the technology 1is relevant . and
practical, the private sector will seek it out. The problem
is rather how to identify and carry out projects which are
?elevant and practical. This problem can be solved by
improving the mechanism for project identification, design,
and selection. .
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6. SUMMARY OF MAJOR RECOMMENDATIONS

The main reporg contains recofmmendations 'in some
detail, particularly on ways to improve the administration
of the project. The following is a summary of major
recommendations. '

6.1 Sub-project Design

A more rigorous and thorough process of designing the
sub-projects could improve the projects and eliminate some
of the problems encountered. ATT should prepare a small
handbook with a detailed format and sample proposal
enclosed. Several elements should be required in all
proposals. First, there should be evidence that the
proposers had consulted the private sector or done at least
a brief survey of end-user farmers.

Second, there should be a more serious economic
analysis demonstraling the potential benefits. Third, there
should be a clear plan of how the results will be extended
to the end-users. If it is a long-term effort 1like the
livestock disease research or the macadamia project, the
extension might not be part of the project itself but it
should be indicated what follow-up will be required for the
sub-project to produce the expected economic impact.
Lastly, there should be an inventory of all important
related activities being carried out by other agencies in
Thailand and how they may relate to the proposed activity.

ATT has provided some funds to hire consultants for
review of proposals. This money could also be spent on
hiring consultants to assist in preparing the proposals, in
particular the economic analysis and plan for extension. '

6.2 Involvement of the Private Sector

'

Active participation of several private firms from the
same industry in a project proposal can substitute for the
economic  analysis called for above. This type of
participation almost ensures the impact of the sub-project,
especially if the private {irms contribute resources to the
activity, and it obviates the need for formal economic
analysis.

As much as pbssible. the privete sector should be
involved in ATT from the start. At the overall project

level, this means at the sub—projec} identification stage.
At the sub-project level, it means at the design stage. One
way .of doing this 1is to establish a sub-committee to

identifv projects comprised of perhaps ten representatives
of different agri-business fields'and a few officials to
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apprise them of the technical resources available in the
public sector. Such a group could be organized . with the
assistance of the Federation of Thai «Industries, 'which has
its own sub-committee'on agri-industry.

6.3 Administration

A third set of recommendations deals with the
administrative problems described above. These are serious
problems, but due to the legitimate financial regulations of
the various agencies involved, they are not easily solved.
It is suggested that if the central agencies administering
ATT acted more like facilitators and less like controllers
of the sub-projects, administrative problems could be
considerably reduced.

One speciflic measure which might be attempted is to

follow the example of DOF in appointing a planning or

finance officer to handle the paperwork for sub-projects in

each Department.

In the long term, it is the evaluation team’'s opinion

that the mechanism chosen is not appropriate for a reszarch .ﬁ#ﬂ
scarch 4

grant-giving activity. There are too many bureaucratic
stumbling blocks, and Government regulatons cannot be
changed for one project. We would suggest that for any
future activity of this nature, a private foundation, of the
type which gives research grants in developed countries,
would be more suitable. In the short term, the solution of

having USDA assist in project planning and administering

training, technical assistance, and other components of ATT

is an excellent one.

6.4 Future Directions ,{10L 1)4‘”'

ATT has funded reseaTTh on a wide range of agricultural

Products - from artificial crab to baby corn - and a similar
range of innovations, including new techniques of farm
production, processing, post-harvest care, and marketing as
well as control of diseases which - seriously reduce

agricultural income. This openness and flexibil.ty is seen
8s one of the project's strengths, and the evaluators would
discourage any measures to narrow its range. The choice of
Ssub-projects should not be confined by the "policr
framework" of Government agencies or USAID policies. These
Policies emerged from planning exercises which took place

one or more years ago, when mani of today's problems
opportunities, and technologica solutions were no
foresepable.

: \

The project's long-term advisor estimates that with the:

funds’ remaining after the recent amendment, there may be
S8ufficient funds to extend promising existing projects and
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finance perhaps five or six additional ones. Given the high
administrative costs of ATT, it is recommended that ATT
focus on larger projects of about five million baht and up.
Rather than selecting fields of research which reflect the

policies or constraints of the agencies involved, the
project should adopt an investment approach, where projects
.are appraised in terms of their expected return to

agricultural growth and distribution of benefits.

The analysis of success factors in section 2.3 above
gives some clues as to what types of projects are likely to
have the highest return for the country. These are projects
dealing with newly dynamic agricultural products with strong
growth rates. The scale of the ag-industry should also not
be too big. For bi’lion baht industries like shrimp, the
private sector " is the access and resources to transfer
technology wichout wGovernment assistance. Coffee has
benefitted from several substantial aid projects for at
least a decade. Smaller emerging industries like seaweed,

surimi, mushrooms, And fresh fruit and vegetable export
would seem much more appropriate candidates for R&D
interventions by the public sector. As mentioned above, the

fresh fruit and vegetable industry and new areas of fruit
and vegetable processing merit consideration as the foci of
large, single aid projects.
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SUB-PROJECT EVALUATION
Low-Moisture Packaging to Prevent Deterioration of 'Seed (002)

1. Summary description

The objective of the sub-project is to develop improved
drying technology in seed production using a desiccant

process.

The project was carried out by the Seed Division, DOAE
with an initial the duration of 2 years, beginning in
October 1984. Due to the delay in design and installation
of the equipment, an extension of the pro.ject was granted
for 15 months, up to 31 December, 1987.

Seed Center #3, Lampang Province, was chosen to carry
out the project with the total budget amounting to US
"$146,918. Most of the loan has been wused for providing
equipment, material and to cover installation cost and the
grant was used mainly to hire Thai expert as the project
consultant who was responsible for designing the system and
advising on fabrication and installation.

2. Findings and conclusions

2.1 Research results

The results of the project were inconclusive. Testing
of the drying system was done on 9 December, 1987.
Germination of seed after 43 hours of drying was reduced to
only 62%. Following improvements made to the system, a
further test was carried shortly before the evaluation team
visited the site, The staff felt it would take two more
years to verify which combination of monisture percentage and
packing material would produce viable seed at the lowest
cost.

The <cost of soybean seed is currently 15-18% of the
total production cost. And botn the DOAE and private
sectors currently produce soybean seed with the hot air
drying/cold storage system. Private firms hesitate to use
the new technology due to uncertainty regarding production
cost, If the new system is able to produce soybean seed
with high quality and low cost, it, will be of interest to
the private sector.

.2.2 Major problems and constraints

Major problem and constraints of the project are
‘Summari%ed in 3 categories; budgeting, operation and
reimbursement of expenses. Firstly, the proposed budget for
equlpment was unrealistic; the project's original estimate:
of the cost of equipment was 55% of the actual final .cost.
Secondly, as the consequence of the inadequate budget, the
Project consultant was delayed in - the delivery of his
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design. Thirdly, reimbursement of expenses from the
coordinating office was extremely late. '

2.3 Recommendatibdbns for future
To better serve the ATT goals, the sub-project should

call for attention of the private companies involved in seed
industries to participate in the design and operatin of the

project. Consequently, if the technology being tested is
gsuccessful, it can be readily put into use by the private
sector, who would welzome a process which lengthened the

life of the seed. As a result, low-cost seeds would be
available to farmers.

Further studies should emphasize modification of
equipment (bin ladder to reduce damage from jostling of the
hard seed) and analysis of the cost of running the proposed

system compared to the conventional technique.
Additionally, experiments should continue on material for
packaging.

3. Brief background of the sub-project

Under the sub-project, an air-tight closed-circuit
desiccant-dehumidified drver was designed by Dr. Pipol
Boonchanta, the short term consultant, and was constructed
by the Ua Widhya Equipement Co. Ltd. The dryer has 4 main
components: 1) dryving bin with 10-ton capacity, 2) the
dehumidifyer, 3) the belt conveyer and 4) the blowers. The
dryer was installed at the Seed Center &3, Lampang Province,

Due to the delay in designing and installing the dryer,
a project extension was granted up until the end of 1987.
Eight tonnes of soybean seed with approximately 14-15%
moisture content were tested. After 43 hours of drying the
seed moisture content was 8%. The cost of drying the seed
is estimated by the researchers at 0.5 baht per kilogram of
seed. The Seed Center is nw carrying out tests to find an
economic combination of drying temperature, cold storage,
and appropriate packing material.

Currently, private firms have begun to produce soybean
commercially. Companies include Charoen Seed Company of the
CP Group and Cargill. Seed moisture content is reduced using
the conventional hot-air drying/cold storage system.
Information from these private firms revealed satisfactory
seed quality after storage. Soybean seed produced in the
dry season (March) was processed and stored for use in the
rainy season (July-August). The storage time period was
- 8hort and had no significant effect on seed quality.

! L



gl

10,

Appendix to Sub-Project Evaluation : 002

Sub-Project Data Sheet

Full name of sub-project

Low-moisture Packaging to Prevent Deterioration of Seed
Implementing agency/agencies :

Seed Division, DOAE

Name of Principal Investigator

Mr.Panoo Sattayaviboon, Chief of Development Production and
Factory Section .

Name of Project Director

Mr.Petcharat Wallapee, Seed Division Director

Scﬂeduled start : Oct. 1984 Actual Start : 1984
Scheduled finish : Sep. 1986 Actual finish : Dec. 1987
ATT Budget : $136,918 Actual expenditure : $137,368
RTG budeget : $10,000 Actual expenditure : 81,731

Other sources of resources

Source Item Value

Extension 1. from Oct. 86 to June 87 ATT budget: none
2. from July 87 to Dec. 87 ATT budget: $4,500

Related Activities

Agency Activity Coordination with sub-p ?



SUB-PROJECT EVALUATION
control of Aflatoxin in Agriculture Products (003)

1. Summary description -

Frequently in the past, aflatoxin contamination in corn
grain has been a serious barrier to ccern export to the
international market. This problem still exists.
Therefore, the Department of Plant Pathology, DOA,: proposed
a sub-project entitled ContLrol of Aflatoxin in Agricultural
Products. The project has two objectives: 1) to conduct
research on improved storage techniques so as to avoid
contamination of aflatoxin in corn, sorghum and peanut, and
2) to transfer the improved technique and knowledge to
farmers, extension officers and the private sector. A "crib
dryer" first observed in Africa was chosen as one technique
to be tested.

The life of the sub-pro.ject was five years (1985-1989)
and US § 227,224 was budgeted. Of the total amount, $154,440

was a loan and $72,800 was a grant. The funds were mainly
to cover the expansion of DOA laboratory facilities,
training project staff, hiring a short-term project

consultant from the United States, and construction of the
crib dryer.

2. Findings and conclusions
2.1 Research results

The crib dryer was not successful in Thailand due to

the high moisture in the air, particularly during the
harvest of the rainy season crop which is most susceptible
to aflotoxin contamination. The field-drying technique,
including toppin, was widely introduced, but faced

resistance from farmers who need to plow as soon as possible
In order to plant their second crop. '

A chemical tested by the sub-project was adopted by two
companies for wuse in its silos, and a contamination test
developed by the sub-project has also been wuseful and
economic. The Division was recognized as the official unit
for. certifying corn grain for export.

2.2 Impact or potential impact on end-users

The Division of Plant Pathology was one of several
8gencies actively involved in solving the aflatoxin problem.
The major results were probablyv achieved by the campaign of
.farmer ' education conducted largely by the Maize Growers
Association. The main reason, however, why exports have not
been inhibited by aflatonin recently is that the crop has
been in increasing demand in the world, and in a seller's
market the buyers yuickly Jlower their standards on
contamination. As marlkets change, however, the knowledge
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gained by Government, traders, and farmers will once again
be necessary and useful. .

2.3 Major problems and constraints

Problems of implementaton occured when events dictated
that there should be a change in the project plan. The
difficulties encountered in getting approval from the ATT
central administration caused rconflict and stalled the

project activities.

The requirement for frequent reporting to numerous
agencies also plagued the sub-project personnel.

2.4 Recommendations

Several international organizations (i.e., TARC, JICA,
UK ODA) joined the DOA to solve this aflatoxin contamination
problem. Those organizations made contributions to the Thai
effort to assess the problem and develop solutions. These
joint contributions greatly leveraged the ATT assistance,
and cooperation among these agencies should be strengthened
in the future.

3. Brief background of the sub-project

Aflatoxin contamination is usually found on grain
harvested from corn planted in the early rain season (first

crop corn). Grains from this crop have high moisture
content and the harvest is done during a period of cloudy
sky and high rainfall. The problem may not be serious when

corn was planted as the second crop (late rainy season. The
sub-project activities and efforts contributed from several
agencies resulted in mitigating the problem of aflatoxin
contamination.

Several types of dryers were tested in addition to the
crib dryer but were unsuccessful because they increased cost

of production. Field drying recommendation was to leave the
corn in the field for three weeks after maturity. The
development of chemical analysis to detect aflatoxin
contamination has been very helpful. Samples of corn grain

frem corn trader have been analyzed chemically at the cost
of 300-600 baht per sample.
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Appendix to Sub-Project Evaluation : 003

Sub-Pro,ject Data- Sheet

Full name of sub-project

Control of Aflatoxin in Agriculture Products
Implementing agency/agencies

Plant Pathology Division, DOA

Name of Principal Investigator

Mr. Prawat Tanboon-Ek, Plant Pathologist 7

4. Name of Project Director
Mrs. Dara Buangsuwan, Director of Plant Pathology and Micro-
biology Division, DOA
"5, Scheduled start : Oct. 1984 Actual Start : Oct. 1985
Scheduled finish : Sept. 1989 Actual finish : On going
6. ATT Budget : $154,440 Actual expenditure : Thru FY88
123,936 $
7. RTG budget : $72,800 Actual expenditure :
8. Other sources of resources
Source Item Value
9. Extension from to ATT budget :
10, Related Activities :
Agency Activity Coordination with sub-p ?
Kasetsart Field practices none
University and chemical control



SUB-PROJECT EVALUATION

004. Fruit and Vegetable
1. Summary description.

The goal of this project is to identify production and
post harvest handling techniques for fresh fruits and
vegetables to atlain levels of quality necessary for export.
The five-year project (1985-89) carried out by the Plant
Pathology Division of DOA was supported with an expanded and
equipped laboratory, US technical assistance from short-term
consultants, overseas training, and temporary technical
staff. With this assistance the project was able to test
technologies desired by exporters and farmers of products
such as mango, banana, papava, and mangosteen.

2. Findings and conclusions
2.1 Research results

Results were achieved in several areas for several
different products. Anthracnose in mangos was found to be

controlled by regular spray of two chemicals readily
available in the market. Wrapping of mangos on the trees
was found to improve quality and size. Shrink-wrapping and
spraying with benomyl before cold storage improved quality
and increased shelf-life of mango, papaya, and "egg"
bananas. The above are only a few important examples of

useful research results.
2.2 Impact

The project had particular impact on the export of
mangos, mangosteen, and papaya. It is estimated that a
total of 700 farmers and 20 exporters were exposed to new
technologies through the project, and more than half adopted

the project's recommendations. Mango and mangosteen farmers
learned how to harvest, handle, and pack the fruits to
maintain export quality. Methods of chemical treatment

extended the 1life of the fruit, and the project taught
exporters to use styrofoam trays and to shrink-wrap fruits
individually to meet the exacting requirements for exotic
specialty produce which commands high prices in foreign
super-markets.

‘ The project recently made a test shipment of "egg"
bananas to Europe, opening the way for considerable increase
of fruit exports in the future.

2.3 Problems

]

The main problem cited by the project director was that
qf maintaining her staff of temporary emplovees, who were
mostly recent graduates looking for permanent positions
elsewhere.



2.4 Recommendations

The evaluation team notes that this project received
not only $500,000 from ATT but significant support from the
RTG and elsewhere. For a project of this scale, a detailed
cost/benefit analysis, over and above the "evaluation of
impact” called for in this evaluation, would be justified.

Due to the demonstrated potential for growth of this
industry, this activity is well worth continuing, and the
evaluation team suggests that a detailed feasibility study
of an expanded project would be advisable. Such a study
should include cost/benefit analysis of the present project,
a careful inventory of the various agencies already doing
post-harvest and other related activities, and an economic
and technical feasibility study of the specific products
which have the highest potential in foreign markets.

3. Background of the sub-project

The recorded value of exports of fresh fruit and
vegetable increased from 168 million baht in 1984 to 338
millon in 1987. The potential for export to such countries
as Japan, Hong Kong, and European countries is far greater.
Thailand has the supply and farmers who readily adapt to
meet market demand. The principal need to is to identify
the appropriate technologies for quality improvement and
demonstrate them to farmers and exporters.

Fresh fruits and vegetables studied by the project
included mango, papaya, egg banana, passion fruit, orange,
Pineapple, rambutan, asparagus, baby corn, mangosteen, straw
mushroom, and yard-long bean. Papaya and banana were
sprayed with benomyl and kept in cold storage; the techniqu®e
extended tue storage life of these fruits to two and five
weeks respectively. As for mangos, the project experimented
on production at the division's experiment station in
Chiengrai and worked with farmers in several locations.
Annual seminars were held for farmers, exporters, and
extension personnel, instituting gentler harvesting
practices to avoid soiling the fruit with its sap, wrapping
of fruits on the trees, and the preserving and packing
techniques mentioned above. The are numerous varieties of
mango, and variations were required depending on the
variety.

For baby corn, .the project tested to see if different
varieties might have different storage lives; result was
hegative. They also identified varieties which produced the
Size cob desired by the market.

/ The recent shipment of egg banana involved packing in
whole hand, half hand, and individual pieces. Packed in
cardboard boxes, the bananas were transported from the farm



{n a truck cooled to 15 degrees C. After transport of 1,500

km, fruits were examined to compare quality. '

Various methods were used to extend the results to the
end~users. Field visits to farm groups, such as a
mangosteen growers for export group in Chantaburi.
Exporters frequently consulted the project with their
technical problems. Seminars were held for end-users

directly and also for ag extension workers who could
disseminate relevant production technology in their tambons.
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Appendix to Sub-Project Evaluation : 004

Sub-Project Data Sheet

1. Full name of sub-project

Quality Improvement of Fresh Fruit and Vegetable -
2. Implementing agency/agencies

Plant Pathology Division, DOA

3. Name of Principal Investigator

Mrs. Dara Buangsuwan, Director of Plant Pathology and
Microbiology Division, DOA

4, Heme of Project Director

lirs. Dera Buangsuwan

5. Scheduled start : Oct.1984 Actual Start : Sept. 1984

Scheduled finish : Sept. 1989 Actual finish : On-going
6. ATT Budget : $321,617 Actual expenditure : $246,107
7. RTG budget : $184,400 Actual expenditure

8. Other sources of resources

Source Jtem Value
\
9. Extension from to ATT budget

10. Related Activities :

Agency Activity Coordipation with sub-p
TISTR Post-harvest technology none
technology
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.Sub-Project Evaluation

Using Technology to Improve Fish Quality and Develop Fishery
Products for Export (Phase I) 006

1. Summary description of sub-project

The goal of the sub-project was to identify appropriate
technology for development in fishery exports. Instead of
exporting unprocess2d frozen products, processing only
10%¥ of these frozen products would increase foreign exchange
earnings by at least 25%.

The sub-pro.ject was divided into four parts: improving
quality of frozen shrimp export; fermented fish processing;
lactic acid fermented fish processing; and surimi to process
low priced minced fish meat to higcher value surimi based
products such as imitation crab meat.

The Quality Analysis and Research Section in Fishery
Technology Development (FTDD), Department of Fisheries (DOF)
was the responsible agency under the management of Khun
Pongpen Rattalkul. The total budget for the project was
$132,320,

Appropriate production and processing techniques were
recommended to improve quality of frozen shrimp.

The duration of this sub-project was three years (1985-
1987) after which the surimi part was extended for two more
years During the extension a 1.7 million baht pilot plant
was set wup to demonstrate the available processing
technology. The equipment provided was also useful for
fishery product quality conlLrol.

2. Findings and Conclusions

2.1 Research result.

It was found that marine fish could be used for
fermented fish as well as freshwater fish. Techniques for
better product quality were introduced in order to improve
product standard, thus making ‘it suitable for export.

The main focus of this sub-project was surimi for which

technology was transferred from abroad, adapted, and
transferred to relevant individuals through seminars,
training courses, workshops, and published documents.

’

2.2 Impact on end-users.

Seven training courses and workshops were completed in
the first phase for more than 950 participants from the
Private and public sectors. Processing technology has

12



Been made available on request. The number of surimi
processors increased from only two before 1985 to twelve in

1987, with production capacity of 20,000 tons in 1988. Two
of these firms succeeded in producing surimi based products
such as imitation crab meat for export. Export of surimi

increased from 3,000 tons in 1985 30,000 tons in 1989.

Regarding frozen shrimp, the quality of products from

four cooperating processing plants has been improved. FTDD
was able to identify "Good Manufacturing Practice (GMP)"
from post- harvest to processing of frozen shrimp. This
GMP has been recommended to processors to improve their
product gquality in order to to reduce loss from export

rejection by importing
countries.

2.3 Relative contribution to goal of ATT.

Sub-project 006 successfully attained the goals of
ATT, by being able to identify, introduce and manage modern
technology to increase income and upgrade the level of
technology used.

2.4 Role of private sector.

One surimi firm receiving technical assistance from
Japan through a joint venture on surimi processing also
worked closely with FTDD on surimi production techniques.
FTDD cooperation with this and other firms was
useful for obtaining information from the commercial
sector to complemenl laboratory worlk.

2.5 Major problems and constraints.

Like wmany sub-projects, 006 also had problems with
delayed disbursement of funds, which delayed purchasing and
setting up the processing machinery. Difficulty in
importing process machinery was also a ,problem for this sub-
project. :

2.6 Recommendations. .

Inspection and follow-up to give advice on and improve
the efficiency of technoloyy transfer is recommended. In
addition, a technical information wunit to compile and
disseminate available teclinology among end-users should be
established. ATT support should be continued to extend
the knowledge and success of this sub-project, including the
upegrading of existing technology. Although the sub-
- project has been successful, the transfer of technology to
users is not yet complete. !

13



3. Brief background of the sub-project

The sub-project was inititated to reduce the problem of
rejection of fishery exports due to low export quality, and
at the same time to attempt to increase the value added of
fishery exports from low priced fish by processing into
surimi and surimi Dbased products. The sub-project
achievements were outstanding, especially for surimi.

Before the approval of this sub-project, FTDD had been
working with FAO on fermented fish processing and fish sauce
mainly for household consumption. Related to this previous
project a chemist form FAO was assigned to provide technical
assistance for FTDD.

FTDD personnel were also assigned by the Southeast
Asian Fishery Development Center (SEAFDEC) Post-harvest
Division to be trained in surimi processing for two weelks.
This proved to be very useful for the ATT project since the
sub-project manager had been equipped with the basic
knowledge which allowed her to successfully applv and adapt
appropriate technology for use in

Thailand.

The sub-project began with experiments on processing
techniques, Equipment was provided from the ATT budget.
Personnel were trained. In the second year processing
research was conducted along with market tests for surimi
products. Extension of the final results was scheduled in
Lhe last year of the project period, and included an

export market test. .

Sixty-eight per cent of the ATT budget was spent
on purchasing necessary eguipment and materials and 23% on
operating costs. As an expert was assigned by FAO only
around 5% was spent on training and observation costs of
importing technology.

14



Appendix to Sub-Pro.ject Evaluation : 006/1
Sub- iect Qaté Sheet

1. Full name of sub-project

Using Technology to Improve Fish Quality and Development
~of Fishery Products for Export (Phase I)

2. Tmplementing agency/agencies :

Fishery Technology Development Division, DOF
3. Name of Principal Investigator

Mrs.Pongpen Rattakul, Chief Analytical Research Sub-Division
4. Name of Project Director

Mr. Wanich Vareekul, Director-General of DOF

5. Scheduled start : Oct.1984 Actual Start : Nov.1984
Scheduled finish : Sept. 1987 Actual finish : Sep. 1987

6. ATT Budget : $124,350 Actual expenditure : $123,046

7. RTG budget : $7,970 Actual expenditure : $6,886

8. Other sources of resources :

Source Item Value

8. Extension from to ATT budget :

1J0. Related Activities :

enc Activity Coordination with sub<p ?
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SUB-PROJECT EVALUATION

Improved Fish Disease Control for Project Aquatic Organisms
(007)

1. Summary description of sub-project

" The outbreak of fish disease in 1982-93 led to a loss
of not less than US$5,000,000 per annum and discouraged
investment in freshwater fish culture.

This sub-project was 'designed to increase aquatic
production and decrease losses incurred through infectious
diseases by introducing appropriate management techniques
to fish and prawn farmers, instilling self-reliance so
that , they could recognize and treat disease
outbreaks, and strengthening aquatic farming as an
occupation in order to increase aquatic production.

The sub-project started in 1985 and ended in 1987. The
total budget for the sub-project was $158,170, of which
$144,721 was expended . After completion of the sub-project
the services have been continued under RTG budget at Fish
Disease Control Centers in the two selected sites.

2. Findings and Conclusions

2.1 Research Result

The project began by collecting samples of diseased
fish from the most affected areas, Suphanburi and Samut

Prakarn, in order to diagnose the diseases and establish
their treatment. The responsible agency was the
National Inland Fisheries Institute (NIFI). Fishery
biologists from NIF] detecled causes of nine important fish
diseases and disseminated information on prevention and
treatment to farmers, giving on-farm advice and conducting
training courses. Measures adopted by fish and prawn
farmers included water treatment, lime and other
appropriate chemical treatments, improved stocking and

feeding practices and pond management.
2.2 Impact on end-users.

Technical services were provided for more than 600 fish
farmers and 200 prawn farmers in Suphanburi, Samut Prakarn
and nearby areas. In Samut Prakarn 235 fish farmers
annual}y received advice, exceeding the target of 180.

‘ Samut Prakarn Fish Disease Control Center also
conducted a training course for 60 farmers on "Catfish
{Clarius) Culture and Its Disease Prevention and Treatment"
at the end of the sub-project. In total, 1,309 farmers
received advisory assistance and ‘860 received training.
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puring the three years it is estimated that more than 3.500
farmers received assistance or advice from this sub -
project. Fish production increased significantly in the
areas without any serious disease outbreak. Production and
culture areas that more than doubled before and during the
project led to an annual! increase of at least 150 million
baht in the value of fish production in the Central Plain.

2.3 Relative contrihution to goal of ATT.

The sub-project has been successful in increasing the
level of technology i.e. better pond management and disease
control for fish farmers in the sub-pro.ject areas, thus
leading to higher yields and better incomes.

The Fish Disease Control Center in Suphanburi has been
able to render technical services directly to the farmers
after ‘the completion of the sub-project. The Fish Disease
Control Center in Samut Prakarn is slower in its development
due to the lack of qualiflied staff.

2.4 Role of private sector.

Except for farmers who have received technical services
from the sub-project, there has been no involvement of the
private sector.

2.5 Major problem and constraints.

Major problems arose from delayed disbursement,
especially relating to equipment purchase. This affected
implementation of the work plan.

Lack of qualified personnel has been another problem,
and one which has been an important reason for not
continuing this sub-project. For example, the Fish Disease
Control Center at Samut Prakarn, though fully equipped after
the sub-project completion, was unable to find a fisheries
biologist to be stationed at the Cenler, with sufficient
background in fish diseases.

About 13% of the total budget was for operating costs
and 12% for the training of 4 biologists. Expenditures for
one expert (Dr. John Fryer) was around 6%. The principal
investigator indicated that overseas training for Thai
Specialists would have been more beneficial than importing
a short-term expert from outside. With their understanding
of local conditions, technoloey could have be transferred
with less difficulty than having a foreign expert work
Wighout equipment (due to delayed imbursement) for a limited
pPeriod of four weeks. !
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2.6 Recommendations

Due to delayed disbursement after collecting fish
disease samples, the diagnoses had to be carried out NIFI.
Biologists had to make site visits to collect samples,

observe disease outbreaks, and give advice to
farmers. About 60% of Lhe budget was for equipment and
material which was partly for the provincial Fish Disease
Control Centers. If disbursement had permitted the work

plan to be maintained, the short-term fisheries expert could
have worked more effectively with Thai fisheries biologists
in the provincial centers to develop skills in using modern
technologies of disease diagnosis and treatment.

Lack of personnel is a problem which cannot be solved
in the short run. ATT enabled NIFI to hire temporary

workers (including academic technicans and field workers]},
but since the termination of the project the problem has
returned. Cooperation with DOF personnel planning should be

sought in order to let the project sustain its results after
completion.

3. Brief background of the sub-project

Tnis sub-project was initiated to alleviate problems of
disease outbreaks and encourage expansion in freshwater

9ulture. Research on and diagnosis of diseases, including
introducing proper pond management successfully reduced the
problems. In addition, two Fish Disease Control Center have

been located in Lhe culture areas, one of which sucessfully
began operations Lo render services to farmers.

Besides the stated goal, an additional outcome of this
sub-project is Lhe provision of services in the culture
areas. At present, fish and prawn farmers in and around
Suphanburi can obtain technical assistance at the
provincial center instead of travelling to NIFI in Bangkok.

Since completion in 1987, the Fish Disease Control
Centers in the two provinces have been fully equipped. The
Center in Suphanburi renders its services smoothly having
one- full time biologist at the station. The Center in Samut
Prakarn cannot "acquire the needed biologist and has been
working on hatcheries rather than disease control.
Inconvenient location for transportation is a hindrance for
development of this Center.
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10.

Appendix to Sub-Project Evaluation : 007

Sub-Project Data §hgg;
Full name of sub-project
Improved Fish Disease Control for Project Aquatic Organisms
Implementing agency/agencies :
DOF

Name of Principal Investigator

Suphanburee - Khun Sopha Areeratana, Fisheries Specialist
Samut Prakarn - Dr.Sitdhi Boonyaratpalin, Fisheries Specialist

Name of Project Director

Mr.Wanich Vareekul, Director-General of DOF

Scheduled start : Oct. 1984 Actual Start : Jan.1985
Scheduled finish : Sept. 1987 Actual finish : Sept.1987
ATT Budget : $118,170 Actual expenditure : $118,115
RTG budget : $40,000 Actual expenditure : $26,606

Other sources of resources

Source Item Value

Extension From To Att budget

Related Activities

Agency Activity Coordination with sub-p ?
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éUB-PROJECT EVALUATION
Hétchery Research and Culture of Cockle (008)

1. Summary description of the sub-project

The original sub-project goals were i) to ©promote
research and study on cockle hatchery to increase cockle
production to meet domestic demand and 1ii) transfer
production technology to farmers. In the completion
report, the objectives were identified as i) to develop

cockle seed culture in tanks, ii) to develop natural cockle
habitats, iii) to develop and transfer productien capability
to farmers, and iv) to produce an adeguate supply of seed
for domestic cockle culture.

In this sub-project there were two means of increasing
cockle seed supply: development of cockle hatchery
technology and development of natural seed beds, including
the study of production techniques for higher production.
The Brackishwater Fisheries Statien in Prajuab Khiri Khan

was responsible for the hatchery research. The
Brackishwater Fisheries Station in Surat Thani was
responsible for development of the natural seedbeds. The
selected sites for development of seedbeds are 1in Surat
Thani, Chumporn, Phangnga, and Nakhon Si Thammarat. The
sub~-project was directed by the Director of the

Rrackishwater Fisheries Division.

The sub-projecl period was 1985-1987. The total
proposed budget was $222,029 of which $176,501 was actually
expended.

2. Findings and Conclusions
2.1 Research Result

Research on cockle hatcheries at ﬁrajuab Khiri Khan was
not able to produce cockle seed economically due to high
costs of production and the high mortality rate. At the
same time, the laboratory at Prajuab Khiri Khan was carrying
out research on a bivalve hatchery (e.g. oyster) which later
proved to be quite successful and developed into ATT sub-
Project 026.

Development of a natural seedbed has been successful in
Surat Thani under <close monitoring by the Station.
Development of seedbeds in the other areas was not
successful in producing parent stock for sustained yield due
to’ problems of poaching, predators 'and encroachment by
Push net operators and trawlers.
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2.2 TImpact on end-users.

Due to failure tuv achieve success in cockle hatchery
the equipment purchased under this sub-project was used for
oyster and other economic bivalves.

The natural secd bed at Surat Thani was able to begin
harvesting marketable sized cockle and planned to use
revenues for buying more seed to transplant into an extended
seedbed, at the same time collecting data for further
research in cockle culture. It has been estimated that
there were 450 tons of cockle parent stock, valued at 3.84
million baht, at Ban Don Bay project site in Surat Thani.
This investment has been highly profitable, since less than
20% of the budget was spent on natural seedbed development.

2.3 Relative contribution to ATT goal.

An expert was assigned to assist in hatchery
research, setting up the equipment and providing general
background on huatchery techniques. The Prajuab Station was
found more suitable for producing other bivalves rather than
cockle,

For natural seedbed development the technology has
not been clearly transferred from outside Lhe country,
though the team members observed cockle culture in Malavsia.
Cockle culture technology has not been well defined and
it has not been possible to transfer it to Thai
farmers. If technology is defined and farmers are provided
with enough seed, take proper gare of the beds and do not
have problems of poaching and predators, cockle culture
in appropriate sites is a potentially profitable
investment., Many of the farms with high returns are
Joint ventures with Malaysians, who seem to have better
culture techniques.

2.4 Role of private sector.
The private sector was not involved in this sub-
project.

2.5 Major problems and constraints.

Delaved disbursement delaved the buying and

tfansplunting of cockle seed into the natural seedbed.
An extension of the project at Prajuab Station was
therefore necessaly. Delayed disbursement also created
Problems for the pavment of sub-project ?mployees.
Close monitoring seemed to be' necessary for high
yielding cockle culture but the budget was inadequate to
ali=w for this aclivily. This affected the ability to
develop natural seedbeds in some areas.
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Provincial stations had difficulties obtaining
disbursement from the Central authorities which further
delayed sub-project activities.

2.6 Recommendations.

To make this sub-project serve ATT goals better, more
background and basic research on cockle is needed for
effective development planning. Once provided with adequate
background, observation and training in a producing country
like Malaysia could mnke the transfer of technology for
domestic production possible. More data are also required
to design cockle culture management procedures.

To increase cockle seed supply, development of
natural seedbeds only is recommended. Close monitoring |is
necessary to prevent losses and to maintain parent stock for
sustainable production.

Provided there is better coordination amcng sub-project
team members and a clear duty assignment, development of
natural cockle seedbeds should be continued. At the
earlier stage of compiling necessary information to provide
adequate understanding of this shellfish, funding may be
possible either from USAID-STDB or GTZ.

3. Erief background of the sub-pro.ject

Cockle 1is an important shellfish in Thailand with a
production value of around _45 million baht annually.
Domestic production, in some cases as joint ventures with
Malaysian interests, has not been able to satisfy the
demand. Annual imports cost around 200 million baht and are
increasing. One of the constraints in development of coclile
culture, in spite of the availability of suitable locations,
is the seed which has to bLe imported from Malaysia. With
the banning of seed export by Malaysia ,the local production
situation has declined further. This sub-project was
designed to reduce such problems. llowever due to a lack of
basic data and adequate background on cockle the sub-project
was not effectively designed and thus was not able to
meet the staled objectives.

Prior to the ATT sub-project the Prajuab Station had
been supported by International Center for Living Aquatic

Resources Management (ICLARM) scientists working on
developing the background Ffor bivalve culture, financed by
German Technical Cooperation(GTZ). The ATT sub-project

Al}oweﬂ the Station to go bevond laboratory experiments.
J ]
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9.

Appendix to Sub-Project Evaluation

008

§gb-E:ojggt Data Sheet

Full name of sub-pro.ect

Hatchery Research and Culture of Cockle

Implementing agency/agencies
DOF

Name of Principal Investigator

.

Mr. Yuth Hunsopa, Director of Research and Development, Sea-
side Fisheries Station, Phuket
Name of Project Director
Same us Principal Invstigator
Scheduled start Oct. 1984 Actual Start : 1984
Scheduled finish Sept. 1987 Actual finish : 1987
ATT Budget $193,509 Actual expenditure $169,882
RTG budget $28,520 Actual expenditure $6,619
Other sources of resources

Source Item Value
Extension from to ATT budget

10. Related Activities :

enc Activity
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SUB-PROJECT EVALUATION
Seaweed Production and Processing (OOQ)
1. Summary description of sub-project

Seaweed culture and agar processing was initiated to
find an alternative source of income for coastal villagers
while at the same time making possible import
substitution for agar and developing processing techniques
for higher grade agar products.

Sub-project goals were to identify the condition of
important economic value seaweeds and their potential
culture areas, to build up two seaweed experimental farms
with a .yield of around a metric ton per rai, and to conduct
seaweed culture training for at least 150 officials and
farmers and seaweed processing for at least 50 trainees.

The sub-project was divided into two main parts
seaweed culture was mainly the responsibility of the
Brackishwater Fisheries Division (BWFD), wvorking in
collaboration with the National Institute of Coastal
Aquaculture (NICA)}, several provincial Fisheries Stations
and Kasetsart University (KU); and seaweed processing which
was the responsibility of the Sri Nakharinvirot Universit
(sU). A private cousulting company, HAII gave technical
assistance in both seaweed culture and agar processing.

This sub-project lasted for two years, 1986-1987, after
which the culture part was terminated. There has been an
extension of the processing part under ATT sub-project 034
which is being implemented by SU. The proposed budget for
the project was $275,382 of which $214,031 was expended.

2. Findings and Conclusions
2.1 Research Result

Supported Dby the research work at Biopolymer Research
Unit (BRU) at SU and working closely with the consultants,
the seaweed processing unit was able to identify the
technology of processing agar from local seaweed.

2.2 Impact on end-users.

At present research on seawveed culture is still going
on at the provincial Fisheries Station in Chanthaburi and
NICA 1in Songkhla, with minimal support from RTG. hy
Research Center in Chonburi, and SU Yesearch unit in Trat

are also carrying out research on seaweed. Information from
this research will be useful for further development of
seawveed culture in Thailand.

24




SU gave Lraining on household agar processing and was
able to set up a pilot agar extraclion unit. Forty trainees
from the public and private sectors attended these courses.
Due to these successes SU was able to get more funding from
FAO, USAID STDB, and the Center of Genetic Engineering in
Bangkok for further research in this field.

2.3 Relative contribution to ATT goal.

The sub-project was able to transfer technology from
outside and adapted it to domestic conditions to enable
technology transfer to selected end-users for agar
processing. The success was minimal for seaweed culture due
to the 1lack of background on biology and physiology of
seavweed in Thailand.

2.4 Role of the private sector.

HAII acted as consulting company. There has also been
a private company; Pure Agar, which continuously followed up
on results from seaweed processing and cooperated 1in the
development of seaweed farming in the South. Pure Agar is
potential end-user for agar processing. So far there has
been no actual investment from the private sector in agar
processing. lowever, SU has established a_1,8 million baht
pilot plant, paid for by the university and a contribution
from a private firm, ‘

2.5 Major problems and constraints.

Lack of coordination on seaweed culture, as there were
several wunits in the East and South working on culture
experiments, has been a major problem. Information has not
been adequately exchanged among the groups involved. Better
exchange of information and results would have been
beneficial.

2.6 Recommendations.

t

The work undetr DOF would have been better if there had
been priority for seaweed in DOF planning . This would have
provided more incentive for team members.

Role assignment should be more specific and continous
to facilitate work.

Better coordinalion is needed not only between BWFD and
the ©provincial Fisheries Statuations but also between team
members and the consultants. Output from Lhe consultants
should' have been made available to the field team members to
enable them to beller understand the results of their
?XPerimenta] vork.

Prior to any further ATT sub-project in this [ield,
there should bLe some nttempts to ~ acquire background on
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biologv and physiology of seaweed. Resources might be made
available through support from a source like USAID-STDB in
order to gain adequate knowledge before starting worlk  on
technology transfer. - :

3. Brief background of the project

Seaweed culture was proposed as an additional source of
income for farmers in coastal areas. Furthermore,
cultivated seaweed mav be processed domestically to
subsitute for present imports of high grade agar. The
Seaweed Production and Processing sub-project was proposed
to transfer appropriate technology to achieve these goals.
Culture techniques were attempted but inadequate knowledge
on local conditions constrained success. Processing
technology was imported through the consulting company while
at the same time it was adapted to suit local conditions.
The sub-project was able Lo identify appropriate technology
for processing agar [{rom seaweed in Thailand.

The sub-project started out by giving seaweed
orientation forr project teams conducting sturveys on
potential culture areas, building up experimental farmsin
the east, mainly in Chanthaburi and in the South in
Songkhla. At Lhe sume time the research and training on
processing was begun by SU. About ten culture methods were
tried wunder the advice of the consulting company. None of

these methods were able to achieve the sub-project goal of
producing about one metric tone per rai, since they were
unable to successfully construct a suitable experimental

farm. To support processing SU also tried pilot farms in
Songkhla and Pattani and several other potential areas in
the South. In 1989 some of these pilot farms seemed to be
potential sources of additional income for the farmers in
surrounding areas. Farmers at Koh Yor raised seaweed on

nylon cords strung up among their mackeral raising nets.
They <claimed to harvest about 150-200, kg per year for sale

at 20 baht per ky. More larmers are expected to jein the
project.

At BRU, Dbackground information and basic science on
seaweed processing were acquired. There were several

related projects working on biologv and physiology of
seaweed at BRU supported by USAID-STDB, FAC, and the Center
of Genetic Engineering in Bangkolk. These projects support
each other as they can provide related information on

seaveed which has been extended under sub-project 034 - A
Technology Transfer and Development Center for
Phucodolloids, a further step in seawveed processing
téechnoloyy. !
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Appendix to Sub-Project Evaluation : 009

Sub-Project Data Sheet

Full name of sub-pro,ject

Seaweed Production and Processing

Implementing agency/agencies

DOF

Name of Principal Investigator

.

Mr. Bunsong Sirikul, Chief of Provincial Fisheries Station,

Chantaburi

Mr. Siri Tukwinas, Chief of Provincial Fisheries Stations,

Satun

Name of Project Director

Dr.Plodprasop Suratsawade, Deputy Director-General of DOF

Scheduled start : Oct. 1985

Scheduled {inish : Sept. 1987
ATT Budget : $236,882
RTG budget : $38,500

Other sources of resolirces

Related Activities

Agency \ctivity

Source Item
. -Extension from t
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Actual Start : 1986

Actual finish : Aug.1987

Actual expenditure : $198,144

Actual expenditure : $15,887

Value

o ATT budget

Coordination with sub-p ?




SUB-PROJECT EVALUATION
An Integrated Agro-Produc}ion and Marketing Program
at Lam Nam Oon (010) :

1. Summary description

The sub-project was imlemented by the Royal Irrigation
Department (RID). It aimed at transferring to Government
officials the knowledge and techniquec necessary for the
extension of production and marketing of industrial crops in
a complete-cycle system that leaded by private firms. It
also aimed at crealing appropriate linkage and cooperation
among investors, farmers and government agencies as well as
structuring production and marketing of certain crops in a
complete-cycle system tLhat entwined the farmer-investor
relationship.

The sub-project was carried out at Lam Nam Oon
Irrigation Project, Sakol Nakorn Province. The project
period was 3 year, during 1986-1988, budget amounting to
$100,698. The total cost of the ATT project was about
$94,000 to employ a project coordinating specialist and a
production and marketing specialist for 18 months.

2. Findings and conclusions
2.1 Impact or potential impact on end-users

Sub-project activities led to fruitful results.
Farmers and private firms have been mutually benefited.
Farmers learned to use their judgement to assess which crops
are in demand by Lhe market. Favorahle environmental
conditions to produce hybrid vegetable seeds for export and
fresh fruit and vegetables for local market and canning lead
to greater net income of farmers.

2.2 Relative contribution to goal, of ATT

Contribuling both to increased exports and the increase
of farm income, Lhe sub-project fulfilled quite directly the
goals of ATT. Farmers adopted technology to produce new
crops for which there is a strong demand. Experience gained
during the implementation of the sub-project will give
farmers the skill and confidence to deal with private firms.

2.4 Role of private sector

_ THe private sector participated in determining which
€rops to produce to meet market demahd and transferred the
t"':h"C’,IOS.\v' to grow Lhese crops. The firms purchased the
Produce, generally at prices agreed upon beforehand. These
arrangements were coordinated by the LNO staff and the ATT
Consultant so uas to gain maximum benefit to both parties.
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The close cooperation among the three parties convinced the
private sectors Lo confidenlly invest in agro-industrial
crop production to achieve Lhe target_goal.

2.5 Major prublems and constraints

The sub-project has not been fully supported by all
agencies. This may be because the nature of sub-project
was quite innovative and put involved RID directly in
agricultural management, which some may have considered a
proper role for RID.

2.6 Recommendations for future

To better achieve ATT goals, extension of the sub-
project should be granted so that crop production in
irrigated areas can be expanded. In addition, ATT or RTG
should support the RID to implement similar activities 1in
other irrigation projects using ILNO as a model.

Confusion, among the sub-project staffs can be avoided
if clearer criteria are set and the crilteria indicate which
department, under MOAC, is responsible for proposing the
project and acts as coordinatlor.

3. Brief background of Lhe sub-project

Previous experienced in producing agro-industrial crops
during 1983-1985 at the LNO irrigation project revealed that

information on tvpes of crop demanded marketly is
inaccessible by farmers. Additionally, cooperation between
private sectors and farmers 1is lack. Moreover, local

government officials lack of experience in commercial crop
production simultaneously with none of the agencies acts as
coordinator. Thus, RID proposed an Integrated Agro-
Production and Marketing alL Lam Nam Oon. :

From 1985 to 1988, in the dry season, an increase in
cultivated areas (216 Lo 1410 rai), number of contract
farmers (171 to 1418 farmers) and farm value of production
(763,000 to 11,935,00 B ) has been noted. This indicated
good cooperation among the three parties. The consequence
was- an increase in farmers' income and investmenlL by the
Private sector. RTG officials gained experience in promotion
Of production of high-value export and specialty crops.
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Appendix to Sub-Projeci Evaluation : 910

Sub-Project Data Sheet

Full name of sub-project

An Integrated Avro-Production and Marketing Program
Implementing agency/azencies

RID

Name of Principal I[nvestigator

Mr: Lek Jindasanuun, Deputy Director-General, RI1D

Name of Project Directlor

Mr. Vichai Suguanpaiboon, Civil Engineer 7

Scheduled start : Oct. 1985 Actual Start : Nov. 1986

Scheduled finish : Sept. 1948 Actual finish : Apr.1988
ATT Budget : $100,0689 Actual expenditure : $94,166
RTG budget : - Actual expenditure

Other sources ol resources

2 Value

Soulrce 1t

T

Extension from to ATT budget :

Related Activities

Agency Agtivily Cootilination with sub-p
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SUB-PROJECT EVALUATION

petermine the Immune Status of Cattle and Buffalo
to Haemorrhagic Septicemia (011)

1. Summary description

The sub-project goal was to conduct a sample survey of
cattle and buffalo to determine the present immunity to HS
in order to evaluate the effectiveness of the pOLD
vaccinationprogram and provide baseline data for the
Department's planning.

Tests were done of 200 cattle and 200 buffalo in each
of the four regions of Thailand. The project was to have
taken place during 1986-87 but due to budgel and procurement
delays was delayed for one year. The project was carried
out by the Veterinary Research Division of DOLD at the
National Institute of Animal Health and Production.

2. Findings and conclusions
2.1 Impact on end-users

Results from this research were <clear and simple,
revealing that immunity was lower than assumed by the
Department. Resulls were publicized at a meeting of
responsible veterinary officials, but there was no follow-up
to see if these officials, who are respnsible for semi-
annual vaccination of all cattle and buffalo in the country,
had acted on the resultls. .

The potential benefit from this study is also limited
as the use of the research results would encounter a
bottleneck at the extension level. DOLD maintains 2-3
officers at each district, and these officers have
insufficient time and resources to fully carry out their
disease prevention responsibilities. ‘

2.2 Problems and constraints

The RTG counterpart budget, which would financ the
travel to do the survey, was cut to only 25% of the
requested amount approved by the Executive Committee. This
made it impossible to start until year 2.

Procurement of tools and equipment was also delayed by
the long delayv in disbursement of ATT funds. There was also
a six,month delay in the reimbursement for the short-term
expert from the US who had advanced h}s own funds to pay for
the trip. These problems so frustrated the project leader
that he will no longer request ATT support but will reguest
from JICA, whose procedures are much less cumbersome.
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2.3 Recommendations

To better serve the ATT goal, it is recommended that
the private Beef Cattle Association of Thailand or others
should be invited to participate in the sub-project planning
and operation. If the testing was carried out on private
farms, under the eye of the Association, it could have
immediate usefulness in increasing awareness and immunity.
It would also be helpful if the project would plan for open
seminars in HS prone areas with participation of farmers and
local DOLD officers. This would facilitate the extension
task of the local officials.

3. Brief background of the sub-project

Haemorrhagic Septicemia (HS) 1is one of the. major
livestock diseases in Thailand, regularly causing major
losses. A bacteria specie is the cause of this disease and
almost 100% of those infected die. Predisposing factors
such as changes in nutrition, poor herd management and
changes in temperature, especially during the rainy season,
are thought to encourage the disease. The annual cost of
animal mortality due to IIS is estimated at 300 million baht
(.5% incidence x 12 million animals x 5,000 baht/animal).
Therefore a 10% increase in immunity will be worth 30
million baht. These benefits will accrue largely to poor
farmers who hold a major share of their productive assets in
the form of cuattle and buffalo.

The project idea was originally conceived by the
Veterinary Research Division.with full support from the
Director General. The laboratory test to determine the
immune status of the cattle and buffalo from many villages
were carried out. The results suggested that 51% of the
cattle and buffalo surveyed had gained protection from the
disease. This result was in contrast to the 704 and above
normally assumed by the NDOLD in planning its annual disease
prevention program. /

'

The sub-project also adopted a new technique for
testing the samples, using serology instead of injecting
mice to test their reaction. Techniques used in the study
were learned from the short-term expert from the US and a
study tour by the research team to the US.
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10,

Appendix to Sub-Pro.ject Evaluation : 011

Sub-Project Data Sheet

Full name of sub-project

Determine the Immune Status of Cattle & Buffalo to
Haemorrhagic Septicemia

Implementing agency/agencies :

DOLD

Name of Principal Investigator

Dr.Prapad Neramitmansuk, Senior Livestock Technician
Name of Project Director

Same as Principal Investigator

Scheduled start : Oct. 1985 Actual Start : Mar.1985
Scheduled finish : Sept. 1987 Actual finish : Sept.1980
ATT Budget : $6,136 Actual expenditure : $5,312
RTG budget : $23,542 Actual expenditure : $14,514

Other sources of resources :

Source Item Value

Extension from Oct. 1987 to Sept. 1988 ATT budget : 89,000 Bt

Related Activities

enc Activity Coordination with sub-p ?
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SUB-PROJECT EVALUATION

Introduction and Testing Effectiveness in Thailand of
New HS Vaccine in an Oil Adjuvant Against Existing
Aluminum Hydroxide Gel Vaccine (012)

1. Summary description

The sub-project goal was to find a new formula and
method of producing haemorrhagic septicemia (HS) vaccine
which could give longer protection than the six months
achieved by the present vaccine. The sub-project was
carried out by the Veterinary Biologic Center, Packchong,
with a two- year duration from 1985 to 1986. Due to the
delay -in disbursement, it was further extended for another
year to finish in 1987.

2. Findings and conclusion

2.1 Impact

The sub-project research proved that the oil adjuvant
vaccine protects cattle and buffalo for at least 12 months
in comparison to the vaccine presently used by the DOLD
which protects for no more than 6 months. Based on these
results, DOLD will build a pilot plant to produce the new
type, but benefit will not reach farmers in the near future.
In addition, DOLD will build an 800 million baht plant at
Pak Chong to produce an oil adjuvant food and mouth disease
(FMD) vaccine. .

Annual vaccination costs 70 baht per animal. The new
vaccine will considerably reduce total cost by cutting in
half or less the frequency of vaccination. More significant
will be the reduction in animal loss due to improved
coverage. USAID's technical evaluator estimates that the
new o0il adjuvant FMD vaccine will eventually reduce animal
losses by several hundred million baht per year. However,
?11 these projected benefits will be -educed if a solution
is not found to the bottleneck of insufficient manpower and
efficiency in the district livestock offices responsible for
disease control.

2. Recommendations

In order Lo serve ATT goals better, it is recommended
that further semi-industry scale of this new vaccine
production method be developed. The resource should be from
STDB as this is a manufacturing problem

At the same time, it would be useful to publicize the
technique through a seminar and workshop for officials and
farmers. Given the limited capability of the DOLD to reach
100X of its target for vaccination, means should be
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considered whereby the private sector or farmer
could do some of the vaccinating.
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Appendix to Sub-Pro.ject Evaluation : 012

Sub-Pro.ject pData.Sheet

Full name of sub-project

Introduction and Testing Effectiveness in Thailand of New HS
Vaccine in an 0il Adjuvant Against Existing Aluminum Hydroxide

Gel Vaccine

Implementing agency/agencies :

DOLD

Name of Principal Invéstigator

Dr.Wuthiporn Roongvejwuthinvithya, Veterinarian 7
Name of Project Director

Same as Principal Investigator

5. Scheduled start : Oct. 1985 Actual Start : Mar.1985
Scheduled finish : Sept. 1987 Actual finish : Sept. 1988

6. ATT Budget : $36,869 Actual expenditure : $36,256
7. RTG budget : $6,000 Actual expenditure : $6,912
8. Other sources of resources

Source- ltem Value
9. Extension from to ATT budget :
10. Related Activities

enc Activity Coordination with sub-p ?
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SUB-PROJECT EVALUATION

control of Cattle and Buffalo Liver Fluke Through Control of
an Intermediate Host (Lympnaea Snails) (013)

1. Summary description

The project was designed t» investigate the ecology and
distribution of the cattle and buffalo liver flukzs parasite,
including 1its intermediate host ( Lympnaea snaill. This
includes the examination of the larval stage of the parasite
in the snail and their egg in the cattle and buffalo fecal
samples. This information could be used in devising
control measures for the parasite and finally reducing liver
fluke damage to the caltle and buffalo population.

The project was carried ont by the Veterinary Research
Division, DOLD with 2 year duration from 1986 to 1987.

However, due to the delay in equipment purchasing the
project was extended for another year to 1988.

2. Findings and conclusions
2.1 Research results

The sub-project succeeded in identifying important
ecological characteristics and the distribution of the liver

fluke. In addition, the researchers found that raising
ducks on farms where cattle and buffalo are raised can
reduce the snail population by 26 percent. This research

finding could have good potential impact on farmers but so
far there is no indication of the DOLE to adopt this
research finding into their routine extension work.

2.2 Sub-project impact

Direct, immediate impact at the farm level was not
anticipated 1in this sub-project. Sub-project results will
assist DOLD in planning futher research and suggesting
control measures, such as raising ducks in proximity to
cattle and buffalo. Since there were no farmers or agri-
businessmen involved in the planning or implementation, it
is not known whether the suggested resull is applicable
under farm condilions.

2.3 Problems and Constraints

Researchers complained of the excessive amount of
paperwork they had to do, which should be handled by
administrators rether than researchergs.

2.4 Recommendations

To better serve the ATT goal, the sub-project should
seek the involvement of interested caltle-buffalo raiser
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groups to contribute to the project design from the
beginning and participate in a DOLD seminar to present the
results. This way the end-user could be informed and test
the recommendations right away, without waiting for the
results to pass through the DOLD extension officers.

For continuation of the project, it is suggested that a
follow-on activity be organized between DOLD and DOF to
develop an integrated system including duck and fish raising
to interput the ecological chain or the liver fluke 1life
cycle and thus arrive at a successful bio-control system for
tarmers living in liver fluke prone area, including a farmer
trial and extesnsion component.

3. Brief background of the sub-project

Liver fluke is the most prevalent parasite and one of
the r.ost costly livestock diseases, affecting the over 10
million cattle and buffalos in Thailand. It can be absorbed
by humans, particularly in the Northeast where the people
commonly eat a preparation of raw meat. Incidence of liver
fluke is estimated at 7% in cattle and 10¥ for buffalos.
Economic costs include reduced food conversion ability and
increased susceplability to fatal disease. The cost due to
these losses is difficult to quantify, but over 100 million
baht is spent annually on chemical treatment. Thailand has
not had a systematic progrem to control the parasite.

The concept for the sub-project was originally was from
the DOLD Director General who felt that research on liver
fluke was a high priority need. The project studied the
life cycle of the liver fluke, for which the Lympnaea snail
acts as intermediate host, 1in the reservoirs of six
provinces in the North, Northeast, and South South. The
study involved the examination of the snails for presence of
young liver fluke and the examination of various water plant
species to sce which ones commonly are a home to the 'liver
fluke eggs and the young snails. The [ecal matter semples
of the cattle and buffalo from these areas were also
examined for the liver fluke egg.

After the ecology and distribution of the snails and

the liver [luke were _identified, the researchers
experimenting by raising ducks together with cattle and
buffalo in the areas around water reservoirs. This was

found to reduce the number of the snails by 26.8% and
finally reduce the damage to the cattle and buffalo to some
degree.

Laboratory eyuipment was financed by ATT and field
reserach expenses were paid out of the RTG budget.



10.

Appendix to Sub-Project Evaluation

§QQ-Projggt Data Sheet

Full name of sub-project

Control of Cattle and Buffalo Liver Fluke Thro
an Intermediate Host (Lvmpnease)

Implementing agency/agencies :

DOLD

Name of Principal Investigator

Dr. Tasanee Chomphuchan, Veterinarian 7
Name of Project Director

Same as the Investiguator

Scheduled start : Oct. 1985 Actual Start
Scheduled finish : Sep. 1987 Actual finish
ATT Budget : $8,128 Actual expenditure
RTG budget : $15,350 Actual expenditure :

Other sources of resources

Source TLem Value

Extension from Oct.1987 to Sep. 1988

Related Activities

enc Activity Coordination with s
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SUB-PROJECT EVALUATION
Hog Cholera (014)
1. Summary description

The sub-project goal was to determine whether or not
female swine which are known carriers of cholera transfer
the disease to their young, such that their piglets become
major sources of contamination in the herd. The research
could pinpoint one of the important cause of the disease and
thus lead to more effective measures for the control of the
disease in Thailand.

The project was conducted by the Veterinary Research
Division at both the National Institute of Animal Health and
the Production and the Veterinary Biologic Center at
Pakchong. Originally planned for 1987-1988, it was extended
a year due to the delay in budget release. Loan funds
financed laboratory equipment and operating expenses, while
the RTG budgel financed travel expenses.

2. Findings and conclusions
2.1 Reseunrch result

The sub-project demonstrated a technique to identify

hog <cholera in persistently infected swine which could be
used to develop more effective conltrol measures to be
extended to swine farmers by government and pPrivate
veterinarians. .

2.2 Impact

The contribution of Lhis sub-project to the ATT goal is
therefore the improvement of the RTG capacity to control the

disease. Thailand loses over 67,000 swins a year to hog
cholera infecticn.. and tnis together with other costs
associated with ihe disense amounts to an economic loss of

estimated at 318 wmillion baht per year.
2.3 Problems and constraints

These can be summarized as follows: 1) delayed

disbursement; 2) a requirement for excessive, duplicative
Paperwvork; 3) Jack of a biochemist and, therefore, proper
standards in the laboratory; d) lack of end-user

involvement.
L
- 2.4 Recommendations.

. .The evaluator recommends the following measures to
solve these problems and improve project implementation.
First, DOLD should assign an official to assist the
researchers with all paperwork and contact with outside
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agencies on administrative matters. A bio-chemist might be
found to assist the project through cooperation with a
university egraduate program. To sccelerate dissemination
and utilizetion of the results, seminars should be held up-
country for village, DOLD, and private veterinarians.

The project should be continued, possibly with ATT
support, to realize the potential benefits. Faster and more
comprehensive results could be attained by “including
university specialists, along with DOLD technicians, in =a
larger research team.

3. Brief background of the sub-project

Hog cholera is a disease of swine that can spread very

rapidly under the conditions in Thailand. The disease
causes an estimated loss eof 1.25 percenl of the total 5.3
million swine, amounting to 67,000 head per year. It is

generally fatal.

Under the present sub-project, 20 pregnant sows Wwere

used. The ho¢g cholera virus was introduced to the animals.
After that, a series of operations was conducted to
determine if the animals were disease carriers. The
research proved that if fetuses become infected in the
uterus of the sow before birth, they then become carriers of
the virus after birth with the potential to infect non-
immune piglets in the herd. The sub-project also

demonstrated that the DOLD has the technology to identify
hog cholera in persistently infected swine.
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Appendix to Sub-Project Evaluation : 014

§Qb-P:ojegL Data Sheet

Full name of sub-project

Persistant Infection of Swine with Hog Cholefa
Implementing agency/agencies :

DOLD

Name of Principal Investigator

Dr. Kanya Subintarakorn, Veterinarian 7

Name of Pro.ject Director

Same as Principal Investigator

Scheduled start : Oct. 1985 Actual Start : Apr. 1987

Scheduled finish : Sept. 1987 . Actual finish : Sept.1988
ATT Budget : $20,977 Actual expenditure : $14,342
RTG budget : $11,800 Actual expenditure : $18,989

Other sources of resources :

Source Item Value
Extension from to ATT budget
Related Activities
enc Activity Coordination with sub-p ?
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SUB-PROJECT EVALUATION .
Accelerated Technology Transfer on Macadamia as the
New Industrial Crop (015)

1. Summary description

Macadamia commands a high price on the world market.
Production of macadamia nut in Thailand may be promising
because the environment in the Upper and Lower Northern
region is comparable to that of macadamia producing areas in
Australia, Hawaii and South Africa, the major world
producers. Therefore, the Horticulture Division, DOA
proposed the sub-project 1) to conduct experimental resecarch
on variety, cultural practices and industrial processing; 2)
to compile information of Macadamia and distribute it to
government agencies and investors; 3) to transfer technology
generated [from sub-pro.ject research results and from off-
shore training and study tours to interested agencies; and
4) to construct demonstration of botli large and small scale
plantations.

The project duration was 3 vears (1987-1989) with the
total budget of US $270,888. The budget was used to provide
equipment, seedlings, seeds and other materials, a short-
term project consullanl and off-shore training of the sub-
project stalf in Lhe USA.

2. Findings and conclusions
2.] Impact or potential impact on end-users

Results from the three-vear period are potentially
useful to end-users in the long-term. Macadamia 1is a
perennial crop which takes 3-4 vears to fruit. Therefore,
the first Lhree years was used to inlroduce macadamia for
testing, study crop growth and find means to propagate the
plant. These are needed for future establishment of the
crop. The resulls cannot pin point to what degree the sub-
Project conlributes Lo ATT goals. The results from the
varieties planted under ATT will only begin to be known next
Year, at. which time it may be suitable to make
recommendations and dJistribute seedlings. Conseyuently,
transfer of technology to end-users will not begin until the
end of the present project.

2.2 Role of privale sector

The private sector has not been directly ' involved in
the sub-project. The first seminar held by the sub-projient
was to introduce macadamia as a po{ential new industrial
crop., Two investors have started plantations in
Kanchanaburi and Chiengrai, but in both cases they made
direct contacl with international sources.
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2.3 Major problems and constraints

The lack of an established suitable variety affected
the study on cultural practices. Additionally, macadamia
planted in Thailand abnormally flowered year round. This was
undesirable Dbecause il puls extra stress on the trees and
makes harvesting and assembly more difficult.

ProjectL staff has been considerably discouraged by the
slow process for reimbursement of expenses.

2.4 Recommendations

To generate appropriate technology for macadamia
production, the evaluation team recommend that studies
should be continued to identify suitable variety, optimum
cultural practices and on processing plant. This it will

take time since macadamia is perennial in nature. If
appropriate technology is generated, it should be
transferred to the end-users either through seminars or
other means. Support from the ATT project should continue

through to the stage of technology transfer. The Government
should also consider support of a long-term effort to
develop macadamia as an export crop for Thailand.

3. Brief background of tLhe sub-project

Macadamia nut is quite a new crop to world marketa, but
it is expensive. Large production ereas are located in
Hawaii, whiclhh produces 85% of world macadamia output.
However, US demand for macadamia nut is high and it has been
met by importing from Australia, Mexico, Costa Rica and
Kenya. Thailand has environmental parallels to Hawaii, and
macadamia has been introduced and tested. Therefore,
commercial production of macadamia for export should be

pursued.

As macadamia is generally new te¢ Thailand , emphasis
has been placed on finding suitable varieties from
introduced germplasm. However Macadamia was [irst introduced
and planted at Fang Horticulture Research Experiment Station
25 years ago. A stand of an improved variety was planted
about 15 years ago and has been used for propagation. A
seminar has been organized with a macadamia expert from the
USA to introduce the crop to the private sector and
government agencies. This seminat emphasized macadamia’s
economic importance, production techniques and utilization.
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Appendix to Sub-Project Evaluation : 015

Sub-Project Data Sheet

1. Full name of sub-project

Accelerated Technology Transfer on Macadamia as the new
Industrial Crop

2. Implementing agency/agencies
DOA
3. Name of Principal Investigator
Hr.'Damkerng Chaleechan, Chief of Highland Agriculture Division

4. Name of Project Director

Same as Principal Investigator

5. Scheduled start : Oct. 1986 Actual start : June 1985
Scheduled finish : Sept.1989 Actual finish : On-going
6. ATT Budget : $203,924 Actual expenditure : $94,505
thru FY88
7. RTG budget : $66,960 Actual expenditure

8. Other sources of resources :

Source tem Value
9. Extension from to ATT budget :

10. Related Activities

enc Activity " Coordinatjon with sub-p
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SUB-PROJECT EVALUATION '
wheat Technology Transfer for Local Utilization Project (016)

1. Summary description

The sub-project goal is to transfer production and
consumption technology to farmers and to expand the
utilization of wheat as grain and other products for
household consumption. Consequently, it may lead to new job
opportunities for farmers.

Six institutions worked on the sub-project; namely,
DOA, DOAE, KU, CMU, Lampang Agricultural Research and
Training Center and Huay Sithon Farm Demonstration Project,
Kalasin Province. Implementation sites were in the Upper
Northern and the Northeastern parts of the country.
Duration of the sub-project was three years (1987-1989) with
a budget of US $ 244,930 (loan). The budget financed the
hiring of temporary employvees, operating expenses, training
and demonstration, and equipment.

2. Findings and conclusions

2.1 Impact or potential impact on end-users

Under the sub-project auspices, wheat has nowv been
grown by 61 farmers in several locations in the North.

Farmers grew several rai each and continued to grow the
crop, achieving increasing yields, for the second and third

years. They made a small profit, although this was
partially due to the 50% subsidy provided by extension
officers in the form of fertilizer and seed. They were
taught how to use wheat for several types of snacks and in
some exotic (for the farmer) recipes where it was
substituted for rice. The following data show actual and

potential income per rai from the 1988/89 crop in baht.

!

Gross Cost of Net
Yield Price Income Production Income
average 160 6 360 500 460
highest 421 6 2,526 500 2,026

The crop is attractive to farmers because it requires
relatively low moisture and can be planted during the late
rainy season when both upland and labor are otherwise idle.

2 Relative contribution to goal of ATT

23
: )
It is the opinion of the evalution team that farmers
8re .unlikely to continue growing wheat except with
4ggressive promolion and subsidy. 1In Fang they continue to

grow the crop, but in Lampang they have already stopped.
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2.3 Major problems and constraints

Quality. The wheat grown is of very inferior and
uneven quality for making flour. Thus it is not possible to
sell this variety to flour mills.

Price and demand. The wheat can only be wused for
limited cottage production of snacks (khanom) and whole
wheat bread. The only purchasers are the DOA for seed and a
few small factories which manufacture a coagulant for sweets
(for example, toffee and peanut brittle) called "bae sae."
The factory visited used only 40 kg per day, and mixed 4-day
wheat sprouts with other substances to produce the bae sae.

Consumption. Rice, especially glutinous rice, is the
staple: food for farmers at the sub-project sites, and an
attempt to change eating habits of farmers is almost
impossible.

Administrative problems. Reimbursement of expenses has
been very slow. The Lampang center has not yet succeeded in
obtaining reimbursement for its final year  expenses
requested over hall a year ago. In addition, communication
between instilutions involved and ATT coordinating office is
quite poor.

2.4 Recommendations

To achieve the ATT goals, production technology, before
being transferred to end-users, should be modified and

verified. For example, wheat- varieties should be improved
until grain quality demanded by processing plants is
attained. Institutions involved in the sub-project may

continue to cooperate with CIMMYT to *est and select wheat
varieties with high yield and good grain quality.

The objectives of the sub-project should be changed,
Inst.ead of transferring production and consumption
technology of wheat to farmers it should develop varieties
and production technology to reduce the importation of
wheat and flour. Annual impots are approachng 1 billion baht
and growing very fast due Lo the growth of the Thai middle
class, which has increasingly adopted urban Western eating
habits. Changing the habits of rural Thai farmers is much
more difficult.

Another temperate cereal that is of interest is barley.
The demand of barley as raw material for malt in brewery |is
high. , Currently, there is only one malting plant affiliated
Wwith Boonrod Brewery, Ltd. It has,a capacity of 30,000
tonnes (grain) per year. ATT may gear it interest to this
¢rop.. Boonrod has long attempted to develop local production
1o reduce its dependence on imported barley.

47



9,

Appendix to Sub-Project Evaitvation : 016

§QQ;Proiegt Data Sheet

Full name of sub-project

Wheat Technology Transfer for Local Utilization Project

Implementing agency/agencies
DOA, DOAE, CMU, KU, HST, ARTC

Neme of Principal Investigator

’

Dr. Wichien Petpisit, Director of Rice Research Institue,

Prae

Name of Project Director

Same as Principal Investigator
Scheduled start : Oct. 1986

Scheduled finish : Sept. 1989

ATT Budget : $244,930

RTG budget

Other sources of resources

Source Item

Extension from

10. Related Activities

Q

Agency Activity
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Actual Start : Oct. 1987

Actual finish : On-going

Actual expenditure :
$123,185 thru FY88

Actual expenditure

Value

ATT budget

ination with sub-p




SUB-PROJECT EVALUATION
Control of Papaya Ringspot Virus Disease (017)

1. Summary description

The Papaya Ringspot Virus (PRV) Disease was first
reported in 1975 and has since then destroved the majority
of papaya trees in the Northeaust and Central Regions and
spread to other regions.

The objectives of the sub-project were as follows:
first, to evaluate the potential of using Cross Protection
(the use of mild strain to protect plants against damege
caused by a severs stain of the same virus, called the
challenging strain) to control PRV-disease in the Northesat;
second, to deveiop a Cross Protection control program
suitable to Thai conditions; third, to transfer the
practical PRV control program to DOAE personnel; and fourth,
to select mild strains from Thai-severe PRV isolates.

The project duration was 3 years being from October
1986 and ending is September 1989. The Northeast Regional
Office of Agriculture, NEROA, in Khon Kkaen was responsible

for carrving out the sub-project. The budget was US
$115,970 with $62,726 was loan and $§ 53,244 grant. The
budget was used mainly for impréving greenhouses, providing
scientific equipment, training, and hiring a short-term

consultant from the US.
2. Findings and conclusions
2.1 Impact and potential impact on end-users

The project has Lested two types of virus control
measures - mild strain and breeding for resistance - at
several villages near the sub-project center at Khon Kaen.
On average, each farmer owns five papaya trees planted
randomly around the house. Farmers allowed use of their
trees for the testing and some, but not all, agreed to
destroy diseased trees. To date no clear benefit has
emerged. The disease is still virulent in all plot villages
because farmers refuse to destroy all diseased trees. In
Mahasarakam province, however, the Governor's campaign
succeeded in destroying diseased trees in many villages and
virus losses were cut by sharply, but only for one year.

Annual losses from the virus in the Northeast alone are
conseryatively estimated at 300 million baht per Vvear.
Therefore even a modest reduction ,in loss would vyield
significant benefits to the bulk of the populaton in
Thailand's poorest region. Once the technology is found,
adoption would be worth 500 baht annualy per household.
Commercial farmers, mostly in Rajaburi, earned net return
per rai of 7,000 - 10,000 baht before the virus struck.
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2.2 Relative contribution to goal of ATT

NEROA s responsible for research and devlopment,
especially oun agricultural products relevant to the
Northeast region. In carrying out the sub-pro.ject, staff
were trained and assistance was received from the technical
consultant. The staff was able to apply problem-solving
methodoligies and technologies which may be applied to work
on other economic crops in the region.

2.3 Major problems and constraints

1. Injection of mild strain failed at the village level
because of the pressure of infection from the numerous
diseased trees which villagers refused to destroy. This
required a new parallel approach, that of breeding for
resistant variety with acceptable quality for consumption in
the area. Work on this second approach, which began in the
third year of the project, has not received support from the
ATT administration.

2. Researchers complained that they had to file
progress and financial reports to five different agencies in
five different forms, wasting time which they could have
used for research.

3. There was evidence that scientific equipment was
operated by people with insufficient training and background
in its use.

2.4 Recommendations

Greater inter-adency cooperation among people working
on the same problem should be encouraged. For example,
Kasetsart University 1is also conducting Cross Protection
research using bio-technology. Formal or informal exchange
of information could shorten the time' it takes for Thai
scientists to find a practical cure for this costly disease.

The DOAE should have a role in the sub-project in terms
of planning and operation. DOAE personnel at field level
could be of important assistance is regards to farmers’
understanding and adoption of transferred technology.

Breeding for resistance to PRV and for quality desired
by farmers should be carried out simultaneously with
research for improving technology. Although breeding
Prograqs take some time, the payoff is worth-while.

!

Given the importance of the crop and the fact that
results are still indefinite, the sub-project should be
extended for another period of time with financial support
either from ATT or STDB.
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Appendix to Sub-Pro,ect Evaluation : 017

1. Full name of sub-project
Control of Papaya Ringspot Virus Disease
2. Implementing agency/agencies :
Northeast Regional Office for Agriculture (NEROA), MOAC
3. Name of Principal Investigator
Mré. Vilai Prasartsee, Plant Pathologist
4. Name of Project Director

Dr.Uthai Pisone, Director of NEROA

5. Scheduled start : Oct. 1986 Actual Start : Oct. 1986
Scheduled finish : Sept.1989 Actual finish : On-going

6. ATT Budget : $115,970 Actual expenditure

7. RTG budget : Actual expenditure :

8. Other sources of resources

Source Item Value
9. Extension from to ATT budget :

10:. Related Activities

Agency Activity Coordination with sub-p
Kasetsart Cross protection by no formal coordination
University genetic engineering

Khon Kaen
University
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SUB-PROJECT EVALUATION (C22)
pairy Herd Management Improvement

1. Summary descriptioh

The goal of the sub-project is to improve the total
system of dairy herd management in Thailand. The project
was conducted at the Thai National Dairy Training and
Applied Research Institute, which is attached to the DOLD's
Animal Husbandry Division. The life of the project was two
years from 1987 to 1988 and was extended for one Yyear to
19889.

The project includes studies on dairy cattle breeding
to establish the Thai Milking Zebu breed (TMZ}, nutrition,
farm management and milk processing at the Institute’'s own
farm and the end-users' farms in the Chieng Mai area.

2. Findings and conciusions
2.1 Impact

The TMZ breed was shown to increase mild yield from the
Thai average of 8 kg to 10 kg per cow per day. Urea-treated
straw was found to sustain yields during four months of of
dry season when they would otherwise drop 2 kg per cow per
day due to feeding stress. Partly as a result of the
project's training programs, farmers have added 2,000 TMZ
cows to their herds since the sub-project began. Numerous
farmers have adopted the nutrition and wurea-treated straw
recommendations. In financial- terms, the increased value of
milk production per cow per year is estimated at 3,250 from
the TMZ and 1,560 from the improvement of dry season
nutrition.

2.2 Problems and counstraints

The major problem, as with virtually all ATT sub-
projects, has been the delay in disbursement. In the first
year, the work was delayed for seven months. Better results
wer obtained during the second year.

The other problem, in the opinion of the Institute, |is
a shortage of permanent researchers. Given the positive
results of the project's outreach, an increase in manpover
would increase the project's impact.

1t is strongly recommended that the sub-project be
continued. Researchers at the Institute presently give
Priority to improving their computgr capability for herd
improvement with the use of an expert from the US and
Possible training in the US.
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3. Brief background of the sub-project

Current annual milk production in Thailand is about 160
tons por day from a total of 100,000 milking cows. NESDB
projects that by 1990, the total number may reach 200,000.
Average milk production per cow in Thailand has been about
7-8 kg/day for many years while in developed countries it is
20-30 kg. Productivity must be improved if Thailand is to
be self-sufficient in milk production at a cost which does
‘not require the present barriers to import.

In order to improve, the whole system should be
elevated, and this includes the cattle breed, farm
management, the feeds and milk processing. Regarding cattle
breed, the sub-project has focused on using the TMZ (Thai
Milking Zebu = 75% Holstein Freisian x25% Brahaman) as the
target breed to be established. The number presently raised
in Thailand is about 4000 head, scattered mostly in the
North and the Central regions. The present average milk
yield of the TMZ cows is approximately 10 kg per day,
contributing an additional 8 tons to daily production when
compared to ordinary breeds. Farm management will be
improved by the introduction of the Dairy llerd Improvement
(DHI) program to farmers. This program will enable the
farmers to accurately assess the performance of their
animals. For feed supply, the sub-project emphasized the
quality of pasture and urea-treated rice straw studies and
extension.

The urea treated rice straw was recommended by this
sub-project for use during the four month dry season from
January through April. Normally the milk yield will drop
from 8 to around 6 kg per day during this period. The total
production of Chiengmai Cooperative members, normally 15
tons per day, would drop by 3.75 tons during this period.
The introduction of urea-treated rice straw sustained the
normal cutput. The farmer training program by the Institute
in Chieng Mai province reaches 200 farmers per year and in
addition up-country training accounted for about 100 farmers
per year,. Therefore during the two vear project period,
about 600 farmers have undergone training.

In addition, the Institute also assisted the Chieng Mai
Dairy Farmers Cooperative to prepare a feasibility study to
apply for a long term loan from The Central Bank and the
Bangkok Bank worth of 12-15 million baht for a 15 ton milk
processing plant to be constructed within 1990.

Regarding dairy products, experiments were conducted on
the production of several kinds of cheese and the results
included in the appopriate training programs. It was
forecast that within six Lo eight years, these products may
ecome commercially feasible as the domestic supply of raw
milk catches up with demand.
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Appendix to Sub-Project Evaluation : 0?2

Sub-Project Qata.Sheet

Full name of sub-pro,ject

Dairy llerd Management Improvement

Implementing agency/agencies

DOLD

Name of Principal Investigator

Dr.'Tawatchai Indratula, Veterinarian 7

Name of Project Director

Mr.Anant Chainwala, Director, Animal Husbandry Division

Scheduled start : Oct. 1987 Actual Start : Apr. 1988

Scheduled finish : Sept. 1989 Actual finish : On-going
ATT Budget : $232,654 Actual expenditure
RTG budget : $19,100 Actual expenditure

Other sources of resources :

Source Item Value

Extension from to ATT budget

Related Activities

Agency Activity Coordination with sub-p ?
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APPENDIX 1

SCUI'E OF WURK

AGRICULTURAL TECHHULOCY TIANSTER I'ROJECT

1. The ATT DBvaluation

A. Purpose
The main purpose of the evaluation is to assess the degree to uhich
the ATT project and iundividual sub-projects have attained the werall gonl of

techinology trausfer resulting in increased economic impact (n the agriculture

and agro-industrial sectors of the Thai economy. The gvaluation Leam wi)l

prepare a report asesessing the following:

1) What has been the ecconomic/financial fmpact bf the ten
sub-projects which hove been completed? What are reasonable
expectations for the ecowomic {mpact of the review of the
selected sub-projects still underway? (See attachment [or list
of sub-projects proposed (or exnmihntion)

Comment: The preferred proxy for standard appralsal techniques is

the extent to which teclinology brought in and doveloped/adapted under the
project has been diffused, e.g. th; extent to which Thai end-users have taken
up a particular product or process as measured by the volume of sales, numbers
of manufactures, or end-users and the finauncial profitability of the
product/process so translerred. The principal que%tlon on uvhich e i{dence is
required is the movement of the product or process from the "laboratory

ev ironment" {nto the "field". Attempts to quantify returns on investment

using standard appraisal techiniques should be undertaken only where data is

readily available and reliable and benefit streams attributed to the

sub—project‘activity are distinctly {dentifinhlc.

) The eontractor will select the three wost success[ul sub-projects

o
J

are prepare a short cose study on each one vhich describes the problem or

TN
RN
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opportunity, the intervention and its present and projected impact. For

these and other sub-projects examined the evalvation team vill make

recommendations on how to improve the process of technology transfer.

2)

J)

4)

5)

6)

What constraints (technical or ndmln}strative) to project

implementation remain? What recommendations are made teo

resolve the problems identified?

What has been the project's overall progress toward attainment of
it's objectivés? Hhat‘fnctors have contributed most &mportantly

to the attainment (or failure to attain) the project goals?

What is the nature and extent of the private scctor's iwvolvement
in the ATT sub-projects? What is the extent to which {nteraction
between tlie public and private sector has increascd as a consequence.

of the project. What recommendations are made for increasing role

of the.private sector?

What new areas seem of best potential for future support either

under the ATT or USAID/Thailand prograims.

What is the relationship of ATT project activities with other
USAID funded activities (S6T project and ALD/SCl grants) that
support technology development and utilization? Are procedural or

relationship changes needed to bring about the best possible

complementority of these activities and the ATT project?

Comment: The contractor will present findings on each of the above

items.

strengths and weaknesses based upon these findings.

The contractor vill also present the conclusions about project

Fiually, the contractor

’
vwill make recommendations for change and futyre directjons of the project.

1-2 |
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N. Administrative Ivaluation

The evaluazion team will be of assistance in answering the following

question related to the ATT project administration:

1)

2)

J)

Civen USAID stuff limitations, are there opportunities to

trausfer greater management responsibility to the HOAC

secretariat, or ATT sub-project staff?

Are there modifications to the project which can be made to

streamline the management function and accelerate project
disbursements?
Is the estoblished process eflficient? llow long does it take to

get new sub-projects roviewed and approved? What recommendations

are made for improvement in the review/approval system for

sub- projects?

¢. Sub-Project Impact

1)

What are the actual or potential economic impacts of the ten
completed seclected sub-projects using costs/returns of

produétion and/or value added through processing?

7) lave the individual sub-projects bden able to meet their

!

implementation and financial plan schedules? If not, why not.

3) Are the individual sub- projects receciving the required level

of support from the RTC budget, from the parent agency and the
ATT project? Are adequate resources provided to complected
sub-projects to contjuue their outputs to warrant longer term

institutiongl support alter the sub-project is completed?
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4) What degree of cooperation exists between sul-project
sctivities and those of related concerned agencies and other
USAID supported p'rojects and activ itiesA'! For example, liow {s
the ATT aflatoxin sub-project related to activities of

-

Kasetsart University, other donurs, and the private sector.

The questions above shiould be asked of sul-project leaders, Project

Secretariat staff, the project consultant aund the projcc.'t coordinator.

2. Suggested Bvaluation Techulques

A. Interview selected individuals [rom among the Executive Committee,
Techinical Sub-committee, Secretariat, duvng term consultant, project
coordinator, sub-project managers and scientists, users of erxpected
tesults NESDD, DTEC, MOF , MOAC , Hini.sterial Departments,

University, USAID officials,and private sector indiv iduals.

B. Review selected sub>project progress through site visits to compare

actual progress with that plau;|ed.

3. Supgested sub-projects for evaluation:

A. Cowpleted Projects

1) LowHMoisture Packaging to Prevent Deterioration of Seed
(Sub-project 002)
2) Using Technology to Imptwe' Fish Product Quality (Sub-project 006/1)
3) Improve Fish Disease Control in Ponds (Sub-project 0G?)
4) lNlatchery Research and Culture of Cockle (Sub-project 008)
5) Seawced Production and l‘rocessin_r;l (Sub-project 009)
6) An Integrated Apro-Production and Markeling I'rogram (Sub-project 010)
7) Determine the lmmune Status of Catt‘lc and Duflfalo to Nacmortrhagic

Septicemia (Sub-project 011)
I-4
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8) Iutroduction and Testing Effcctivencss in Thailand of New H.S.

Vaccine in an 011 Adjwant Agadust Existing Aluminum llydroxide,

Gel Vaccine (Sub-project 012)
9) Control of Cattle and Duffalo Liver Fluke Through Control of an
Intermediate Host (Lympneae) (Sub-project 013)

10) Persistent Iufection of Swine with Hop Cholera to Ecaluate new

Diagnostics and Treatment to Reduce Losses (Sub-project 014)

B. Sub-projects Not Yet Completed

1) Coutrol of Aflatoxin in Agricuiture Products (Sul-project 003)
2) Quality Improvement of Fresh Fruits and Vegetables (Sub-project 00¢)

" 3) Accelerates Technolopy Transfer on Macadamia as in New Industrial Crop

(Sub-project 015)

4) Wheat Technology Transfer for lLocal Utilization (Sub-project 016)

. 5) Control of Papaya Ringspot Virus Disease by Cross Protection

(Sub-project 017)

C. USAID S & T Financed Projects which should be revieved for

complementarity:

1) R&D for a Seaweed Phycocalloids Industry; and
/

2) Prevention and Control of Aflatoxin in Corn.

4. Reporting and Uebriefing Requirements:

Format for Final Report The evaluation team should prepare a written

report contafning the following sections:

Basic Project-ldentification Data Shect
!

Executive Sunwary: Three papes, sinple spaced.
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Body of the Report: The report should include o description of the

countty context_in which the project was duweloped and carried out, snd

orovide fnformation (ovidence ond nnalysis) on uhilch the conclusious are

based.

The report sliould end with a full stutement of couclusions and
tecommendatlons. Conclusions should he short and succinct, with the toplc
identified by a short sub-heading related to tne questions posed in the Scope
of Work. Recommendations should correspond to the conclusions; wherever

possible, the recommendations should specify who, or uhat ageuncy, should take

the recommended actions.
Appendices At o minimum, these should include the [ollovwing:

(a) The evoluation Scope of Work;

(b) The project design Logical Framewnrk topgether with 8 brief summary
of the current status/attainment of oripinal iuputs and outputs
(1f these are not already indicated in the body of the report);

(c) A description of the methodology used in,the evaluation (e.g., the
research approach or design, the types of indicators used éo measure
change);

kd) A bibliography of the Jdocuments consul ted;

(e) A list of the individuals and agencies consulted.
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AGRICULTURAL TECHNOLOGY TRANSFER PROJECT
LIST OF SUB-PROJECT

APPENDIX 11

Sub Description Approved Project Budget(s) leplement
Proj. Lop Loan Grant Total Agencles
001 Project Director/Secretarlat 85-12 337,400 438,144 715,544 HOAC
002 Lew-molisture Packging to prevent 85-817 139,681 10,200 149,881 DOAE
Deterloration of Seed

003 Control of Aflatoxin In 85-817 154,440 72,800 227,240 DOA
Agriculture Products

004 Quality lmprovement of Fresh 85-89 321,624 184,400 506,024 DOA
Frult/Vegetable

006 Black Mungbean Contamlneted 85-89 62,456 5,954 66,410 DOA
with MACROPUMINA PIASELONA

006 Using Technology to leprove Fish
Quality and Develop Fishery
Products [or Export :PIIASE | B5-87 132,548 6,085 139,433 DOF

¢ PHASE 11 8a8-89 355,750 91,374 447,124

007 leprove Flsh Dlsease Control 85-87 118,170 26,605 144,775 DOF
Project [or Aguatic Organlses .

008 Hatchery Research and Culture 85-87 193,590 29,631 223,251 DOF -
ofCocklie

009 Seaveed Production and Proceedslng 86-B7 236,882 37,855 274,737 DOF

010 An Integrated Agro-Production and 85-88 100,698 100,698 RID
Harketing Programs :

011 Determine the Ismune Status of 86-97 6,137 23,296 29,432 poLD
Cattle & Buffalo to II.S.

012 ]nteroductlon/Testlng Effectiveness 86-87 36,869 20,800 57,669 DOLD
in Thalland of New 1.8, Vacclne in
an oll sdjuvant against existing
alualnua hudroxide GEL vaccine

013 Control of Cattle & Buffalo Liver 86-87 8,128 19,400 18,528 DoLD

Fluke Throug Control of an
lnter,edllte Host(Lympnease Snails)
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014

015

016

017

o1s8

019

020

021

Persistent Inflection of Swine
with Hog Cholera to Evaluate New
Diagnostics & Treatment to Reduce
Losses

Accelerated Technology Transfer
on Macadamja as the new
Industrial Crop

Hheat Technology Transfer for
Local Utilization Project

Control of Fapaya Ringspot
Yirus Disease

The Application of Majze
Mobile Dryer

The Proeotion of Copra Production
Development Project

Arablca Coffee Development
in Northern Thailand

Control of Passionfruit Woodiness
Virus by cross Protection and
Resistant Varietles

86-87

87-89

87-89

87-89

87-88

87-88

88-89

88-89

I1-2

20,977

203,928

203-928

62,726

144,362

8,240

407,099

60,297

41,600

66,960

53,244

24,000

14,649

42,810

30,372

62,877

270,888

244,920

115,970

168,362

22,8898

449,909

90,670

DOLD

DOA

DOA
DOAE

CMU

KU
HIT

ARTC
NEROA/NOA
DOAE

DOAE

DOA
DOAE
RFD

NADC

DOA



022

023

024

025

026

027

028
029
030
031
032

033

034

035

Diry Herd Management lsproveaent

Developsent of Straw Mushroos,
Shiltake & Button Mushroom
Cultivation in Thalland

Artimja Culture and Processing
Technology Transfer

Hatchery and Culture Technology

Transfer for Developsent of
Penaeus Monodon Fabricus Production

Technology Transfer to Increase
High Value Shellfish Seeds
laproving Control of Swine
Dysentery Thru Use of Rapid
Diagnostic Technique(Ellaa)

Bovine Babesiosis Vaccine
Productlon

Development of Serological test
for Trypanosaiasis

Biological Control of Insert Pest
Black Pepper Dev.lopment for
Export

Applied Atmospheric Resources
Regsearch Prograa

Trlna!er of Feeding Buffaloes

Technology Transfer and Development
Center for Phycocollolds

Quallity Inspection for Agricultural
Products for Export

88-89

88-89

88-89

88-89

88-89

88-92

88-89

89-90

89-90

I1-3

232,654

432,441

291-897

225,248

103,318

32,011

45,000
13,260
247,213
148.11%
1,440,000¢

27,487

201,117

159,334

15,600

61,200

125,000

38,300

20,000

15,000

5,000

5,000

40,000

20,000

2,280,000¢

20,124

39,984

248,254

493,641

416,897

290,548

123,318

47,011

5,000
18,260
287,213
168,173

3,720,000

27,487

221,241

199,318

DOLD

DOA

DOF

DOF

DOF

DOLD

DOLD

DOLD

DOA

DOAE

DOA

RRDI

KKU

DOA



036

037

038

039
040

041

Project for Extension and Development09-90 236,596 29,563 266,159 DOA,DOAE

of Cocoa as an Intererop of Coconut

Improvesent of Aplicuture and Bee 89-90 406,583 28,800 435,653 DOA, DOAE

Products RFD,KU,CU
KMTL

Technology of Egg Production by Seed 89-90 204,499 9,762 214,261 DOA,DOAE,

Area Systes

011 Plas Seed luprovesent 089-92 384,464 4,267 388,731 DOA

Citrus Disease Controi 89-91 415,837 25,000 440,837 DOA,DOAE

Low Preseure Drip Irrigation £9-91 14,642 2,208 16,850 CMU

Total 41 Aproved Sub-Projects 7,191,531 5,553,048 12,744,579

ATT's Project Funding
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APPENDIX III

EVALUATION METHODOLOGY

The evaluation team was made up the following people:

Mr. Richard Sandler, agricultural economist, team leader
Dr. Ruangrai Tokrisana, fisheries economist

Dr. Chainarcng Kanthapanit, livestock specialist

Dr. Vichan Vichukit, crops specialist

Dr. Chartchai na Chiengmai, administrative systems analyst

This team spent approximately one month on data collection
and two weeks on report preparation and revision.

The evaluation methodology was determined by the scope
of work, which required information and opinions on a wide
range of project issues at two levels, the overall project
level and the sub-project level. Sources of information
included available documents (see attached bibliography),
interviews, and site visits to 16 sub-project sites spread
over the four regions of the country. :

The 1list of interviews (attached) included principal
investigators and/or other staff of all 16 sub-projects,
end-users of the sub-project research results, and people
involved in the administration of ATT and related programs.

The emphasis throughout the evaluation, as required by
the scope of work, was to determine the extent to which
farmers and the private sector have actually benefitted or
could reasonably be expected to benefit from the various
sub-projects. Thus approximately 30X of the interviewees
were farmers and businessmen identified as actual or
potential beneficiaries. The interviews did not constitute
a random sample of objective respondants. For the most part,
the team had to rely on the sub-project leaders to identify
private sector interviewees. Evaluators did, however,
contact some beneficiaries and prospective beneficiaries
directly.

Three basic formats were used in the study of sub-
projects and their impact: a format for semi-structured
interviews covering all questions raised in the scope of
work; a sub-project evaluation summary; and a sub-project
basic data sheet.

The purpose of the evaluation summary was to draw some
general conclusions from the individual sub-project
evaluations. It contained items 'such as quantifiable
gvidence of impact, incidence of problems mentioned, and
involvement of private sector at various stages of the sub-
project. It also required the evaluators to assign each
sub-project to one of four categories which reflect the
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degree to which the project has already, demonstrably,
attained the goal of ATT. Evaluators made a speciAdl effort
to confirm the figures claimed by the project as evidence of
economic impact. ' .

The evaluation team cannot guarantee the accuracy of
the ratings of individual projects. The team had
essentially one day to study each of the 16 sub-projects,
which differed from each other greatly in terms of subject
matter and economic environment; this was not adequate to
reach a final judgement about any single project.
Furthrmore, there was 1little concensus among project
administrators as to which were the successful and
unsuccessful projects. The objective of the ranking was
rather to make some generalizations about ATT as a whole,
based on the distribution of findings and judgements
concerning the 16 sub-projects. In other words, while the
individual assessments may not be totally reliable, it is
our hope that the sum may tell us something.

Following the ranking of sub-projects, the evaluators
returned to collect additional information on three of the
five projects in category A. They then met as a ‘group to
identify the common elements of projects which had best
fulfilled the goal of ATT.

It should be noted that the evaluation has not focussed
on research results except to the extent that they affected
project impact. From our interviews with the project
adviser and reading the reports by Mr. Vocke and Mr. Walker,
it appears that some of the research results have been of
very high quality and originality and have been of interest
to international academic communities.
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Project Title and Number:

PROJECT DESIGN SUNHARY

LOGICAL FRAMEWORX

Aaricultural) Technoloav Transfer (493-0337)

Life of Project: 8 years

From FY 1984 to FY 1992

Total U.S. Funding $15 millien
Date Prepared: July , 1989

HARRATIVE SUMMARY

OBJECTIVELY VERIFIABLE IKDICATORS

HEANS OF VERIFICATION

IMPORTANT ASSUHPTION

°rooram or Sector Goal: The broader

Mcasures of Goal Achievement:

0o011ective to wniCcn tns orojecse
contrioutes:
—————

70 sustain agricultural growth
and development in Thailand.

Agricultural growth is reattained
and maintained at about SI,

Agriculturat
statistics
Collected and
analyzed each
year by MOAC/OAE.

Assumptions for Achievina Goal Taraets:

- RT1G ana MOAL to continue to maxe
agriculture a key growth sector and
make decisions supporting this policy

= MOAC can and will transfer agpropriat
technology to farmers through the
newly reorganized National Agricul-
tural Research Program which stresses
a multidisciplinary approact and the
Extension Program which now includes
28,000 village extension agents,
subject matter specialists to train
the village agents, and a trair and
visit method of extendiag technology.

“roiect Purpose:
5t Turoose

To accelerate the MOAC's capacity
0 introauce and manage modern
agricultural technology needed

0 increase yields, production
and farm incoae,

Conditions that will indicate puroose

has oeen acnieved: tnd of Project Status

\ .
Introduction to Thailand and diffusion of
appropriate modern technologies to increase
production on small farm&and export growth.
Increased understanding by MOAC scientists
and subject matter specialists of latest
resedrch and extension techniques agaptable
to Thailand's natural resources, climate,
and economy.

Improved MOAC professional staff performance
in planning, implementing and managing
agricultural development policies, programs
and projects.

Closer linkage between public and private
sector activities,

-
Subproject annual
reports/evaluations

Site visits (MOAC
and USAID)

tconomic impact
studies

Project Technical
Services

Assunmptions for Achievinag Purogse:

~ Inputs will be sufficient to make
4 difference in the MOAC.

- 0Other donors continue their major
support for research and extension.

- Economic impact of subprojects can
be measured.
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PROJECT DESIGN SUMMARY

Life of Project: 8 years
LOGICAL FRAMEWORK

From FY 1984 to FY 1992
Total U.S. Funding $15 million

Project Title-and Humber: Date Prepared: July , 1989

Aaricultyral Technolooy Transfer (493-0337)

¢-AL

Qutouts:

OBJECTIVELY YERIFIABLE INDICATORS

HEANS OF YERIFICATION

IMPORTANT ASSUMPTION

Technology packages for selected
crops and other farm enterprises.
Significant improvement in quantity
and quality of overall MOAC research
ind extension program. -

Technology transfer projects which.
are closely associated with problems
of /or opportunities for private
sector (U.S. or Thai).

An institutional linkage for the
provision of U.S. technical
assistance and training.

ngnltude of Outputs:

Minimum of 40 new technologies introduced
or developed.

Commercial application and private sector.
investment in at least 5 technologies.
Increased export of Thai commodities
involved in project - at least 10
commodities showing increased export.

PP Amendment

§0 ongoing subprojects and approximately
10 new subprojects with technologies
capable of attracting at least $10 million
fn private sector investment (e.g. equip-
ment, materials and joint investment).

25 workshops with private sector {nvolve-
ment, estimated to be attended by 3,750
private and public sector representatives,
or 1,250 companies or business entities.
Technical Assistance: 55 experts

Training and Observation: 100 participants
Counterpart funded: 1,500 participants
Approximately 5,000 new jobs created by
40 ongoing technologies and 10 new techno-
logies funded under the ATT amendment.

"AARR*"

Strengthened Institutional Capacity at the
Royal Rainmaking Institute to demostrate
weather modificition {n the largest
watershed in Thailand.

Operational plan developed that will
permit Thafs to implement weather
medification demonstration programs on
their own.

L-T Masters degree trafning in U.S. (5)
Electronics Technology and radar
equipment training (2) )
Hanagerial Training at World Tech./DOA
Institute (2)

In-service training data management

at field operations (20)

Statistics on
imported machines,
equipment, MOAC
agency reports,
special surveys,

BOI reports.

MOAC records and
training agency
reports, monitoring
% evaluation reports
of research and
extension activities.
Records, survey of
private sector
commod ity groups,
Board of Trade.

Assumptions for Achieving Outputs:

MOAC to select best qualified staff
for skills 2nd managerial training
and use technical assistance on
problems that when solved will result
in yield {increases.

Technology identified and transferred
wil]l reflect best opportunities to

. promote export and reduce import.
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APPENDIX V
DESCRIPTION OF OTHER RESEARCH-FUNDING INSTITUTIONS

In looking for solutions to administrative constreints
and alternative models for ATT-type projects, the following
information was gathered on programs of a similar nature.

1. The Office of the Science and Technology Development
Board (STDB}

This project 1is an effort by the US Government to
assist the Thai Government and private sector to expand the
contribution of science and technology to the country's
development. It was funded by a US$26.5 million long-term
soft loan and $8.5 million grant in August 1985.

The project is administered by the STDB board which
established offices in the Jaran Insurance Building,
Rachadapisek Road, ‘Bangkok in September 1986. The project
purpose is to enhance the effectiveness and extent of- public
and private sector application of science and technology to
Thailand's development in order for the country to increase
its self-reliance in science and technology in the future.
The project will try to solve specific technology-related
problems in three areus - bioscience/bio-technology,
materials technology, and applied electronic and computer
technology.

-

Four main activities of the pro.ject are:
(1) strengthening the existing science and technology
institutions, such as universities, government research
agencies, and private sector facilities;
(2) review of science and technology policy and practice;
(3) promotion of research, development, and engineering;
(4) support of industrial development.
In 1987, there were 23 projects approved, includng 12 in
‘bio-technology, six in materials technology, and five in
applied electronics and computer technology.

An interesting feature of the project is that certain

projects must include a private end-user as an integral part
of the project before they will be approved.



2. Program in Science and Tecnology Cooperation {PSTC)

The PSTC program, initiated by a US Congressional
mandate in 1981, seeks to stimulate new and innovative
scientific research on problems that confront developing
countries. The program is administered by the Office of Lhe

Science Advisor {(AID/SCI) and provides highly competitive
research grants which are subject Lo external scientific
peer review,.

PSTC gives highest priority to submissions for
scientists in developing countries which receive USAID
development assistance. The program seeks new researcrch
ideas in the natural sciences and engineering. Innovative
ideas that will eventually lead to solutions to serious
developing country problems are accorded highest priority.

The program anticipates allocating approximately §1
million 1in current competition from developing countries,
including Thailand. Proposals are screened aL the country
level and forwardeq to compete at the international level.

3. US-Israel Cooperative Development Research Program {CDR})

The CDR Program is a joint effort to provide access by
developing countries to Israeli technology which may help
solve the problems of the Jess-developed countries. Roughly
$2.5 million is expected to be available in the 1989 progam.

LDC and Israeli scientists and institutions are invited
to submit research proposals for up to $200,000 funding for
3-5 year projects. Investigators may be from universities,
government, or Lhe private sector. Priority is given o
collaborative research projects between Israeli scientists
and those from LDCs receiving aid from USAID.

4. Internptional Develolopment Research Center {IDRC)

IDRC is public corporation created by the Parliament
of Canada in 1970 to stimulate and supportl sceintific and
technical research by developing countries for their own

benefit. It gives financial and profession support for Lhe
following fields of investigation: farming, food storasge,
processing and distrubion, forestry, fisheries, animal
sciences, energy, Lropical disease, water supplies, heallh

services, education. By 1988, IDRC had awarded a total of
$108 million, of which $18 million went to Southeast Asia.
‘Thailand has veceived support for 6 projects totalling
$866,000. IDRC muintains a reginal office for Southeast
Asia in Singapore.



5. Japan International Cooperation Agency (JICA)

JICA is an aid agency of the “Government of Japan
established in 1974. It is supervised by the Japanese
Ministry of Foreign Affairs, with involvement of the
Ministry of Agriculture and Ministry of International Trade
and Industry (MITI). It includes a Training Program, Expert
Dispatch Program, Equipment Supply Program, and Project-Type
Technical Cooperation under the Agriculture, Forestry and
Fisheries Development Cooperation Program. ' The latter |is
intended to offer technical guidance, extension, and
research and development in the fields of agriculture. JICA
has abundant resources and maintains an office at the
Japanese Embassy in Thailand.

6. Rockefeller Foundation

The Foundation was founded in 1913 by John D.
Rockefeller to "promote the well-being of mankind throughout

the world." 1t operates international programs in
agricultural scienges, arts and humanities, equal
opportunity, international relations, and populaton science.
Projects are carried out primarily through grants to
univerisites, research institutes, and other qualified
agencies. The agricultural science program supports

selected projects to improve food production for the poorest
sector of the population in developing countries and is
currently focussing on schemes concerning food cereal, rice
and babesiosis (a haemo-parasitic disease). In 1984, the
Foundations total assets were over one billion dollars and
expenditure was $53 million.
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List

Mr.
Dr.
Dr.
Mr.
Mr.
Mr.
Mr.

Mr.
Mr.
Mr.
Mr.
Mr.
Ms.
Mr.

Mrs.

Mr.
Mr.
Dr.
Ms.
Mr.
Ms,
Mrs.
Mrs.
Dr.
Mrs.

Mr.
Mrs.

Mr.

Mr.
Mr.

Mr.

Mrs.

Dr.
Dr.
Mr.

Mrs.

‘Ms.

of Interviewees

Akhlaporn Fangklai
Akwut Tasanasongchan
Asar Siamwala
Aphisit Thanasumpun
Auichai Wattrapudet
Bandit Chan-ngam
Boontham Phrommanee

Bunrod Malagrong
Chareon

Chareonsak Salakij
Chew Sae-ngow

Chow Vatcharathai
Chutinat Maliwal
Danai Praditsong

-

Dara Buangsuwan

David Delgado

Grival Gosumal

Jaroon Kamnuanta
Jessada

John Coole

Jurai

Kanittha Juengpirpien
Kwanruthai Thanomkiat
Kisda Sampantarak
Kongkaew Pirai

Krisda Piempongsan
Manop Chomphuchan

Nakorn Sangplung

Niwat Panuampai
Pakorn Uonprasert

Panu Sattayaviboon
Penswart Suwanasorn
Phavinee Wongsonsunee

Pipol Bunjunta
Pisit Siriwan

Pongpen Rattakul

]
Pornthip Kutwanakarn
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Extensionist-Hortthai Co., Ltd.

Agronomist, KU

TDRI Agricultural Program Director
Pathomfarm Amphur Muang, Nakhonpathom

ATT Project Coordinator-,MOAC

Head of Wawi-highland Research Station
Director of Agricultural Economics Research,
Office of Agricultural Economics, MOAC
Economist, ARTC

Seaweed Farmer, Koh Yor, Songkhla

Phathom Farm Amphur Muang Nakhonpathom
Owner Yong Haud Factory

Cattle Farm Amphur Doumbangnangbuat, Supunburi
Economist LNO-Project

Director of Project Division, Office

of Permanent Secretary, MOAC

Director of Plant Pathology and Microbiology
Director, DOA

USAID Program Officer

Mechanical Officer 4, Seed Centre 3 Lumpang
USAID, S&T

Ao Chau Fisheries Station

Winrock Foundation, Bangkok

Seaweed Farmer, Koh Yor, Songkhla

Biologist, Brackish Water Fisheries Division
Biologist, Brackish Water Fisheries Division
Sorghum Breeder

Farmer Banrae, Tambon Rae, Anmphur Panzkone,
Sakonnakhon

Chief of U.S.Relations Sub-Division DTEC
Officer Phukiew Wildlife Conservation
Protectorate, Chaiyaphum Province

Chief, Rice Sub-division, Crop-Promotion
Division, DOAE

Technical Officer, Fang

Fisheries Specialist, National Inland
Fisheries Institute

Seed Division, DOAE

Technical Officer, Seed Centre '3, Lumpang

‘Veterinarian, Hog Training and Research

Institute, Nakhonpathom

.Mechanical Engineer, KU.

Beef Farmer, Amphur Kampaengsan, Nakhonpathon
Chief, Analytical Research Sub-Division,
Fishery Technological Development Division
Technica} Officer, Cow Promotion Oganization,
Saraburi

oy



Mr.
Dr.

Dr.
Mr.
Mr.
Mr.

Mr.
Dr.
Mr.
Mr.
Mr.
Mr.
Mr.

Mr.
Mr.

Mrs.

Ms.

Mr.

Dr.
Mr.
Dr.

Mr.
Mr.

Mr.
Dr.
Ms.

Mr.

Mr.
Mr.
Dr.

Ms.
Dr.
Ms.
Mr.

Pornchai Pornchaleompong
Pote Chumsri

Prapan HKessung

Prapan Laopiyabut

Prapan Tangcharuwattanchai
Prapan Wattanawinin ‘
Prapas Chirapatsakul
Prapas Neramitmansook
Prasert Phaiseta

Prasit

Prasit Piruncharoen

Pratya Hemsuji

Prawat Tanbun-Ek \
Pruchya Kingphupha

Pullop Popug

Ratchaneeporn Sirilurgpipat
Ratri Chuentonglang

Rewat Vatcharathal

Robert a. Ralston

Sakorn Tripetpaisan

sawalee Chankrachang
Sawit Mejui
Sirivat Salobol

Somchai Jomtong
Songchai Sahawatchasin
Sopha Areewatana
Srimun Bunyarat
Suchart Nilawat

Suchart Wongwai
Sujira Pachariyanon

Supatra Supamethi

Supot Fuangfupongse
Suree Wongwitchakorn
Sutthipong Thirasak

Caretaker of SU Experimental Plot

Dr.

Tasanee Chomphuchan

Salesman, Jirakorn Co., Ltd.

Director, Office of Planning Improvement
and Farmers' Participation, DOAE, MOAC
Department of Livestock, KU

Beef Farmer, Amphur Takuapa, Pang-nga
Lengkeng Farm, Amphur Muang, Nakhonpathom
Executive Director, Asia and Pacific
Quality Trade Co., Ltd.
Deputy Agriculture Manager,
(Bangkok) Co., Ltd.
Veterinarian 7, Animal Health Care Institute,
poLD

Farmer Banrae,
Sakonnakhon .

Seaweed Farmer, Koh Yor, Songkhla

U.S. Relation Sub-Division DTEC

Factory Manager Nestle Co., Ltd. and Private
Sector Member of ATT Executive Committee
Leader of Sub-project 003

Pathom Co., Ltd. Anphur Maung, Nakhonpathom
Cattle Farmer, Amphur Kowliew, Nakhonsawan
Manager, Pisitchai International Co., Ltd.
Farmer, Mu 8 Bansawang Tumbon Don-hun

Amphur Muang, Konkaen

Cattle Farmer, Amphur Doumbangnangbuat,
Supunburi

ATT Project Advisor, USAID

Marketing Manager, Cargill Seeds Co.,
Assistant Professor, Srinakharinwirote
University

Head of Field Crop Division,
Director of Planning Division,
of Livestock, MOAC

Food-Service Technologist, ARTC
Chief, Prachuab Kirikhan Fisheries Station
Fisheries Specialist, National Inland
Fisheries Institue

Deputy llead, Fang Horticultural

Experiment Station

Exporting Manager, Shell Co., Ltd.

Pure Agar Co.

Veterinarian, Animal Healthcare

Institute, DOLD

Institute of Horticulture Research, DOA
Corn Agronomist

Project Division, MOAC

Cow Farmer, Amphur Muaglek, Saraburi

Trat

Veterinarian 7, Animal llealthcare
Institute, DOLD

FE Zuellig

Tambon Rae, Amphur Pangkone,

Ltd.

ARTC
Department
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Dr.

Dr.
Ms.
Mr.
Mr.
Mr.
Mrs,
Mr.
Mr.
Dr.
Dr.

Mr.

Mr.
ir.

Mrs.

Mr.
Mr.
Mr.
Mrs.
Mr.
Mr.
Mr.
Dr.
Mrs.
Dr.
Dr.
Mr.
Mrs.
Ms.

Mr.
Mr.

Mr.

Tawatchai Intaratul

Thalerng Danrongnavasyaéi

Thanomnual Leekunpitak
Thammasak Sommart
Thomas Buhler
Tneodure Panayotou
Tongkorn Hirunruk
Toudsak Chainarong
Udom Sithipuprasert
Udom Phupipat
Udomchai Shivadit

Ura Pancharoen
Utai Pisone
Utit Panyapong
Vanida Anuean

Varin Pattiyakij
Vichal Sngaunpaiboon
Vicnien Worasayan
Vilai Mesricharounkiat
Vinit Yimkoson

Visut Choapradit
Yivat Singhataweesak
Waewjuk Kongpolprom
Waree Sornsri
Watsana Pinyochon
Watsana Wongyai
Weera Surivwongs
Wilai Prasartsee
Wililak Chareonkul

Will Knowland
Winya Srichaioul

Wisut Himarat

National Dairy Tranining and Research
Development Institute, Anbhur Muang, Chiangmai
Former Permanent Secretary of MOAC

Export Division, C.P. Intertrade Co., Ltd.
Plant Patholgist

US Agricultural Attache

Formerly with Agricultural Development Council
USAID, ATT

Beef Farmer, Amphur Dankuntod, Nakhonratsima
Associate Professor, KU.

Plant Pathologist (Aflatoxin)

Assistant Proflessor, Srinakharinwirote
University

Ass. Prof.,Chulaongkorn Unversity

Director of NEROA

Extensionist, Known You Co., Ltd.

Chief, Director Sub-Division Brackish

Water Fisheries

Pathiyakij Farm, Amphur Muang, Nakhonpathom
llead of Laa Nam Oon-Project

Biologist, Brackish Water Fisheries Division
Marketing Service, CP. Co., Ltd.

Technical Officer, Seed Centre 3, Lumpang
Production Manager Asgrow Co., Ltd.

Biologist Chantaburi Fisheries Station

Plant Breeder

Farmer Ban Pong Tueb Tambon Hieng .
Veterinarian, Animal Healthcare Institute, DOLY
Sorghum Leader

Deputy Kaset Amphur 5, Fang

Plant Pathologist

Chiel of Project Sub-Division, Project
Division, MOAC

USAID, Consultant

Farmer, 7 Mu 7 Tambon Nongjom Amphur Sansai
Chiangmai

National Dairy Training and Research
Development Institute, Amphur Muang, Chiangmai
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