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ABSTRACT 

H. Evaluation Abstract (Do not exceeg the space Drovltedt 

The Agricultural Technology Transfer (ATT) project provides loan and grant funding to 

the Royal Thai Government's (RTG) Ministry of Agr'culture and Cooperatives (MOAC) to 

identify, adapt and transfer new agricultural technology to increase yields, production 
levels planned by
and farm income so as to maintain agricultural growth and exports at 


the goverment. The ATT is an "umbrella" type project providin'g funds for more than 40
 
Loan funds are
subprojects implemented by officials from various line agencies. 


Grant funds
utilized for the procurement of necessary equipment and operating expenses. 


support technical assistance and technical training. The evaluation was timed to assist
 

the Mission to determine any needed adjustments to the project administrative process as 

well as to determine the impact of alT of the completed and many of the 'Mature" 
dairy


subprojects. Subprojects reviewed included activities in the following fields: 


herd management, livestock vaccine development, seed storage, aflatoxin control, 
quality
 

improvement of fruits and vegetables, fish product development, fish disease control, 

cockle hatchery research and culture, seaweed production and processing, agri-business
 
nut tree-introduction, wheat production anddevelopment in irrigated areas, macadamia 

and papaya ringspot virus control.utilization technology 

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

For exanple, of the 16 subprojects reviewed,
impact on the Thai agricultural economy. 


5 subprojects had clear, measurable benefits and another 4 had research results likely
 

to produce benefits to end-users. Only 3 subprojects were felt to have little
 

The evaluators found that the more successful projects had

likelihood of benefits. 

strong backward and forward linkages with the private sector. 

subproject design (subproject proposals should have a

Recommendations made related to 

standardized format and the format should include procedures to encourage greater
 

discussion of the economics and private sector applications of the proposed technology),
 

involvement of the private sector in subproject design and review, greater flexibility
 
set of subprojects.
in project administration and future directions for the final 


consultants.
Anerican team leader and four Thai
The evaluation team was headed by an 

Evaluation methodology included review of subproject progress reports, interviews 

with
 
interested privateadministrators and implementors, site visits and discussions with 

sector personnel (30% of those interviewed). The evaluation report includes specific 

subproject reviews of all 16 subprojects evaluated. 

COSTS 

I. Evaluation Costs 
1. Evaluation Team Contract Number OR Contract Cost OR 

Name Affiliation TDY Person Days TDY Cost (U.S. S) Source of Funds 

493-0337-026 $43,000 Proj. grant

Pacific Management Resources 

(PacMar)
 

3. Borrower/Grantee Professional 
2. MissionlOffice Professional Staff 

30Staff Person-Days (Estimate)10Person-Days (Estimate) 
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- PART IIA.I.D. EVALUATION SUMMARY 

SUMMARY 

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

Address the following Items: 
e Principal recommendations 

Purpcse of evaluadion and methodology used" 
e Lessons learned 

" Purpo'se of victlvity(les) evaluated 

" Findings and conclusions (relate to questions) 

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

The Agricultural Technology Transfer
 
USAID/Thailand January, 1990 Pro(ect Evaluation Final Report 1989
 

The project aims to strengthen the Ministry of
1. Purpose of Activity(ies) Evaluated: 

Agriculture and Cooperatives ability to identify, adapt and transfer 

modern agricultural
 

technology to increase yields, production and income.
 

Purpose of Evaluation and Methodology Used: The evaluation was originally 
scheduled
2. increaseto assist the Mission to determine if project progress and impact justified an 

and to recommend improvements in the way the project is
in the life-of-project funding 

implemented. The evaluation team of 5 members, reviewed project records and reports,
 

the MOAC, the line agencies, the
conducted site visits and interviewed personnel from 

USAID and RTG officials and private sector "end-users".subproject implementors, 

of the subprojects have3. Findinjjs: Impact of ATT Subprojects. The most successful 
Based on the data collected
had sub5stantial impact on the T~ai agricultural economy. 


team divided the subprojects studies into 
and their professional judgment, the evaluation 
the following four categories. 

No. Subprojects

Category Benefits to Farmers and Private Sector 

a. Clear, measurable benefits already
 
(1) attributable to ATT 

2
 

(2) partially attributable to ATT 
3
 

Research results likely to produce benefits to end-users 4

b. 
c. Results potentially useful in the long term 4 

3
d. Little likelihood of benefits 

A came ii several forms. Clear evidence was
Economic impact of subprojects in category 

found of increased farmer incomes, increased business profits, increased exports, and
 

loss from disease. "Likely" or "potential" benefits (categories B and C)reduced on
included reduction in loss from disease expected to result from projects focusing 

ofresearch which accelerated development
major economic animal and plant diseases and 

substitution. Projects were new agricultural export products or production for import 
assigned to category D because (1)there was no follow-up on successful 

research
 
not sustainable due to
 

results; (2)research was not completed; and (3)production was 


cost, quality, and market problems.
 

impact wholly to ATT. Seven of theIIn most instances, it is difficult to attribute the 
laid by previous projects or privatewere built on foundationssubprojects studied 

sector activities. In other instances, the private sector would probably have responded
 
However, it is the opinion of the 

to market opportunities without the ATT subproject. 
 that the subprojectsevaluation team, based on statements by private end-users, 
new technologies. The

accelerated the use and increased the economic impact of 
already cited in several documents prepared by ATT

following outstanding examples, 

were confirmed by the evaluation team and are among the projects included in


itself, 
category A above.
 

Fish products. Export of surimi , a composite first product made from low value 
in five years, partly as a result of the 

3,000 to 30,000 tons
varieties, has grown from 

and assistance to private firms.subproject's technical research 
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.. S U M M A A Y (Continuod) 

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 projectsi has accelerated the use 
and increased
 

the economic impact of new agricultural technologies.
 

The evaluation team made four specific recommendations. The
5. Recommendations: 

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.
 

The design team called for a more rigorous and thorough
a. Subproject Design: 

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 reconmendations included requiring additional information related to the
 

following:
 

as evidence that the proposers had consulted the private
(1) End-user survey: 


sector or had completed a brief survey of potential end-users;
 

more serious economic analysis demonstrating potential benefits; and

(2) Analysis: a 


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


The evaluators noted that the subproject itself might not necessarily 
include the
 

very long-term, they found) but the
 dissemination efforts (some subprojects benefits are 


proposer should nonetheless go through the steps of planning for dissemination of
 
exist within the project for the technical 

results. The evaluators also noted that funds 
review of proposals. The team recommends that these funds also be used to hire
 

consultants to assist in the preparation of the proposals themselves. 

The ATT does not yet have an approved standardized format for
Mission response: 

or STDB proposals. The
 subproject proposals as is the case, for instance, with EPD II 


Project Office concurs with the need to establish a standardized format for 
subproject
 

The Mission will propose the establishment of
 proposals, as it would facilitate review. 

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.
 

The evaluators recommended the active
b. Involvement of the Private Sector: 

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
 

The evaluators stated that the active and early involvement of
 and Cooperatives (MOAC). 

same industry could even substitute for the economic analysis
the private sector from the 


recommended above.
 

The Mission concurs with the recommendation to involve the private
Mission response: 

A letter has been sent to the Permanent
 sector more actively in the ATT project. 


Secretary of the MOAC to highlight this specific recommendation 
and to encourage the
 

Ministry to reemphasize the important role played 
by the private sector in the ATT
 

project.
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S U M M A R Y (Continued) 

The evaluators recommended that the project adninistrative
c. Administration: 
of the subprojects tounit seek to become more like "facilitators" than "controllers" 

and delays. A specific recommendation was to follow the
reduce administrative problems 
example of the Department of Fisheries (DOF) which has appointed a planning office to 

handle the paperwork and coordinate the subprojects for the entire department. The
 

the use of the United States Department of
evaluators enthusiastically endorsed 

Agriculture (USDA) to assist in planning.and adninistering the training, technical
 

assistance and other components of the ATT project. 

The tendency control project funding facilitatingversus-Mission response: 	 to 
not unique to the Royal Thaiimplementation is a common one characteristic of but 

progress in the administrative costs
Government. The ATT project has made real 	 reducing 

subproject review, approval and modification. Theand problems associated with 
correctly reflected the frustration of subproject implementors with the
evaluation teamn 


of a donor project. A number of important modifications made to
bureaucratic demands 
the project (multi-year financial commitment for subprojects,' greater flexibility, and a 

means of providing training and technical assistance) should significantlystreamlined" 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 

is an efficient means of coordinating and facilitatinghandle administrative matters 
The Mission will explore 	with the MOAC the establishment of
 subproject implemntation. 


similar units in other MOAC departments participating in the ATT project. The Mission
 

entered into a Participating Service Agency Agreement (PASA) with the USDA in October, 

1989 to provide the specific services recommended by the evaluation team. 

found that the wide range of subproject
d. Future Directions: 	 The evaluators 

activities was one of the project's strengths and the evaluators recommended that the
 

'policy framework' of the Government"Agencies or
 ATT subprojects not be "confined by the 

project adopt "an 'investmentUSAID policies". The evaluators proposed that the 
their expected return to 	agricultural
approach' where projects 	are appraised in terms of 

The evaluators reconmended the project focus on
 growth and distribution of benefits." 


small emerging industries like seaweed, surimi, mushrooms and fresh fruit and vegetable
 

export.
 

The Mission has decided to limit future subprojects to the following

Mission response: 


fresh fruits and vegetable; and
 
broad category: (i) aquaculture; (ii) livestock; (iii) 


The Mission feels that the categories above are
(iv) biological control of pests. 

so as not to constrain while sufficiently focussed to be able to
 

sufficiently broad U.S. 
demonstrate future impact. Furthermore, the four categories are areas in which the 

has both expertise and mutual scientific and commercial interest. The Mission fully 

and will apply the concept to the concurs with adoption of 	 an "investment approach" 

the four approved categories.
review of subprojects in 

lessons learned fran this project evaluation and the
 
6. Lessons Learned: The principal 


are:implications for future project design 

"umbrella"
 
a. The use of standardized formats for review of subprojects within an 


project facilitate review and force proposers to consider comnercialization 
prospects
 

and the economics of their subproject.
 

The early and active participation of the private sector in technology
b. 

development and transfer projects will improve the quality of 

subproject proposals and
 

accelerate adoption by the intended beneficiaries. 
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S U M M A R Y (Continueca 

c. For overall efficiency and to avoid frustration, scientific staff should not be 

unduly 	burdened with the difficult to understand, time-consuming adhninistrative 
line departments are betterrequirements of donor projects. Specialized units within 

equipped to handle administrative details freeing up valuable research stiff for their 

specialized work. 

d. Better subproject.design, especially economic data and a commentary of the 

"state of the art" of the technology and. the intended use would facilitate impact 
evaluati on. 

(
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COMMENTS 

I-. Comments By Mission, AI01W Office and Borrower/Grantee On Full Report 

Completion of a scope of work acceptable to USAID and to the RTG delayed the
 
intention of the evaluation. Theevaluation and "watered down" the original 

Mission used OE 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 

project and an "impact evaluation" of theevaluation, the review of the ATT 
However, the utility of this evaluationsubprojects was completed as well. 


compronised by the delay in host-country contracting of an evaluationwas 
funding levels and upon managementteam. Thus important decisions on 

were made prior to the conclusion of theimprovenents in the project 
the team's findings and recommendations wereevaluation. Fortunately, 

consistent with the Mission's earlier decisions. 

With the exception of the endorsement of several steps already taken by the
 

Mission related to project implementation and the technical review conducted
thethe United States Department of Agriculture (USDA),with the assistance of 

to be at best a modest contribution toreport itself is considered 
understanding, improving, or implementing the ATT project. 
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BASIC PROJECT IDENTIFI.CATION DATA
 

1. 	 Country: Thailand
 

2. 	 Project Title: Agriculture Technology Transfer
 

3. 	 Project Number: 493-0337 (Grant and Loan)
 

4. 	 Project Dates:
 
a. 	 First Project Agreement: Sept. 20, 1984
 
b. 	 Final Obligation: FY93 (planned)
 
c. 	 Project Assistance Complete Date (PACD): 12-31-92
 

5. 	 Project Funding
 
a. 	 AID Bilateral Funding (Grant $6,787,092 and
 

Loan $8,000,000)
 
b. 	 Other Major Donors: None
 
c. Host Country Counterpart Funds: more than 25%
 

TOTAL: USAID $14,487,092
 

6. 	 Mode of Implementation: Host Country
 

7. 	 Project Design: involved USAID/BKK, MOAC/PS OFFICE,
 
DTEC, HOF/FISC POLICY, NESDB, BOB
 

8. Responsible Mission Officers (for full life the project)
 
a: 	 Mission Directors: Bob Halligan, John Eriksson
 
b. 	 ProjecL Officers: John Foti, Dave Delgado,
 

Thongkorn
 

9. 	 Previous Evaluation: Dr. Sopin, 1987 (admin only)
 

10. 	 Cost of Present Evaluation: $43,000
 

Person Days Dollar Cost
 
a. 	 Direct Hire: USAID
 

(1) AID/W TDY 	 0 0 
(2) USAID staff 	 10 in kind
 

b. 	 Contract 37,000
 
c. 	 Other RTG 30 in kind
 



LIST OF ACRONYMS
 

ATT Agricultural Technology Transfer
 
BOB Bureau of the Budget
 
BRU Biopolymer Research Unit
 
BWFD Brackish Water Fisheries Division
 
CIMMYT Centro Internacional de Mejoramiento de Maize y Trigo
 
CMU Chiengmai University
 
CRSPs Collaborative Research Support Projects
 
DOA Department of Agricultural Technology
 
DOAE Department of Agricultural Extension
 
DOF Department of Fisheries
 
DOLD Department of Livestock Development
 
DTEC Department of Technical and Economic Cooperation
 
FAO UN Food and Agriculture Organization
 
FND food and mouth disease
 
FTDD Fishery Technological Developmet Division
 
GMP Good Hanufac turing Practices 
GTZ German Agency for Technical Cooperation Ltd.
 
HS haemorrhagic septicemia 
IDRC International Development Research Center
 
JICA Japanese International Cooperation Agency 
KU Kasetsart University
 
LNO Lam Nam Ooon irrigation project
 
MOAC Ministry of Agriculture and Cooperatives
 
MOF MinisLry of Finance
 
NADC Northern Agricultural Development Center 
NESDB National Economic and Social Development Board
 
NICA National Institute of Coastal Aquaculture
 
NIFI National Inland Fisheries Institute 
PASA Participating Agency Service Agreement
 
RID Royal Irrigation Department
 
SEAFDEC Southeast Asian Fishery Development Center
 
STDB Science and Technology Development Board
 
SU Srinakharinwirote University
 
THZ Thai M ilkijg Zebu 
TARC Tropical Agriculture Research Center
 
UNDP United Nations Development Programme
 
USAID US Agency for International Development
 
USDA United States Department of Agriculture
 
VOCA Volunteers for Overs.as Cooperative Assistance
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Executive Summary
 



EXECUTIVE SUHARY
 

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 accelera'te 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, traders 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
 

manufacturing, 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 Thai farmers and businessmen.
 

3. Purpose and Hethodology 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 th'e
 
original $4.5 million in loan and $500,000 in grant to $8
 
million in loan and $4.4 million in grant. A draft
 
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 
198F, before the draft amendment was prepared, to indicate 
whether project. impact justified an extension of the project 
and to recomnend 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 arty similar 
project in the future. 

In order to evdluate ATT, one American team leader and
 
four Thai consultants interviewed 110 people, studied
 
numerous reports on, ATT and its sub-projects, and carried
 
out site visits and individual evaluations of 16 of time .11 
pub-projects which have bven completed or are currently in 
progress. Tihe emphasis throughout was to determine the 
extent to wiltJ:h frmers 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
 
Sotential beneficiaries.
 

Findngsand 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-project-

A. 	Clear, measurable benefits already
 

Al. attributable to ATT 2
 
A2. partially attributable to ATT 3
 

B. 	Research resuts 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
 
froi 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 wer'e
 
assigned to category D because (1) there was no follow-up on
 
successful research results; (2) research was not completed;
 
ane (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 outstarnding examples, already cited in several
 
documents prepared by ATT itself, were confirmed by the
 
eyaluation team and are among the projects included in
 
category 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 assis-tance 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
 
t eProject Paper is stated 
 in terms of institution
building, that is, to increase tie 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 siupporting activities in support of
 
the "goal" stated above. Thus, at the overall project

level, the team discovered few specific measures taken or
 
results achieved 
 in building the capacity of the project

secretariat. 
 Without the ATT project, and particularly the
 
long-term advisor, 
 it is unlikely 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 long
term relationships with US universities, and USAID/CRSPs.
 

At the sub-project level, however, evaluators felt tha6

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
 
administrators was thuaL of slow and out-of-sync disbursement 
of the funds and resources, which come from at least three 
different sources, to carry out sub-projects. Researchers 
were further burdened 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 

-_ persontlel and central ATT administraLors. 

These problems are inherent in the cumbersomeregula-tions and procedures of the central agencies involved 
and are difficult to solve. If the Government and/or USAID 
plan a sinilar action-oriented research funding activity in 
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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 is suggested that other Departments 
follow the example of the Department of Fisheries in 
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 impact of
 
ATT and its sub-projects on private end-users. Five
 
proposals were found to cont.ain no specific provisions for
 
extension of research results to the target users. Six
 
research projects were designed by technical experts without
 
realistic perception of the practical problems facing
 
farmers and busiuessmen 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 benefit to end-users must be 
clearly indicated and tLhe means of extending research 
results to end-users must be articulated in the proposal. A 
further conclusion is inescapable that for practical, 
results-oriented research like that sponsored by ATT, a 
multi-disciplinary approach is essential. A common element 
of effective sub-projects was either a multi-discplinary 
perspective on the part of the project leader 'r a multi
disciplinary team of researchers. In particular, more
 
emphasis on econoinic 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-project 
identificaion, stage. There are numerous means through which 
this could be bro,,ght about. At the very least, no proposal 
should be accepted before the proposer and the Secretariat 
have discussed iL with a sample of prospecti, e end-users, be 
they °businessmen or targetted farmers. In addition, a sub
committee is needed iii which agri-4usinesmen are iii the 
majority with the-task of generating sub-project concepts. 
fovernment officials should sit on the sub-committee to 
apprise the hiusinessneun 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 of research. ATT has- funded research 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
 

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
 

were
problems, opportunities, and technological solutions 

not foreseeable.
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Brief Background on tile ATT Project
 



MAIN REPORT
 

1. BRIEF BACKGROUND OF THE ATT PROJECT
 

The Agricultural Technology Transfer Project (ATT) was
 
designed to identify, adapt and dis3eminate 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 (HOAC) 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 list of
 
sub-projects.) Loan funds have been 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 othe
 
expenses are paid out of the regular Government budget.
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Sub-Project 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 little 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. Stb-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 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 using the oil adjuvant base recommended in sub
project 012 (IS Vaccine), ATT may be said to have encouraged 
investments of over I billion baht. The total number of 
individual farmers reached in 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
 

exportA 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
 
yet had no measur-able economic impacl.. Of these, four were 
projects seeking long-Lerm solution's to widespread, costly 
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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, unlikely
 
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, using 
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
 
maize 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
 
several parties, *in particular the Thai Maize Traders
 

Association, it is difficult to measure the impact of ATT
 
alone.
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The sub-project introduced four technologies, three of
 
which were at least partially adopted. The first, ,which was
 

not successful, was an inexpensive bamboo bin, called the
 
"crib 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 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 of each group
 
adopted the project's recommendations. Mango and mangosteen
 
farmers learned how to harvest, handle, and pack the fruits
 
to maintain export quality. Hethods of chemical treatment
 
extended the life 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 "egg'i
 
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 throtigh 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 
re6ognized by the industry as the' center for techical 
information on this subject in Thailand. Exports increased 
from i,ooo tois in 1985 to 30,000 tons in 1989. Value added 
is estimated at 20 bt/kg or a total of 600 million baht in 
1989. 

2-3 



The sub-project also worked on improved tecniques 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 yields 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
 
During the 3-year period of
Suphanburi and Samut Prakarn. 


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 yields.
 
than
Production and culture areas increased by more two
 

times in the impact area of the sub-project, leading to an
 
fish
increase of at least 150 million baht in the value of 


production.
 

008. Cockle Seed
 

Cockle, popular as an appetizer taken with whiskey, is
 
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 parent stock, worth 3.8 million baht.
 
Consdering that only.20% of the ATT budget of US$207,000 was
 

spent 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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009. Seaweed
 

Under the sub-project, the Department of Fisheries
 
worked towards incre-ing 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
 

Lain 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 (raj_ 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
 
Bangkok.
 

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
 
private companies could introduce new production
 
technologies to farmers. However, the greatest expansion
 
came during the ATT sub-project period.
 

011. IfS Immune Status
 

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

(IS) was lower than assumed by the Department of Livestock 
Development (DOLD). iesu]ts were publicized at a meeting of 
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was no follow-up

responsible veterinary officials, but there 


if these officials, who are responsible 'for semito see 


annual vaccination of all cattle and buffalo in the country,
 

had acted on the results.
 

The annual cost of animal mortality due to 11S is
 

300 million baht (.5% incidence x 12 million

estimated at 

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
 
in the form
significant portion of their productive assets 


of cattle/buffalo.
 

012. Oil Adjuvant 11S Vaccine
 

adjuvant
The sub-project research proved that the oil 

at least 12 months
vaccine protects cattle and buffalo for 


in comparison to the vaccine presently used by the DOLD
 

for no more than six. Based on these
which protects 

pilot plant to produce the new
results, DOLD will build a 


future.
type, but benefit will not reach farmers in the near 


an 800 million baht plant at
In addition, DOLD will build 


Pak Chong to produce an oil adjuvant foot and mouth disease
 

(FHD) 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
 
due to improved
will be the reduction in animal loss 


coverage. USAID's technical evaluator estimates that the
 

new oil adjuvant FMD vaccine will eventually reduce animal
 

by several hundred million baht per year. However,
losses 

all these projected benefits will be reduced if a solutidp
 

is not found 
to the bottleneck of insufficient manpower an'd 

efficiency in the district livestock offices responsible for 
disease control. 

013. Liver Fluke 

Research came up with the potentially useful result
 

that raising ducks and fish in shallow ponds interrupts
 

the snail which is the host of the liver
the life cycle of 


But so far there has been no extension or adoption
.fluke. 

of this technique to farmers.
 

I 

Incidence of liver fluke is estimated at 10% for
 

buffalos and 7% for cattle. Economic costs include reduced
 

food 'conversion ability and increased susceptability to
 

fatal disease. The cost due to thesse 
losses is difficult to
 

100 million baht is spent annually on
quantify, but over 

'chemical treatment, which could be reduced by the bio

control techniqtue stuggested by the research results. 
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014. Hog Cholera
 

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

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
 
yield 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 lon'g
 
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
 
to 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 plante d 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 1988089, in baht.
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Gross Cost of Net
 
Yield Price Income Production jncome
 

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 virulent in all plot villages because farmers refuse
 
to destroy all diseased trees. In Hahasarakam province,
 
however, the Governor's campaign succeeded in destroying
 
diseased trees in 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 in 
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 an
 
additional 2,000 head of high milk yielding Thai Hilkine
 
Zebu (TIZ) in their herds. Numerous dairy farmers in the
 
provinces around Chiengmai incorported improved pasture' and
 
urea-treated rice straw recommendations into their feeding
 
programs.
 

THZ 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

of- a milk-processing plant to be built by the Chiengmai
 
Dairy Farmers Cooperati\,e.
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2.3 Factors Leading to Sub-Project Success
 

The five projects placed in category A by the
 
evaluators were:
 

00.1 fruit and vegetable
 
006 fish products
 
007 fislil)otd disease
 
010 high value crops at LNO irrigation project
 
022 dairy farming
 

There are no obvious similariaties between these projects in
 
terms of management and organization, objectives, leadership, 
budget, or other factors which might explain their success. 
They span a range of agricultural products (from livestock 
to fruit to fish to \-getable seed) and economic activities 
(from cooperative-led marketing to smallholder production to 
contract farming by mid-size agri-btisiness firms.) 

It is noted that the five do include sub-projects in 
which the priv\ate sector %as involved either in the planning 
stage or very eiirI y in implementat ion. In the dariv 
project, the Chieiimai Dairy Farme rs Cooperative V.as 
represented on tihe drafting group. The Lai Nam Oon sub
project was drafled by Lhe consultant wio had successfully 
induced privaLe itivesLmejiL in the area iunder a previous AIi)
funded project. From, their v ery beginnings, the fish 
quality and fruit and vegetable sub-projects worked to meet 
needs identified by exporters.
 

A furLher commoii element was thal ailI five were in tihe 
main steam of already vigorous economnic activities. milk, 

fresh fruit for export, fishponids, vegeLable seed for 
export, and s1uz' im i were all prodtic ts experi enci ig' 
exceptional growltl rates in produiction and demand when Lhe 
sub-projects sLar Ied. Ait ATT research sub-project is- an 
investment, zi,] .1ike any investment should be nei ther too 
safe and comservat ive nor too untried and risky. Given a 
product wi Lb vigoroiis dem,,nd and a practical (and not too 
esoteric) Lechnology with a high chance of success under 
Thai condiLions, -ATT investments demonstrated high returns. 

Strong comimnitent of the principni investigator and 
genutine suipport Vrouth e implemenfing agency could also be 
identifiedi as pre!-condit. iuis for sub-pro.iect success. 
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3. PROBLEMS AND CONSTRAINTS
 

The evaluators asked all sub-project leaders to
 

identify the problems and constraints they had encountered
 
the major
The following section describes and analyzes 


constraints cited and suggests some solutions.
 

3.1 Administration
 

Almost unanimously, the sub-project leaders complained 

that they were frustrated in their work by delayed 

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 year. Once launched, they complained 

that too much .of their time was taken up by excessive, 

duplicative paperwork, wiLit reports required by five 
agencies in five different format.s. 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.
 

3.2 Selection process
 

Ideally, competitive research grants are administerd 1),
 
a committee of experts who have rio interest in the awards
 
k.eing granted. When the committee considers a proposal in
 
which a member may have an interest, that member is excused
 
from the meeting. The decision is made by vote. Becaute
 
the ATT Executive Committee is comprised of representatives
 
of the %very agencies which are appllyjng for loans and 
grants, there is bound to be bias - or at lesat a suspicion 
of bias - in the selection process. 

Time-consuming process. The Project Paper outlined arn
 
efficient system whereby the Secretariat. and the long-term
 
consultant are available t.o 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 Conmmi tt.ee meets every two months 
to approve/disapl-rove tlie proposed activities. In practice, 
another sub-commnittee and a working group have been added to 

t.be clain, thme system has been changpd to require two cycles 
- one for "approvii I in principle"' arid a second for approval 
Of funding - and tihe p'rocess has taken ip to six months. 

I 
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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 c-iteria 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: (M) the magnitude of the problem or 

opportunity, eg, the cost of annual losses to disease or the 

value and growth rate of export of tile product with which 

the project deals; (2) potential return to the country on 

sub-project investment; (3) potentail number of farmers and 

firms to be affected. 

As a restult 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 Secretariat, and the bias in the system. 

They cited Japanese and foundation sources as much less 

troub] esome. 

3.3 Sub-project Design 

Several weaknesses in stub-project design were found to
 
reduce sub-project effectiveness. The proposals ranged from
 

three to 30 pages and varied greatly in the amount of detail
 

presented to support the project rationale, implementationr
 

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 sketclhy. All sub-pro.ject plans should 

include the following major components: laboratory and/or 
field-test ing , extension, and fol low-up with end-users. The 

exception would be sub-projects with long-range goals, such 
as disease control and prevention. Even these should 
indicate how the resilts can and will eventually reach the 
end-users, eveii if the follow-up activities are not 

speci fically incl uded in the sub-project. 

Second, in the opiiiion of the evaluators, there was 
sometimes insufficient justification, especially economic
 
badlground, for projects representing investments of many
 
millions of baht." Perhaps the most serious drawback has
 

been 't.hat most sul,-pro.jects were )lanned with little 
consultation will, the prospective end-users. The papaya 

vi rus project si I'frrv,J from a mistaken assumption 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 start.
 

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 inaccurate, 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 tile 
need for more bio-chemists to run these labs. 

Furthermore, ATT like many foreign aid projects creatb
 
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 gap widens between public and private 
sector wages. This is a Government-wide problem and 
requires a change in regulations governing the terms of 
temporary employmenL. The Government shold seriously 
consider providing' greater incentives to temporary
 
employees, for example, annual salary increases. 
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1.5 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-pro.ject 
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
 
breeds while
traditional methods *to produce resistant 


researchers at Kasetsart University are using genetic
 

engineering 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 questions about
 
To really
lack of coordination and possible duplication. 


evaluate these questions would require a detailed audit of
 
of all
sub-project accounts and a thorough inventory 


activities with similar objectives, both of which were
 

beyond the scope of this evaluation. In general, the
 
feel that the lack of coordination
evaluation teani did not 


between ATT stub-projects and related agencies/programs with
 

common objectives was a serious constraint, but it is
 

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, which
 

should include a careful inventory of related activities an
 

plan for useful inter-relationships. 
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4.1.2 Project Operations
 

Solicitation of Proiosals
 

Previously there were no regular annotuncements to 
solicit proposals, which could be submitted aL any time 
during the year. Starting this year, the Executive 
Committee will solicit proposals for project funding twice a 
year, January anld .lune. The selection criteria, format, 
operating procedures andl 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 not been widely distributed. Many 
researchers do not know about the application time, and some 
are not aware of tie 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 shoul.,d have a high expectation of success and 
promise to make a lasting contribtution to agricultural 
growth and developmeit." This lack of clear criteria has 
made some prospective ATT researchers reluctant to develop 
proposals and in oilher cases, led to protracted series of 
questions anid answers be.ween drafters and staff of the 
Secretariat. Furtherinore, Lhere 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 considerble detail. The approximate duration 
of each step is also specified. The procedures are ast 

follows: 

Step 1 The Secrelariat 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 session of the 
Executive Committee for approval in principle.
 

Step 4 The Technical Stub-Committee screens each 
proposal to deLermint! whether it meets the selection 
criteria outlined in the project paper. 

Step 5. Proposals which are technically feasible will 
be screened by Hoie 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 Secretariat notifies implementing agencies 
of the action of Lhe Execut ive Committee. 

Step 8 An implmerLat ion 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. HoF 
subsequently requests USAID to approve loan funds, while 
DTEC requests USATD 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 Laken as much as six months. Meetings of the 
Executive Committee and sub-committees have been infrequent 
and not regularly scheduled. 

The weakest point of the approval procedures lies in 
the inadequate quality control of the proposals approved.
 
Thus far, technical appraisal has not been rigorously or 
systematically undertaken. The Technical Sub-Committee 
recently compiled a list of local consultants to be employed 
in appraisal of proposals, amid is expected to begin using 
these consultants. Up to now, there have been no guidelines 
to assist Lhe Sub-Commil.Lee in sub-project appraisal. A 
potentially useful draft of a forum for evaluation of 
proposals has recently been prepared by USAID, but has not 
yet been considered by the Sub-Committee. 

Monitoring of Sub-projects' Operations 

The implementing agencies are required to submit 
progress reports in a standard format through the 
Secretariat to the Executive Committee twice a year in April 
and October. The Secretariat screens these reports and 
presents an executive sm,niary to'the Project Director for 
acknowledgement. The Execut i ve 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,tLhe Secretariat on schedule. 

9 

(2) The iii format ion presented in the progress 
reports of some stib-projects was rather vague and brief. 

(3) Al thouigh time Secretariat had made field 
'observaLion to SoWe research sites, this activity was not 
carried out regular']y and systematically enough to assist 
researchers appropri' Lely. 
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(4 ) Persistent implementation problems of sub
.projects, such as the delay in procurement of eqtlipment and 
experts, have not been effectively dealt with by 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
 

Althouigh 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 activities 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 tLe procurement of off-shore equipment,
 
contracting foreign experts, and arrangement of short-term
 
training and observation tours abroad. These are three main
 
causes of this prol,]em. 

(1) The ATT project is supported by three sources 
of funds, loan, gr-ant, and RTG counterpart. Each sotrce 
has its own set of procedures and conditions which impose a 
heavy administrative burden on project directors. DTEC also 
provides counterpart funds governed by yet another set of 
regulations. To nnrage research activities, each sub-project 
direct.or has to Slnd Loo much time and effort trying to 
synchronize reyjuired inputs from these several sources. 

(2) Tn perLforming those administrative tasks, 
researchers of all participating departments, except those 
of the Department of Fisheries, have received inadequate 
support and facilitation from their respective departments. 
Researchers in the Department of Fisheries have b.en 
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 st.aff of the Secretariat has not been 
equipped with proper understanding, attitudes and skills in 
coordinating research activities. They have tended to 
perceive their role as to controlling rather than 
facilitating the implementation of sub-projects. 

4.1.4 Institutional Support
 

Like other development activities, the ATT Project, as
 
an action research project of MOAC, needs strong support
 
from, the senior officials of HOAC and participating
 
departments in order'to have an inpact upon agricultural
 

,.development. This requires that the Permanent Secretary
 
make it knowii as a high priority of the Hinistry-. Sub
project researlhers and the Secretariat need sufficient 
motivation, assistance, and e.ven reward 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
 
initiated by the Ministry. This attitude is reflected in
 
the fact that some Director-Generals have never personally
 
attended the meetings of the Exeutive Committee, choosing
 
to send lower ranking representatives instead. They have
 
assigned Departmental Represe'itatives 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 sub-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 Comrpittee should consider
 
identifying priority research issues which have a high
 
rimpact 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 private
 
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.
 

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
 
transipittal to USAID for approval.
 

7. The Technical Sub-Committee should formulate a set
 
,of 	olear procedures concerning the employment of local
 
consultants in the appraisal of proposals. Detailed
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Under the new
technical and administrative assistance. 


the ATT project management unit of HOAC will
 
arrangement, 


the USDA/PASA directly in acquisition of technical
contact 

assistance for sub-projects.
 

4.2.6 Alternative Models 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
 

(1) the lack of strong administrative support
observed were 

from the Ministry and Departments of HOAC and (2) the
 

sources of
complex procedures resulting from the several 


funds and numerous agencies which are therefore involved in
 

all approvals.
 

too far along to consider major
The present project is 

If, however, USAID or


changes in administrative structure. 


any other agency wishes to sponsor similar technical
 
an alternative
research in the future it should find 


on the
reduce bureaucratic constraints
mechanism in order to 


selection and implementation of quality research projects.
 

individuals
The evaluators interviewed several senior 


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
 

choosing members of selection
minimized by the committee
 

from agencies which have no interest in the grants. Thus a
 

committee considering research on agricultual technology for
 

could be drawn from such agencies as the
economic impact 

Ministry of Commerce, the Bank of Thailand, TDRI, and NESDB.
 

Second, the Secretariat should have a high level "of
 

efficiency, and its staff must be neutral and well paid.
 

Lump sum payments should be made directly to the Principal
 

Investigator, and the Secretariat can audit the expenses. A
 
to
system of professional peer review should be established 


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 better
 

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 governments 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 helped much
not in increasing participation.

The committee itself does not 
 function so much as a

deliberative body as a cunsultative 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 meetings were held. Proposals did not reach them
in time to study the proposals before the meeting. They
were 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
participating in the ATT committee. First, they felt some

of the subject matter might be of interest or use to them.
On the other hand, big companies have their own
 
international 

and 

sources of highly relevant technical expertise
are unlikely to use ATT-type resotirces to meet their
 
pres, ing research needs. They acknowledge, however, that in
 
terms of technical resources available locally, 
 the
 
Government and universities are still the main source.
 

Second, they.must deal regularly with Government as aregilator of their businesses and the economy and sometime 
as a 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
 

meaningful
conditions described above, it did not provide a 


role for them.
 

The following table reflects the involvement of the
 

private sector in,several stages of sub-project activity.
 

INVOLVEHENT OF PRIVATE SECTOR IN 16 ATT SUB-PROJECTS
 

es No Premature 
in sub-project planning 
in implementation 
in providing resources* 
in using research results 

3 
7 
6 
8 

13 
9 
10 
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 is 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 list of privat,! agri-business firms by field.
 
Such information is probably readily available from the OI.
 
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
 
business community, has a sub-committee on agricultural
 
industry, and sends regular circulers to their members. The
 
Federation would be a suit .ole channel through which to
 
organize such a meeting and sub-committee.
 

Involvement in' Project Implementation. Of 16 sub-

Projects, at least seven showed evidence of direct
 
Partidipation of private companies. Traders donated
 
Processing equipment to the Srinakalrin seaweed laboratory.
 
Fruit exporters worked with the fruit/vegetable project in
 
'arranging test shipments of produce overseas. Company
 

managers meet regitlarly with the officials of the Lam Nam
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(on irrigation area to coordinate activities for the
 
upcoming production season. As concluded above (section
 
2;3) with regard to common elements of successful 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 is relevant .and
 
practical, the private sector will seek it out. The problem
 
is rather how to identify and carry out projects which are
 
relevant 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 report contains recoimendations in some
 
administration
detail, particularly'on ways to improve the 


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
 

cou'd improve the projects and eliminate some
sub-projects 

of the problems encountered. ATT should prepare a small
 

handbook with a. detailed format and sample proposal
 
in all
enclosed. Several elements should be required 


proposals. First, there should be evidence that the
 
done at least
proposers had consulted the private sector or 


a brief survey of end-user farmers.
 

Second, there should be a more serious economic
 

analysis demonstrating 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 like 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, i~n
 

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 firms contribute resources to the 

.activity, and it obviates the need for formal economic
 
analysis.
 

As much as possible, the private sector should be
 
involved in ATT from the start. At the overall project 
level, this means at the stib-projecft identification stage. 
At the sub-project level, it means at the design stage. One 
way .of doing this is to establish a sub-committee to 

identify 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. Stich a group could be organizedl with the 
assistance of the Federation of Thai Industries, which has
 
its own sub-committee on agri-industr.y.
 

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 specific mensure 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 research
 
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 founldntion, 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
 

ATT has funded resae-aT 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 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 "polic:'

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 Lechnological solutions were noL
 
foreseeable.
 

The project's long-term advisor estimates that with the
 
ifunds' remaining after the recent amendment, there may be
 
sufficient funds to extend promising existing projects and
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finance perhaps five or six additional ones. Given the high
 
administrative costs or ATT, it is recommended that ATT
 
fbcus 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 billion baht industries like shrimp, the
 
private sector '-;s the access and resources to transfer
 
technology without .Government 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.
 

err 

46-3
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SUB-PROJECT EVALUATION
 

Low-Hoisture Packaging to Prevent Deterioration of'Seed (002)
 

i. Summary description
 

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

The project uas 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.JecL 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 
 used 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 moisture 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 both the 
 DOAE and private
 
sectors currently the air
produce soybean seed with hot 

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
 
I 

Major problem and constraints of the project are
 
Summariled in 3 categories; budgeting, operation and

reimbursement of expenses. Firstly, t'he proposed budget for
 
equipment was unrealistic; the project's original estimate.
 
of the cost of equipment was 55% of the actual final .cost.
 
Secondly, as the conseq,,ence 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 Recommendatibns 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
 
successful, 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 dryer 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) drying bin with 10-ton capacity, 2) the
 
dehumidifyer, 3) the bell 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 grdnted 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 
short and had no significant effect on seed quality. 
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Appendix to Sub-Project Evaluation : 002 

Sub-Project Data Sheet
 

1. Full name of sub-project
 

Low-moisture Packaging to Prevent Deterioration of Seed
 

2. Implementing agency/agencies
 

Seed Division, DOAE
 

3. Name of Principal Investigator
 

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

4. Name of Project Director
 

Hr.Petcharat Wallapee, Seed Division Director
 

5. Scheduled start : Oct. 1981 Actual Start : 1984 

Scheduled finish : Sep. 1986 Actual finish : Dec. 1987 

6. ATT Budget : $136,918 Actual expenditure : $137,368
 

7. RTG budget : $10,000 Actual expenditure : $1,731
 

8. Other sources of resources 

Source Item Value
 

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

10. Related Activities 

Agengc ALictivitv Coordination with sub-p ?
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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 ccrn export to the
 
international market. This problem still exists.
 

Therefore, the Department of Plant Pathology, DOA, proposed
 

a sub-project entiLled Control 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-project 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 concltisions
 

2.1 Research results 

The crib dryer was not successful in Thailand due to 
the high moisture in the air, particularly during th*e 
harvest of the rainy season crop which is most susceptible 
to aflotoxin contamination. The field-drying technique, 
including toppill, 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 use in its silos, and a contamination test 
developed by the sub-project has also been useful and 
economic. The Division was recognized as the official unit 
for certifying corn grain for export.
 

2.2 Impact or potential impac't on end-users 

The Division of Plant Pathology was one of several
 
agencies actively involved in solving the aflatoxin problem.
 
The major results were probably 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 aflatoxin recently is that the crop has
 
been in increasing demand in, the world, and in a seller's
 
market the buyers tpiickly lower their standards on
 
contamination. As markets change, however, the knowledge
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once again
gained by Government, traders, and farmers will 


be necessary and useful.
 

2.3 Major problems and constraiits
 

Problems of implementaton occured when events dictated
 

that there should be a change in the project plan. The
 

in getting approval from the ATT
difficulties encountered 

central administration caused conflict 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
 
to the Thai
problem. Those organizations made contributions 


the problem and develop solutions. These
effort to assess 

ATT assistance,
joint contributions greatly leveraged the 


strengthened
and cooperation among these agencies should be 


in the future.
 

3. Brief background of the sub-project 

Aflatoxin contamination is usually found on grain
 

early rain season (firstharvested from corn plant.ed in the 

crop corn). Grains from t.his 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 
to detect aflatoxindevelopment of chemical analysis 


contamination has been very helpful. Samples of corn grain
 

from 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
 

1. 	Full name of sub-project
 

Control of Aflatoxin in Agriculture Products
 

2. 	Implementing agency/agencies
 

Plant Pathology Division, DOA
 

3. 	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. 	Extensioti from to ATT budget
 

10. Related Activities
 

Agenc 	 Activitv Coordination with sub-p ?
 

Kasetsart Field practices none
 

University and chemical control
 

7
 



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 attain 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, papaya, 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, andpapaya, "egg" 

bananas. The above are on]y 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 life 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
 

9 f maintaining her staff of temporary employees, who were 
mostly recent graduates Jooking for permanent positions 
elsewhere.
 

8.
 



.2.4 Recommendations
 

The evaluation Leam 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 techniqul 
extended toe 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 repoired depending on the 
variety. 

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

, The recent shipment of egg banana involved packing ih 
whole hand, half hand, and individual pieces. Packed in 
cardboard boxes, the bananas were transported from the farm 
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in a truck cooled to 15 degrees C. After transport of 1,500
 
kin, 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-Proiect 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. 	Hr.me of Project Director 

Ilrs. Dora 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
 

ValueSource 	 Item 

to 	 ATT budget
9. 	Extension from 


10. 	Related Activities
 

Agency Activity Coordination with sub-p
 

TISTR Post-harvest technology none
 

technology
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Sub-Project Evaluation
 
I 

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 unprocessed frozen products, processing only
 
10% of these frozen products would increase foreign exchange
 
earnings by at least 25%.
 

The sub-project 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 higher value surimi based
 
products such as imiLatiot crab meat.
 

The Quality Analysis and Research Section in Fishery 
Technology Develop,nent (FTDD), Department of Fisheries IDOF) 
was the responsible agency under the management of Khun 
Pongpen Rattakul. 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 stub-project was three years (1985
1987) after which the strimi part was extended for two more
 
years During the extension a 1.7 million baht pilot plant
 
was set up to demonstrate the available processing
 
technology. The equipment provided was also useful for
 
fishery produict qutility control.
 

2. Findings and Conclusions 

2.1 Research resuilt.
 

It was foiind 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 enil-aisers. 

Seven trainitig courses and workshops were completed in 
the first phase for more than 950 participants from the 
Private and pubLic sectors. Processitig technology has 
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been made available on request. The number of surimi 
p.rocessors 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 prodticing'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 Manuifacturing Practice (GHP)"
 
from post- harvest to processing of frozen shrimp. This
 
GMP has been recommended to processors to improve their
 
product quality 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 throuigh a joint venture on surimi processing also 
worked closely with FTDD on surimi production techniques. 
FTDD cooperation wi th this and other firms was 
useful for obtaining information from the commercial 
sector to complemetiL laboratpry work. 

2.5 Major problems and coisstraints.
 

Like many siih-projects, 006 also had problems with
 
delayed disbursement of fuinds, which delayed purchasing and
 
setting up the processing machiiery. Difficult), in
 
importing process machinery wais also a problem for this sub
project.
 

2.6 Recommendations. 

Inspection and follow-tip to give advice on and improve 
the efficiency of technology transfer is recommended. In 
addition, a technical information unit to compile and 
disseminate available technology among end-users should be 
established. ATT support should be continued to extend 
the knowledge and success of this stub-project, including the 
upgrading of e.xisting technology. Although the sub
project has been successful, the transfer of technology to 
users is not yet complete. 
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3. Brief background of the sub-project
 

The sub-project was inititated to reduce the problem of
 

fishery exports due to low export quality, and
rejection of 
at the same time to attempt to increase the value added of 
fishery exports from low priced fish by processing into 

surimi and surimi based 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 hotsehold 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 weeks.
 
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 appl-' 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 tie second year processing 
research was conducted along with market tests for surimi 
products. Extension of the final results was scheduled in 
the 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 equipment 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. 
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Appendix to Sub-Project Evaluation : 006/1
 

Sub-ProJect Data Sheet 

1. 	Full name of sub-project
 

Using Technology to Improve Fish Quality and Development
 

of Fishery Products for Export (Phase I)
 

2. 	Implementing 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 

1 

9. 	Extension from to ATT budget
 

10. Related Activities
 

Agency 	 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 Samit 
Prakarn, in order to diagnose the diseases and establish 
their treatment. The responsible agency was the 
National Inland Fisheries Institute (NIFI). Fishery 
biologists from NIFI detected 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. Ii Samut Prakarn 235 fish farmers
 
annually 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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During 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 prodtiction in the Central Plain. 

2.3 Relative contribution 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-project 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 qualified 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 Cent.er, with sufficient
 
background in fish diseases.
 

About 130& of tihe 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 ouitside. With their understanding
 
of local conditions, technology could have be transferred
 
with less difficulty than having a foreign expert work
 
without equipment (due to'delayed imbursement) for a limited
 
period of four weeks.
 

17
 



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 the 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 pro.ject the problem has 
returned. Cooperation with DOF personnel planning should be 
sought in order to let the project sutstain 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
 
culture. 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 
the culture areas, one of which sucessfully

began operations to render services to farmers.
 

Besides the stated goal, an additional outcome of this
 
sub-project is the 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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Appendix to Sub-Project Evaluation : 007
 

Sub-Project Data Sheet
 

1. Full name of sub-project
 

Improved Fish Disease Control for Project Aquatic Organisms
 

2. Implementing agency/agencies
 

DOF 

3. Name of Principal Investigator
 

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

4. Name of Project Director
 

Mr.Wanich Vareekul, Director-General of DOF
 

5. Scheduled start Oct. 1984 Actual Start : Jan.1985 

Scheduled finish Sept. 1987 Actual finish : Sept.1987 

6. ATT Budget $118,170 	 Actual expenditure : $118,115
 

7. RTG budget $d0,000 	 Actual expenditure : $26,606
 

8. Other sources of resources
 

Source Item Value
 

9. 	 Extension From To Att budget
 

10. 	Related Activities
 

ALgengy Activity Coordination with sub-) ?
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SUB-PROJECT EVALUATION
 

Hatchery 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 ii) 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 production capability
 
to farmers, and iv) to produce an adequate 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 Station in Prajuab Khiri Khan 
was responsible for the hatchery research. The 
Brackishwate," Fisheries Station in Surat Thani was 
responsible for development of the natural seedbeds. The 
selected sites for development of seedbeds are in Surat 
Thani, Chumporim, Phaikgnga, and Nakhon Si Thammarat. The 
sub-project was directed by the Director of the 
Prackishwater Fisheries Division. 

The sub-project 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 Resti]t
 

Research on cockle hatcheries at Prajuab 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 bi'alve 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 Impact on end-users. 

failure achieve subcess in
Due to to cockle hatchery

the equipment purchased urder this sub-project was used for
 
oyster and other economic bivalves. 

The natural seed bed at Surat Tharni was able to begin
harvesting marketable sized cockle anid 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 ctiltutre. 
 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 mip the equipment and providing general

background on hatchery Lechniques. 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 the
outside country,

though the team members observed cockle culLure in Malaysia.

Cockle culture technology has not 
 been well defined and

it has not been possible to transfer it to 
 Thai
farmers. If technology defined and are
is farmers provided
with enough seed, take proper rare of the beds and 
 do not 
have problems of poaching and predators, cockle culture 
in appropriate sites is a potentially profitable

investment. Hany 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
;rojec t.
 

2.5 
 Major problems and constraints.
 

Delayed disbursement delayed the 
 buying and
 
transplantiig of cockle seed into 
 the natural seedbed.
An extension of the project at Prajuab Station 
 was

therefore 
 necessary. Delayed disbursement also created
 
problems for the payment of sub-project employees.
 

1 

Close monitoring seemed to be' necessary for hig
Yielding cockle ctiltuire but the bidget was inadequate
akji.=w fo r this acLivi Ly. This affected the ability 

to 
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 suib-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, 4evelopment 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 SA]I)-STDB or GTZ. 

3. Brief backgrotind of the sub-pro.ject 

Cockle is 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 cockle 
culture, in spite of Ihe availability of suitable locations, 
is the seed which has to be imported from Malaysia. With 
the banning of seed export by Halaysianthe local production 
situation has declined further. This sub-project was 
designed to reduice suich problems. iowever 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 ArT sub-project the Prajuab Station had 
been supported by Jnternational Center for Living Aquatic
 
Resources Managenett (ICLARM) scientists working on
 
developing the background ror bivalve culture, financed by
 

German Technical Cooperation(GTZ). The ATT sub-project
 
allowed the Station to go beyond laboratory experiments.
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Appendix to Sub-Project Evaluation : 008
 

Sub-Project Data Sheet
 

1. 	Full name of sub-project
 

Hatchery Research and Culture of Cockle
 

2. 	Implementing agency/agencies
 

DOF
 

3. 	Name of Principal Investigator
 

Mr. Yuth Hunsopa, Director of Research and Development, Sea-
side Fisheries Station, Phuket
 

4. 	Name of Project Director
 

Same 	hs Principal Tnvstigator
 

5. 	Scheduled start Oct. 1984 Actual Start : 198.1
 

Scheduled finish Sept. 1987 Actual finish : 1987
 

6. 	ATT Budget : $193,509 Actual expenditure : $169,882 

7. 	RTG budget : $28,520 Actual expenditure : $6,619
 

8. 	Other sources of resources
 

Source Item Value
 

9. 	Extension from to ATT budget
 

10. Related Activities
 

Agency Activity 	 Coordination with sub-1p ? 
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SUB-PROJECT EVALUATION
 

Seaweed Production and Processing (009)
 

I. 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), working 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 Nakharinlvirot Universit 
(SU). A private conisu lting company, HAIII 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 or which $214,031 was expended.
 

2. Findings and Conclusions
 

2.1 Research Resu]t
 

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

2.2 Impact on end-,isers. 

At present research or, seaweed culture is still going
 
on at the provincial Fisheries Station in Chanthaburi and 
NICA in Songkhla, with minimal support from RTG. II4J 
Research Center in Clonbri, and SI! W-esearch unit in Trat 

are also carrying out research on seaweed. Information from 
this research b useful further ofwi he for development 
seaweed cu1Lure in Thailand. 
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SU gave training on, household agar processing and was 
able to set up a pilot agar extraction unit. Forty trainees 
from the public arid private sectors attended these courses. 
Due to these successesSU was able to get more funding from 
FAO, USAID STDO, and the Center of Genetic Engineering in 
Bangkok for further research in this field. 

2.3 Relative contribution to AT'f 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 lack of background on biology and physiology of
 
seaweed in Thailand.
 

2.4 Role of the private sector.
 

HAII acted as consulting company. There has also been
 
a private compan)y; Pure Agar, which continuously followed up
 
on results from seaweed processing and cooperated in the 
development of seaweed farming in the South. Pure Agar is 
potential end-user for agar processing. So far there has 
been no actuial investment from the private sector in agar 
processing. However, SU has established a 1.8 miUp-a-bait 
pilot plant, paidi for by the university and a contribution 
from a private firm. 

2.5 Major problems and constraints.
 

Lack of coordination on sgaweed culture, as there were 
several units 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 resulLts would have been 
beneficial. 

2.G Recommeidations. 

The work under DOF wot] d have beetn better if there had 
heen priority for seaweed in DOF planning . This would have 
provided more incentive for team members. 

Role assignment shou]d be more specific and continous 
to facilitate work. 

Better coordination is needed not only between BWFD and 
the provincial Fisheries Statuations but also between team 
members and the uonsultagits. Output from the constltants 
should'have been made available to the field team members to 
enable them to better understand Ithe results of their 
experimental wou'. 

Prior to aty fN rther ATT stib-project in this field, 
there should be some nttemlpts to " acquire background on 
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biology and physiology of seaweed. Resources might be made
 
available through suipport from a source like USAID-STDB in 
order to gain adequate knowledge before starting work on 
teclnology 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 may 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 from seaweed in Thailand.
 

The sub-project started out by giving seaweed
 
orientation for project teams conducting surveys on
 
potential culture areas, building up experimental farmsin
 
the east, mainly in Chanthaburi and in the South in
 
Songkhla. At Lhe same time the research and training on
 
processing was begun by SU. About ten culture methods were 
tried under 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 const'ruct a suitable experimental
 
farm. To support processing SU also tried pilot farms in
 
Songlchla and Patt.arii 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 tip among their mackeral raising nets.
 
They claimed to hairvest about 150-2001 lkg per year for sale
 
at 20 baht per lkg. more farmers are expected to join the
 
project.
 

At Of, , background information and basic science on 
seaweed processitig were acquired. There were several 
related projects working on biology and physiology of 
seaweed at BRU supported by USAID-STDI, FAQ, and the Center 
of Genetic Engineering in Bangkok. These projects support 
each other as they can provide related information on 
seaweed which has beei extended under sub-project 034 - A 
Technology Transfer and Development Center for 
Phucodolloids, a ftrther step in seaweed processing
 

technology.
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Appendix to Sub-Pro.ject Evaluation : 009 

Sub-Project Data-Sheet 

1. 	Full name of sub-project
 

Seaweed Production and Processing
 

2. 	Implementing agency/agencies
 

DOF 

3. 	Name of Principal Investigator
 

Mr. Bunsong Sirikul, Chief of Provincial Fisheries Station,
 
Chantaburi
 
Hr. Siri Tukwinas, Chief of Provincial Fisheries Stations,
 
Satun
 

4. 	Name of Project Director
 

Dr.Plodprasop Suratsawade, Deputy Director-General of DOF
 

5. 	Scheduled start Oct. 
1985 Actual Start 1986
 

Scheduled finish 
 Sept. 1987 Actual finish Aug.1987
 

6. 	ATT Budget : $236,882 Actual expenditure $198,144
 

7. 	RTG budget : $38,500 Actual expenditure $15,887
 

8. 	Other sources of resources
 

Source 
 Item 	 Value 

9. 	 Extension from to ATT 	budget
 

10. Related Activities
 

A-nay A _viyt_ 	 Coordination with sub-p ? 
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SUB-PROJECT EVALUATION
 

An Integrated Agro-Production 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 techniques necessary for the
 

extension of production and marketing of industrial crops in
 

a complete-cycle system that leaded by private firms. It
 

also aimed aL creating appropriate linkage and cooperation
 

among investors, farmers aid government agencies as well 
 as
 
a
structuring production and marketing of certain crops in 


complete-cycle system that entwined the farmer-investor
 

relationship.
 

The sub-project was carried out at Lam Nam Oon
 

Irrigation Project, Sahol 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 arid 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 the market. Favorable 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 Relntive contribution to goa4 of ATT
 

Contributing both to increased exports and the increase
 
of farm income, tLle stb-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 implemeiLat ion of the sub-project will give 
farmers the shillI nitd confidence to deal with private firms. 

2.4 Role of private sector
 

THe private sector participated in determining which
 
cr6ps to produice to meet market demahd and transferred the
 

technology to grow these crops. The firms purchased the
 
Produc'e, generally at prices agreed upon beforehand. These
 

arrangements were coordi,,ated by the LNO staff and the ATT
 

Consultant so as to gaii maximum benefit to both parties.
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The close cooperation amorig the three parties convinced the 
private sectors to confidently itivest in agro-industrial
 
crop produiction to achieve the target goal.
 

2.5 Major problems arid constraints 

The sub-project has riot 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 Recoinmendations for future 

To better achieve ATT goals, extension of the stib
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 in 
other irrigation projects iising I.NO as a model. 

Confusion, among the sub-project staffs can be avoided 
if clearer criteria are set and the criteria indicate which 
department, uander HOAC, is responsible for proposing the 
project and acts as coordinator. 

3. Brief backgrouind of the sib-project
 

Previouis experieiced in produicing agro.-industrial crops
 
during 1983-1985 aL the I.tO irrigation project revealed that
 
information on types of crop demanded marketly is
 
inaccessible by farmers. Additionally, cooperation between
 
private sectors and farmers is lack. Horeover, local
 
government officials lack of experience in commercial crop
 
production sinultaneously with none of the agencies acts as
 
coordinator. Tlus, R.D proposed an Integrated Agro-

Production and Marketing at Lam Nam Oon.
 

From 1985 to 1988, in the dry season, an increase in
 
cultivated areas (216 to 1410 rai), nutmber 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 investment by the 
private sector. RTG officials gained e:xperience in promotion 
of production of high-value export and specialty crops. 
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Appendi.x to Stib-ProjecL Evaluation : 010 

8tdj-Pr21gect Data Sle 

1. 	 Full name of* sul,-p'o.ject
 

An Integrated A;gro-Prodiiction and Marketing Program
 

2. 	 Implementing agency/agencies 

RID
 

3. 	Name of Principal Investigator
 

Mr. Lek Jilidasanuaaji, Deputty Director-General, RID 

4. Name of Project DirecLor
 

Hr. Vichai Stigtanliaiboon, Civil Engineer 7
 

5. 	Scheduled sLart Oct. 1985 Actual Start : Nov. 1986 

Scheduled finish Sept. 1988 Actual finish : Apr.1988 

6. 	ATT Bidget SIO,689 Actual expenditure $9.1,166
 

7. 	 RTG budget A-ctual expenditure 

8. Other" sources ur resoutirces 

Sou cee I t em, VaI lie 

9. 	 Extenasion f*rogi to ATT budget 

10. Related Activities 

Agteg!_cA .t i v Litli 	 aL i.o__ wi.lh stb-p " 
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SUB-PROJECT EVALUATION
 

and BuffaloDetermine the Immune Status of Cattle 
to Hlaemorrhagic Septicemia 1011)
 

1. Summary description
 

The sub-project goal was to conduct a sample survey of 

cattle and buffalo to determine the present immunity to IS 

in order to evaluate the effectiveness of the DOLD
 

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 budget and procurement
 

delays was delayed for one year. The project was carried
 

out by the Veterinary Research Division of DOLD at the
 

National Institute or Animal Health and Production.
 

2. Findings and conclusions 

2.1 Impact on end-users
 

Results from this research were clear and simple, 

revealing that immutnity was lower than assumed by the 

Department. Results were publicized at meeting ofa 


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 results. 

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.
 

by
Procurement of tools and equipment was also delayed 

the long delay 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 his own funds to pay for
 
the trip. These problems so frustrated the project leader
 

that he will no longer request ATT support bit will recuest 
trom 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 (11S) is one of the. major
 
livestock diseases in Thailand, regularly cauins ig 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 encotirage the disease. The annual cost of
 
animal mortality due to IS 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 catt.le 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
 
w,re 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 70% and above
 

normally assumed by the DOLD in planning its annual disease
 
prevention program. 0
 

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
 
weie learned from the short-term expert from the US and a
 
study tour by the research team to the US.
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Appendix to Sub-ProJect Evaluation : 011 

Sub-Project Data Sheet 

1. 	Full name of sub-project
 

Determine the Immune Status of Cattle & Buffalo to
 
Haemorrhagic Septicemia
 

2. 	Implementing agency/agencies
 

DOLD
 

3. Name of Principal Investigator
 

Dr.Prapad Neramitmansuk, Senior Livestock Technician
 

4. Name of Project Director
 

Same as Principal Investigator
 

5. 	Scheduled start 
: Oct. 1985 Actual Start :ar.1985 

Scheduled finish : Sept. 1987 Actual finish Sept.1988
 

6. 	ATT Budget : $6,136 Actual expenditure $5,312 

7. 	RTG budget : $23,542 Actual expenditure $14,514
 

8. Other sources of resources
 

Source Item 
 Value
 

9. 	Extension from Oct. 1987 to Sept. 1988 ATT budget : 89,000 81
 

10. 	Related Activities 

" n Activity Coordination with sub-p ? 

33
 



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 (11S) 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 reduclion in animal loss due to improved 

coverage. USAID's technical evaluator estimates that the 

new oil adjuvant FHD vaccine will eventually reduce animal 
losses by several hundred million baht per year. However, 
all these projected benefits will be seduced 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 to 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
 

STPB 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 

100% of its target for vaccination, means should be
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considered whereby the private sector or farmer ,themselves 
could do some of the vaccinating. 
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Appendix to Sub-Pro.ject Evaluation : 012
 

Sub-Project Data.Sheet 

1. Full name of sub-project
 

Introduction and Testing Effectiveness in Thailand of New HS
 
Vaccine in an Oil Ad.juvant Against Existing Aluminum Hydroxide
 

Gel Vaccine
 

2. Implementing agency/agencies
 

DOLD 

3. Name of Principal Investigator
 

Dr.Wuthiporn Roongvejwuthinvithya, Veterinarian 7
 

4. 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 budgeL : $6,000 	 Actual expenditure : $6,912
 

8. Other sources of resources
 

Source Item Value
 

9. Extension from to ATT budget
 

10. 	Related Activities
 

Agency Activitxy Coordination with s ?
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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
 

liver fluke parasite,
distribution of the cattle and buffalo 

This
 

including its intermediate host (Lympnaea snail). 


the larval stage of the parasite
includes the examination of 

the cattle and buffalo fecal


in the snail and their egg in 

in devising


This information could be used

samples. 


finally reducing liver
control measures for the parasite and 


the cattle and buffalo population.
fluke damage to 


carried ont by the Veterinary Research
The project was 


Division, DOLD with 2 year duration from 1986 to 1987.
 

to the delay in equipment purchasing the
However, due 

1988.
project was extended for another year to 


2. Findings and conclusions
 

2.1 Research results
 

succeeded in identifying important
The sub-project 

liver
ecological characteristics and the distribution of the 


In addition, the researchers found that raising
fluke. 

where cattle and buffalo are raised
ducks on farms can
 

reduce the snail population by 26 percent. This research
 
so
finding could have good potential impact on farmers but 


adopt this
far there is no indication of the DOLE to 


their routine extension work.
research finding into 


2.2 Sub-project impact
 

Direct, immediate impact at the farm level was not
 

anticipated in this sub-project. Sub-project results will
 

assist DOLD in planning futher research and suggesting
 

such as raising ducks in proximity to
control measures, 

cattle and buffalo. Since there were no farmers or agri

implementation, it
businessmen involved in the planning or 

not known whether the suggested result is applicableis 
under farm conditions. 

2.3 Problems and Constraints
 

Researchers complained of the excessive amount of
 

do, which should be handled by
Paperwork they had to 


administrators rather than researcheis.
 

2.4. Recommendations
 

the ATT goal, the sub-project shouldTo better serve 
seek the involvemerit 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 life
 
cycle and thus arrive at a successful bio-control system for
 

farmers living in liver fluke prone area, including a farmer
 

trial and ext'.nsion component.
 

3. Brief background of the sub-project
 

Liver fluke is the most prevalent parasite and one o[
 

the ',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 program 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, in 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 see which ones commonly are a home to the 'liver
 
fluke eggs and the young snails. The fecal matter samples
 
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 fIuIke 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 equipment was financed by ATT and field
 
reserach expenses were paid out of the RTG budget.
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Appendix to Sub-Project Evaluation : 0)3 

Sub-Project Data Sheet 

1. 	Full name of sub-project
 

Control of Cattle and Buffalo Liver Fluke Through Control of
 
an Intermediate Host (Lympnease)
 

2. 	Implementing agency/agencies
 

DOLD
 

3. 	Name of Principal Investigator
 

Dr. Tasanee Chomphuchan, Veterinarian 7
 

4. 	 Name of Project Director 

Same as the InvesLigator
 

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

Scheduled finish Sep. 1987 Actual finish : Sep.1988 

6. 	 ATT Budget : $8,128 Actual expenditure $7,591 

7. 	RTG budget : $15,350 Actual expenditure : $10,995
 

8. 	Other sources of resources
 

Source 	 ItLem Value 

9. 	Extension from Oct.1987 to Sep, 1988
 

10. 	Related Activities
 

Agency Activity Coordination with sub-P 
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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 budget financed travel expenses. 

2. Findings and conclusions 

2.1 Research result 

The sub-project demonstrated a technique to identify
 

hog cholera in persistently infected swine which could be 
used to develop more effective conLrol measures to be
 

extended to swine farmers by government and private
 

veterinarians.
 

2.2 Impact
 

The contribution of this 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 infectio,;. and this together with other costs
 
associated with Vle disease amounts to 
an economic loss of
 

estimated at 318 million baht per year.
 

2.3 Problems and constraints 

These can be summarized as follows: 1) delayed
 
.disbursement; 2) a requirement for excessive, duplicative 
paperwork; 3) lack of a biochemist amid, therefore, proper
 

standards in the laboratory; 4) lack of end-user
 
involvement.
 

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 an'd contact with outside 
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A bio-chemist might be
agencies on administrative matters. 


found to assist the project through cooperatio with a
 

To acc.elerate dissemination
university graduate program. 

and utilization of the results, seminars should be held up

country for village, DOLD, and Private veterinarians. 

The project should be continued, possibly with ATT
 

realize the potential benefits. Faster and more
 support, to 

be attained by including
comprehensive results could 


specialists, along with DOLD technicians, in a

university 

larger research team.
 

3. Brief background of the sub-project
 

can spread very
Hog cholera is a disease of swine that 

disease


rapidly under the conditions in Thailand. The 

total 
causes an estimated loss of 1.25 percent of the 5.3
 

It is
million swine, amounting to 67,000 head per year. 


generally fatal.
 

Under the present sub-project, 20 pregnant sows were 

The hog cholera virus was introduced to the animals.used. 

series of operations was conducted to


After that, a 

carriers. The
determine if the animals were disease 


fetuses become infected in
research proved that if the
 
then become carriers of
uterus of the sow before birth, they 


after birth wiLh the potential to infect nonthe virus 
in the herd. The sub-project also


immune piglets 

the DOLD has the technology to identify
demonstrated that 


hog cholera in persistently infected swine.
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Appendix to Sub-Project Evaluation : 014 

I
 

S ub-Project Data Sheet 

1. 	 Full name of sub-project 

Persistant Infection of Swine with Hog Cholera
 

2. 	Implementing agency/agencies
 

DOLD 

3. 	Name of Principal Investigator
 

Dr. Kanya Subintarakorn, Veterinarian 7
 

4. 	Name of Project Director
 

Same as Principal Investigator 

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


9 8 8
 
Actual finish : Sept.1


Scheduled finish : Sept. 1987 


Actual expenditure : $14,342
6. 	ATT Budget : $20,977 

Actual expenditure : $18,989

7. 	RTG budget : S11,800 


8. 	 Other sources of resources 

ValueItemSource 

ATT budget
9. 	Extension from to 


10. Related Activities
 

?
Agency 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 research 
on variety, cltral practices and induistrial processing; 2) 
to compile information of Macadamia and distribute it to
 
government agencies and investors; 3) to transfer technology 
generaLed from sub-project research results and from off
shore training anid study tours to interested agencies; and 
4) to construct demonsLrLion of both large and small scale 
plantations. 

The project duration was 3 years (1987-!989) with the 
total budget of US $270,888. The budget was used to provide 
equipment, seedlings, seeds and other materials, a short
tern project consuLanL and off-shore training of the sub
project staff in the USA 

2. Findings and conclutsions 

2.1 Impact or potential impact on end-users 

Results from the three-year period are potentially 
useful to end-users in the long-term. Macadamia is a 
perennial crop which t.akes 3-4 years to fruit. Therefore, 
the first three years was used to int.roduce macadamia for 
testing, study crop growth and find means to propagate the 
plant. These are needed for future establishinent of the 
crop. The results canrnot pin point to what degree the sub
project contribtites to ATT goals. The results from the 
varieties planted under ATT will only begin to be known next 
year, at. which time it may be sti table to make 
recommendations and distribute seedlings. Conseyuent.y, 
transfer of technology to end-users will not begin until the 
end of the present project. 

2.2 Role of private sector
 

The private sector has not been directly involved in
 
the silb-project. The first seminar held by the sub-projict
 
Was to introduce macadamia as a potential new industrial 
drop., Two investors have started plantations in 
i(anchanaburi 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 oi" an established suitable variety affected 
the study on cuJturln practices. Additionally, macadamia 
planted in Thailand abnormally flowered year round. This was 
undesirable because iL pIULS extra stress on the trees and 

makes harvesting and assembly more difficult. 

ProjecL 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 the sub-project
 

Macadamia nut is quite a new crop to world marketa, but
 
it is expensive. Large production areas are located in
 
Hawaii, which produces 850% of world macadamia output.
 
However, US demand for macadamia nut is high and it has been
 
met by importing from Auistralia, 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 t9 Thailand , emphasis 
has been placed on finding suitable varieties from 
introduced germplasm. However Macadamia was first 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 seininale 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 Item Value
 

9. 	Extension from to ATT budget
 

10. 	Related Activities
 

Aiency Activity Coordination with sub-D
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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, CHU, Lampang Agricultural Research and 
Training Center and Iluay Sithon Farm Demonstration Project, 
Kalasin Province. Implementation sites were in the Upper 
Northern and the Northeastern parts of the country. 
Duration of Le sub-project was three years (1987-1989) with 
a budget of US $ 244,930 (loan). The budget financed the
 
hiring of temporary employees, operating expenses, training
 
and demonstration, and equipment.
 

2. Findings and conclusions 

2.1 Impact or potential impact on end-users
 

Under the stub-project auspices, wheat has now 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 
substituLed for rice. The following data show actual and 

8 9 
19 8 8 /t
potential income per rai from the crop in baht.
 
I 

Gross Cost of Net 
Yield Price _ncome production jncome
 

average 160 6 960 500 460
 
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.
 

2.2 Relatiue cont.ribution to goal of ATT 

It is the opinion of the evalution team that farmers 
are .unlikely to continue growin g wheat except with 
aggressive pronmotion and stibsidy. in Fang they continue to 
grow the crop, btit in Lamlpang 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 used 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 half a year ago. In addition, communication
 
between instiLutiors involved and ATT coordinating office is
 
quit.e 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 CIMNYT to 'est and select wheat
 
varieties with high yield and good grain quality.
 

The objectives of the sub-project should be changed,
 
Instead 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 I billion baht
 
and growing very fast due to 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
 
with Boonrod Brewery, Ltd. It has,a capacity of 30,000
 
t.onnes (grain) per year. ATT may gear it interest to this
 
drop.. Boonrod has long attempted to develop local production
 
'o reduce its dependeiice on imported barley.
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Appendix to Sub-Project Evaivation : 016 

Sub-Project Data Sheet 

1. 	Full name of sub-project
 

Wheat Technology Transfer for Local Utilization Project
 

2. 	Implementing agency/agencies
 

DOA, DOAE, CHU, KU, HST, ARTC
 

3. 	Name of Principal Investigator
 

Dr. Wichien Petpisit, Director of Rice Research Institue,
 

Prae 

4. 	Name of Project Director
 

Same as Principal Investigator
 

5. 	Scheduled start Oct. 1986 Actual Start : Oct. 1987
 

Scheduled finish Sept. 1989 Actual finish : On-going
 

6. 	ATT Budget : $244,930 Actual expenditure : 
$123,185 thru FY88 

7. 	RTG budget : Actual expenditure : 

8. 	Other sources or resources
 

Source 	 Item Value 

9. 	Extension from to ATT budget :
 

10. 	Related Activities
 

Agency Activity Coordination with sub
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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 destroyed the majority
 

of papaya trees in the Northeast and Central Regions and
 

spread to other regions.
 

The objectives of the sub-project were as follows:
 

to evaluate the potential of using Cross Protection
first, 

(the use of mild strain to protect plants against damage
 

caused by a severs stain of the same virus, called the
 
in the Northesat;
challenging strain) to control PRV-disease 


second, to deve.Lop 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 Knen was responsible
 

for carrying 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 impr6ving greenhouses, providing 

scientific epiipment, 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 tested 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
 
baht per year.
conseryatively estimated at 300 million 

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 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 is responsible for research and devlopment,
 
especially on agricultural products relevant to the 
Northeast region. In carrying otit the stib-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 Hajor 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 p)roject, 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-agency cooperation among people working
 
on the same problem should be encouraged. For example,
 
Kasetsart University is also conducting Cross Protec.tion
 
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 shouild 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 farfiers'
 
understanding and adoption of transferred technology.
 

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

Given the importance of the crop and the fact that

results are still indefinite, the sub-pro.ject should be 
e~tended for another period of time with financial support 
either from ATT or STDB. 

50
 



Appendix to Sub-Project Evaluation : 917
 

ub-Pro.Qect Data Sheet 

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
 

Mrs. 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 

Ageny Activity Coordination with sub-v 

Kasetsart Cross protection by no formal coordination 
University genetic engineering 

Khbn Kaen 
University 
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SUB-PROJECT EVALUATION (022)
 

Dairy Herd Management Improvement
 

1. Summary description
 

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 year to
 

1989.
 

The project includes studies on dairy cattle breeding
 
{TMZ), nutrition,
to establish the Thai Milking Zebu breed 


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 THZ 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 TNZ 

cows to their herds since the sub-project began. Numerous 

farmers have adopted the nutrition and urea-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 

nut r it ion. 

2.2 Problems and constraints
 

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 manpower
 

would increase the project's impact.
 

It is strongly recommended that the sub-project be
 

contirqued. Researchers at the Institute presently give
 

proiority to improving their comput4r capability for herd
 

improvement with the use of an expert from the US and 

ossible 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 pir 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-stufficient 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 inicltudes the cattle breed, farm
 

management, the feeds and milk processing. Regarding cattle
 

breed, the stub-project has focused on using the THZ (Thai
 
= Holstein Freisian x25% Brahaman) as the
Milking Zebu 75% 


target breed to be established. The number presently raised
 

in Thailand is about 4000 head, scattered mostly in the
 

North arid the Central regions. The present average milk
 

yield of the THZ 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 

(DIII) 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 ip-country training accounted for about 100 farmers 

per year. Therefore during the two year project period, 

about 600 farmers have undergone trainitig. 

In addition, the Institute also assisted the Chieng Hai 
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.
 

Rpgarding dairy products, experiments were conducted on 
the production of several kinds of cheese and the results 
ilicluded in the appopriate training programs. It was 

forecast that within six to eight years, these products may 
become comnmercially feasible as the domestic supply of raw 

milk catches up with demand. 
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Appendix to Sub-Project Evaluation 022
 

Sub-Pro~ject Data Sheet
 

1. 	Full name of sub-project
 

Dairy Ilerd Management Improvement 

2. 	Implementing agency/agencies
 

DOLD 

3. 	Name of Principal Investigator
 

Dr. Tawatchai Indratula, Veterinarian 7
 

4. 	Name of Project Director
 

Mr.Anant Chainwala, Director, Animal Husbandry Division
 

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

Scheduled finish Sept. 1989 Actual finish On-going
 

6. 	ATT Budget : $232,654 Actual expenditure :
 

7. 	RTG budget : $19,100 Actual expenditure : 

8. Other sources of resources
 

Source Item Value
 

9. 	Extension from to ATT budget
 

10. 	Related Activities
 

Agency Activity Coordination with sub- ?
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APPENDIX I
 

SCUI'E Or WUUK 

ACIICULUILAL CIIIIJUI.OC-" IIJSI['I I'IUU).IECT 

I. 'he ATT N-aluatiol 

A. Purpose
 

.The i tain purpose of the evaluativi Is to assess the degree to uhich 

the ATT project atid itidividual sub-projects hw.we attained tite uerall gonl Of 

technology transfer resulting ii increased ecooiiic limpact in the agriculture 

and agro-industrial sectors of the Thai economy. The pialuation Leam uill 

prepare a report assessitig the [olowiiig, 

1) hat has been the ecoitomic/ i tnanctla i',plact bf the teni 

sub-projects which have been completed? What are reasonable 

expectations for the economic impact of the rev iew of the 

selected sub-projects still uiilderway? (See attachueiit for list 

of sub-projects proposed fur en.aniiIt lol) 

Comment: The preferred proxy for standard appraisal techniques Is
 

the extent to which teclitoloCy brought in aiid developed/adapted under the
 

project has 
 been diffused, e.g. the exte nt to which Thal enid-users have taken 

up a particular product or process as measured by the volume of sales, numbers
 

of manufactures, or end-users and the finaiicial profitability of the
 

product/process so transferred. The priticipal question 
 on which e'idenice is
 

required is the movement of the product or process from 
 the "laboratory 

environment" into the "field". Attempts to quantify returns on investmetit 

using standard appraisal techiques should he undertaken oly where data Is 

readily available and reliable niid benefit streams attrihuted to the 

sub-project activity are distinctly (dettifiahe. 

-, The oontractor will select Lhe three mtost sticcessful sub-projects 

are prepare a short case study on each one which describrs the prolnem or 

[-1 ,(K 

http:IIIJUI.OC


anl impact. Foropportunity, the ittervention and its revid nI projected 

these and other sub-projects examined the evaluation team will make 

on how to improve the process of technology transfer.recommendations 

2) What constraints (technical or administrative) to project 

implementation remaii ? What recommesdations are made te 

resolve the problems idetitiffedl 

progress touard attainment of
3) What has been 'the project's overall 

factors huve conitributed most mportpntlyit's objectives? What 

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

extent of tie private sector's itwolvement4) What is the nature and 

What is Lhe extent to t.hich interactionin the ATT sub--projects? 

private sector has increased as a consequence.between the public and 

of the project. What recommedatioiis are made for increasig role 

of the private sector? 

new areas seem of best potential for future support either5) 	 What 


under the ATT or USAID/Thailand programs.
 

6) What is the relationship of ATT project activities with other 

(S&T project and AID/SCI grants) thatUSAID funded activities 

support technology development and uctlization? Are procedural or 

the best possiblerelationship changes needed to bring about 

complemnentority of these activities and the ATT project? 

on 	each of the nboveCounent: The contractor will present [:ladinigs 

items. The contractor diill also present the conclusions about project 

Fionnlly, the contractorstrengths and weaknesses based upon these findings. 


and futtjre directons of the project.wAll make recontmendatiios for change 
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R. Administrative LDalu n tioti 

The evaluation team will be of ;Issistatice iW auswering the [ollowing 

question related to the ATT project administration: 

I) Civen USAID stuff limitations, arr there opportunities to 

transfer greater maingement responsibility to the HOAC 

secretariat, or ATT sub-project staff?
 

made to2) Are there modifications to the project which cnn be 

functioni nnd accelerate projectstreamline the management 

disbursements ?
 

3) Is the established process efficient? llow Jong does it tnke to 

nvd approved? What reconunendationsget new sub-projects rciewed 

are made for improaenient in Lhe review/approval system for 

sub- projects ? 

c. Sub-Project Impact
 

1) What are the actual or potential econlomic impacts of the ten
 

completed seclected sub-projects using costs/returns of 

and/or value added through processing?production 

able meet their2) Have the in;dividual sub-projects bden to 
I 

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


3) Are the individual sub-projects receivi.g the required level 

the
of support from the RTG budget, from the parent agency avd 

provided to completedresourcesATT project? Are ndequate 

outputs to warraitt longer term
sub-projects to continue their 

sub-project is completed?institutionrl support after the 
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4) What degree of cooperation exist.s hctwen sti-iprojcct 

activities atd those of related cutcerned agetcies 	ntsd other 

USAII supported projects and activities? For example, how is 

tihe ATT aflatoxin sub-project related to activities of 

Kasetsart University, other doiiors, auid the private sector. 

The questions above should be asked of sul-project leaders. Project 

Secretariat staff, the project cosultnit ad the 	 projec.t coordinator. 

2. Suggested PWaluatiott Techniques 

A. Interview selected individuals from among the Executive Committee, 

Tech 	 ical Sub-cononittee, Secretariat, lung term conisultant, project 

users of expectedcoordinator. sub-project maniagers and scientists, 


results NESDD . DTEC , HOF , MAC , flinisterial Departments, 

University, USAID officials,and private sector itdividuals. 

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

actual progress with that pla.ned. 

3. Suggested sub-projects for evaluation:
 

A. Completed Projects
 

1) Low-Hoisture Packaging to Preiet Deterioration of Seed 

(Sub-project 002) 

2) Using Technology to Improve Fish Product (Ounlity (Sub-project 006/1) 

3) Improve Fish Disease Control In ronids (Sulp-Iroject UGT) 

4) Hatchery Research and Culture of Cockle (Sub-project 008)
 

5) Seaweed Pioduction and Processing (;ub-project 009)
 

.6) An Integrated Agru-I'roductio- tod HMtrkitig I'rour. m, (Sub-pIrojact 010)
 

7) Determine the Immune Status of Cattle aid Buffalo to Ilacnorrhagic
 

Septicemia (Sub-project 011)
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8) Introduction and Testing Effectiveness iii Thn.iland of New 11.5. 

Vaccine in ait Oil Adjuvant Agai.tst Exlstlig Alumioium lydroxide, 

Gel Vaccine (Sub-project 012) 

9) Control of Cattle and Buffalo Liver Fluke Through Cont.rbl of an 

Intermediate Host (Lympneae) (Sub-project 013) 

10) Persistenit Infectioti of Swiine with Ilog ChoJeri to Ecanuate new 

Diagostics nd Treatnieitt to Ieduce Losses (Sub-project 014) 

B. Sub-projects Not Yet Completed 

1) Cotrol of Aflatoxin in Agricuiture Products (Sub-project 003) 

2) Quality Improvement of Fresh Fruits nud Vegetnbles (Sub-project 004) 

Trausfer oi Hncada'in as In New Industrial Crop3) Acceltcrater' Techiiology 

(Sub-project 015) 

4) Whent Technology Trntsfer for Locn] Utilizntioi (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 reviewed for 

complementarity:
 

Seaweed Phycocalloids Industry; anid
 

2) Prevention and Control of Aflatoxiti in Corn.
 

1) R&D for a 
0 

I. Reporting and Debriefing Rlequirements: 

Format for Final Report The evaluation team should prepare a written 

report containinig t0e following sections: 

Basic Project'ldetification Data Shect 

Executive Sununary: Three pages. sin:j-e spnced. 
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Body of the Report! The report should imiclude a duscrl, tioti of tile 

couti-y context, in uhich time project uas dc-veloped amid carried out, sld 

provide it1formwtiolt (evidevice atid amolys is) oil which time cotclusitls are 

based. 

The report should emmd with1 a full st:aitenemmt of comclusionis amid 

recoiwimemedatlous. Comiclusiums should lie shot. nmmd sticci-ict. with the topic 

identified by a short sub- headiig relited to tie questioeis posed ill tile Score 

of Work. Iteconunemdatiotms should correspoid to the coclusios: uherever 

possible, the recomuvemldatiolls should specify who, or what ngemicy, should tike 

time recoiouneoided actio15. 

Appendices At a iIliimum., these should imiclude the followitig: 

(a) 	 The evoluatio' Scope of Work; 

(b) 	 The project desigi Logical Framneur'rk together with a brief summnary 

of the current status/attammetmt of origimmal iiputs amid outputs 

(it these are not already indicated ii1 the body of lme report); 

(c) 	 A description of tile methodology used imlthe evaluation (e.g., the 

research approach or design, the types of iiidicators used to measure 

cimamge) 

(d) 	 A bibliography of the documeits comisulted; 

(e) 	 A list of the individuals amid agencies comsulted. 
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Appendix II
 

.ateList of 41 ATT Sub-Project Funded To 



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

APPENDIX 11 

AGRICULTURAL TECHNOLOGY TRANSFER PROJECT
 
LIST OF SUB-PROJECT
 

Sub Description Approved Project Budget(s) Implement
 
LOP Loan Grant Totil Agencies
Proj. 


iii 	 ------------------------------------------------------------

001 Project Director/Secretariat 85-72 337,400 438,144 775,544 HOAC 

002 Lew-moisture Peckging to prevent 
Deterioration of Seed 

85-87 139,681 10,200 149,981 DOAE 

003 Control of Aflatoxin in 
Agriculture Products 

85-87 154,440 72,000 227,240 DOA 

004 Quality Improvement bf Fresh 

Fruit/Vegetable 

95-89 321,624 184,400 506,024 DOA 

006 Black Mungbean Contaminated 
with MACROPIIHINA PIIASELOHA 

85-89 62,456 5,954 68,410 DOA 

006 Using Technology to Improve Fish 
Quality and Develop Fishery 
Products for Export :PIIASE 1 

:PIIASE 11 
85-87 
88-89 

132,548 
355,750 

6,65 
91,374 

139,433 
447,124 

DOF 

007 	 Improve Fish Disease Control 85-87 116,170 26,605 144,775 DOF
 
Project (or Aguatic Organisms
 

008 	 Hatchery Research and Culture 85-87 193,590 29,601 223,251 DOF
 
o(Cockle
 

009 	Seaweed Production and Proceedsing 86-87 236,882 37,855 274,737 DOF
 

010 	 An Integrated Agro-Production and 85-88 100,696 100,696 RID 

Marketing Program 

O11 	 Determine the Immune Status of 86-97 6,137 23,296 29,432 DOLD
 
Cattle & Buffalo to U.S.
 

012 	 Interoduction/Testing Effectiveness 86-87 36,869 20,800 57,669 DOLD
 

in Thailand of Hew II.S. Vaccine In
 
an oil adjuvant against existing
 
aluminum hudroxide GEL vaccine
 

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

Fluke Throug Control of an
 
Intermediate Ilost(Lympnease Snails)
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014 Persistent Inflection of Swine 
with Hog Cholera to Evaluate New 
Dignostics & Treatment to Reduce 
Losses 

86-87 20,977 41,600 62,577 DOLD 

015 Accelerated Technology Transfer 
on Macadamia as the new 
Industrial Crop 

87-89 203,928 66,960 270,889 DOA 

016 Wheat Technology Transfer for 
Local Utilization Project 

87-89 203-928 244,930 DOA 

DOAE 

CMU 

KU 

HST 

ARTC 

017 Control of Papaya Ringspot 
Virus Disease 

87-89 62,726 53.244 115,970 NEROA/I1UA 

018 The Application of Maize 
Mobile Dryer 

87-88 144,362 24,000 168,362 DOAE 

019 The Promotion of Copra Production 
Development Project 

87-88 8,240 14,649 22,889 DOAE 

020 Arabica Coffee Development 
in Northern Thailand 

88-89 407,099 42,810 449,909 DOA 

DOAE 

RFD 

NADC 

021 Control of Passionfruit Woodiness 
Virus by cross Protection and 
Resistant Varieties 

88-89 60,297 30,373 90,670 DOA 
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022 Diry Herd Management Improvement 80-89 232,654 15,600 248,254 DOLD 

023 Development of Straw Mushroom, 
Shiltake & Button Mushroom 
Cultivation In Thailand 

88-89 432,441 61,200 493,641 DOA 

024 Artiala Culture and Processing 
Technology Transfer 

88-89 291-897 125,000 416,897 DOF 

025 Hatchery and Culture Technology 
Transfer for Development of 
Penaeus Monodon Fabricus Production 

88-89 225,248 38,300 290,548 DOF 

CU 

026 Technology Transfer to Increase 
High Value Shellfish Seeds 

88-89 103,318 20,000 123,318 DOF 

027 Improving Control of Swine 
Dysentery Thru Use of Rapid 
Diagnostic Technique(Elisa) 

88-89 32,011 15,000 47,011 DOLD 

028 Bovine Babesiosis Vaccine 
Production 

88-89 45,000 5,000 5,000 DOLD 

029 Development of Serological 
for Trypanossiasis 

test 88-89 13,260 5,000 18,260 DOLD 

030 Biological Control of Insert Pest 88-89 247,213 40,000 287,213 DOA 
DOAE 

031 Black Pepper Development for 
Export 

88-89 148,173 20,000 168,173 DOA 

032 Applied Atmospheric Resources 
Research Program 

88-92 1,440,000* 2,280,000* 3,720,000 RRDI 

033 Transfer of Feeding Buffaloes 88-89 27,487 27,487 KKU 

034 Technology Transfer and Development 
Center for Phycocollolds 

99-90 201,117 20,124 221,241 S1U 

035 Quality Inspection for Agricultural 
Products for Export 

89-90 159,334 39,984 199,318 DOA 
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036 ProJect for Extension and Development39-90 
of Cocoa as an Intererop of Coconut 

236,596 29,563 266,159 DOA,DOAE 

037 Improvement of Aplicuture and Bee 
Products 

69-90 406,583 28,900 435,653 DOA,DOAE 
RFD,KU,CU 
KTL 

038 Technology of Egg Production by Seed 89-90 
Area System 

204,499 9,762 214,261 DOA,DOAE, 

039 Oil Plan Seed Improvement 09-92 384,464 4,267 388,731 DOA 

040 Citrus Disease Control 89-91 415,837 25,000 440,837 DOADOAE 

041 Low Pres-ure Drip Irrigation E9-91 14,642 2,208 16,850 CNU 

Total 41 Aproved Sub-Projects 
ATT's Project Funding 

7,191,531 
8,000,000 

5,553,048 
4,425,000 

12,744,579 
12,425,000 
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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
 

two levels, the overall project
range of project issues at 


level and the sub-project level. Sources of information
 

bibliography),
included available documents (see attached 

spread
interviews, and site visits to 16 sub-project sites 


over the four regions of the country.
 

The list of interviews (attached) included principal
 

other staff of all 16 sub-projects,
investigators and/or 

and people
end-users of the sub-project research results, 


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
 

private sector have actually benefitted or
farmers and the 

the various
could reasonably be expected to benefit from 


of the interviewees
sub-projects. Thus approximately 30% 


were farmers and businessmen identified actual or
as 


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

semi-structured
projects and their impact: a format 	 for 


interviews covering all questions raised in the scope of
 

a sub-project
work; a sub-project evaluation summary; and 

basic data sheet.
 

some
Tpe purpose of the 	evaluation summary was to draw 


from the individual sub-project
general conclusions 

'such as quantifiable
evaluations. It contained items 


of impact, incidence of problems mentioned, and
evidence 

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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which the project has already, demonstrably,
degree to 

attained the goal of ATT. Evaluators made a specikl effort
 

to confirm the figures claimed by the project as evidence of
 

economic impact.
 

accuracy of
The evaluation team cannot guarantee the 


the ratings of individual projects. The team had
 

study each of the 16 sub-projects,
essentially one day to 

terms of subject
which differed from each other greatly in 


matter and economic environment; this was not adequate to
 

reach a final judgement about any single project.
 

there was little concensus among project
Furthrmore, 

to were the successful and
administrators as which 


ranking was
unsuccessful projects. The objective of the 


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
 
it is
individual assessments may not be totally reliable, 


our hope that the suim may tell us something.
 

Following the ranking of sub-projects, the evaluators
 

to collect additional information on three of the
returned 

a group to
five projects in category A. They then met as 


which had best
identify the common elements of projects 


fulfilled the goal of ATT.
 

should be noted that the evaluation has not focussed
It 

to the extent that they affected
on research results except 


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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Logical Frameworlk and Current Status 



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

PROJECT DESIG3 SUIIHARY 
 Life of Project: 8 years

LOGICAL FRAMEWORJK 
 From FY 1984 to FY 1992
Project Title and Number: Aoricultural Technoloov Transfer (493-337) 
 Total U.S. Funding $IS million
Date Prepared: July , 1989
 

- -- - ----------- --- --------------------VARRATIVE SUIMARY OBJECTIVELY VERIFIABLE INDICATORS MEANS OF VERIFICATION IMPORTANT ASSUIIPTION 
------- I---------------- - --------------------------------

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

Prooram or Sector Goal: The broaderoolectlve to vnicn cnis orojec:
contrioues: 

Measures of Goal Achievement: 
Asumotions for Achievino Goal Taroets:- RIG &on tlAC to continue to maKeagriculture a key growth sector and 

7o sustain agricultural growth 
and development in Thailand. 

Agricultural growth is reattained 
and maintained at about SI. 

Agricultural 
statistics 

-
make decisions supporting this policyMOAC can and will transfer acpropriat 
technology to farmers througo the 

collected and 
analyzed each 
year by MOAC/OAE. 

newly reorganized National Agricul
tural Research Program which stresses 
a multidisciplinary approach and the 
Extension Program which now includes28,000 village extension agents, 
subject matter specialists to train 

the village agents, and a train andvisit method of extending technology. 

-roiect Puroose: Conditions that will indicate ouroose Assumotions for Achievino Puroose! 
has oeen acnievea: Ina ot Project Status 

To accelerate the MOAC's capacity 
o introouce and manage modern 
agricultural technology needed 
to increase yields, production 
and farm income, 

Introduction to Thailand and diffusion of 
appropriate modern technologies to increase 
production on small farm.and export growth.
Increased understanding by HOAC scientists 
and subject matter specialists of latest 

Subproject annual 
reports/evaluations 

Site visits (MOAC 
and USAID) 

- Inputs will be sufficient to make 
a difference in the MOAC. 

Other donors continue their major 
support for research and extension. 

-

research and extension techniques aoaotableto Thailand's natural resources, climate, 
and economy. 
Improved MOAC professional staff performance
in planning, implementing and managing 
agricultural development policies, programs 

Economic impact 

studies 

Project Technical 
Services 

Economic impact of subprojects can 
be measured. 

and projects. 
- Closer linkage betieen public and private 

sector activities. 

z 

0 



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

PROJECT DESIGN SUIVARY Life of Project: 8 years 
LOGICAL FRAMEWORK From FY 1984 to FY 1992 

Project Titleand Niumber: Aaricultural Technolooy Transfer (493-03371) 
Total U.S. Funding $15 
Date Prepared: July 

million 
, 1989 

NARRATIVE SUMMARY OBJECTIVELY VERIFIABLE INDICATORS 

--------- e------------------------------------------------------------------------------------------------------------------------------------------------

Outouts: 
- Technology packages for selected 
crops and other farm enterprises, 

- Significant improvement in quantity 
and quality of overall MOAC research 
and 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. 

<-
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oanitude
Of Outouts: 

- Minimum of 40 new technologies introduced 


or developed, 

- Commercial application and private sector. 


Investment in at least S technologies, 

- Increased export of Thai commodities 

involved in project - at least 10 
commodities showing increased export. 
PP Amendment 
540ongoing subprojects and approximately 


10 new subprojects with technologies 

capable of attracting at least $10 million 

in private sector investment (e.g. equip-

ment, materials and joint investment), 


- 25 workshops with private sector involve-
ment, estimated to be attended by 3,750 
private and public sector representatives, 
or 1,250 companies or ousiness 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. 

*ARR 
- St-egthened Institutional Capacity at the 

Royal Rainmaking Institute to demostrate 
weather modificztion in the largest
 
watershed in Thailand.
 

- Operational plan developed that will
 
permit Thais to implement weather
 
medlfication demonstration programs on
 
their own.
 

- L-T Masters degree training in U.S. (5) 
- Electronics Technology and radar 

equipment training (2) 
- Managerial Training at World Tech./DOA 

Institute (2) 
- In-service training data management 

at field ooerations (ZO) 

-


-

MEANS OF VERIFICATION 


Statistics on 

imported machines,
 
equipment, MOAC 

agency reports, 

special surveys, 

BO reports. 

MOAC records and 

training agency
 
reports, monitoring 

& evaluation reports 

of research and 

extension activities.
 
Records, survey of
 
private sector
 
commodity groups,
 
Board of Trade.
 

IMPORTANT ASSUMPTION
 

Assumptions for Achieving Outputs:
 

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

Technology identified and transferred 
will reflect best opportunities to 

. promote export and reduce import. 
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ARPENDIX V
 

DESCRIPTION OF OTHER RESEARCH-FUNDING 
INSTITUTIONS
 

constraints
administrative 

for ATT-type projects, the following
In looking for 	solutions to 


and 	alternative models 

a similar nature.
 

information was gathered on programs of 


Technology Development

1. 	 The Office of the Science and 


Board (STDB)
 

to
effort by the 	 US Government 

This project 	 is an 


expand the
 
assist the Thai Government and private sector 

to 


of science and technology to the country's

contribution 


US$26.5 million long-term

It was funded by a
development. 


in August 1985.
$8.5 million grant
soft loan and 


board which
 
The project is administered by the STDB 


Insurance Building,
the Jaran
offices in
established 

The project


Road, 'Bangkok in September 1986.
Rachadapisek 

extent of. public
the effectiveness and 


purpose is to enhance 

technology to
 

private sector 	application of science 
and


and 	
for the country to increase
 

Thailand's development in order 

the future.
science and technology in 


its self-reliance in 

try solve specific technology-related


The project will to 


in 	 three areas - bioscience/bio-technology,problems 

and computer


materials technology, and applied electronic 


technology. 

of the pro.ject 	 are:Four main activities 

and technology

(1) 	 strengthening the existing science 


such as universities, 
 government research
 
institutions, 


sector facilities;
agencies, and private 


review of science and technology policy and practice;

(2) 


research, development, and engineering;
(3) 	promotion of 


industrial development.
(4) 	support of 


23 projects approved, includng 12 in
 
In 	 1987, there were 


six in materials technology, and five in
 
bio-technology, 

applied electronics and computer technology.
 

is that certain
 
An 	 interesting feature of the project 


a private end-user as an integral. part

projects must include 


project before 	they will be approved.
of the 
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Scienc__e and Tecno.y Cooperation J _-TC)
2. Program in 


The PSTC program, initiated by a US Congressional 

in 1981, seeks to stimulate new and innovative
mandate 
 developing
on problems that confront
scientific research 

program is administered by the Office of the 
countries. The 

highly competitLive
Science Advisor (AID/SCI) and provides 


to external scientificwhich are subjectresearch grants 
peer review. 

highest priority to submissions for 
PSTC gives 

which receive USAID

in developiing countries
scientists 
 research
The prograin seeks new 


development assistance. 

sciences and engineering. Innovative


the natural
ideas in 

to serious
lead to solutions
that will eventually
ideas 


are accorded highest priority.
developing country problems 


The program anticipates allocating approximately $1
 

developing countries,

current competition from
million in 


the country

including Thailand. Proposals are screened at 

compete at the international level.
 
level arid forwarded to 


(_CEI

3. US-Israel Coogerative Development Research 

Proram 

by
a joint effort to provide access
The CDR Program is 

may helpIsraeli technology which
developing countries to 

RoughIly
solve the problems of the less-developed countries. 


in the 1989 progam.

million is expected to be available
$2.5 


invited
 
LDC and Israeli scientists and institutions are 


$200,000 funding
research proposals for up to for
 
submit
to 

from universities,

3-5 year projects. Investigators may be 


or the private sector. Priority is given to
 
government, 
 scientists
 
collaborative research projects between Israeli 


and those from LDCs receiving aid from USAID.
 

4. Internp tional DeveloIo pine nt Research Center ID2qC_ 

by the Parliament
IDRC is pibi ic corporation created 

arid support sceintific andin 1970 to stimulateof Canada 
deve lopitg countries for their own 

technical research by 
It gives financial and profession support for the 

benefit. 
following fields of investigation: farming, food storage, 

forestry, fisheries, animal
and distribion,processing 

water supplies, healthtropica] disease,sciences, energy, 
IDRC had awarded a total of 

services, e,]ucation. By 1988, 
Southeast Asia.$18 million went to

$108' million, of which 
projects totalling

Thailand has received support. for 6 
for Sotitheas t. 

$866,000. IDIiC maintaiis a reginal office 


Asia in Singapore.
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5. Japan International Cooperation Agency 
(JiCA)
 

aid agency of the Government of Japan

JICA is an 


the ,Japanese
in 1974. It is supervised by

established 
 of the


Foreign Affairs, with involvement

Ministry of 

Ministry of Agriculture and Ministry of 

International. Trade
 
Expert


and Industry (HITI). It includes a Training Program, 


Dispatch Program, Equipment Supply Program, 
and Project-Type
 

Cooperation under the Agriculture, Forestry and
 
Technical 
 The latter is
 
Fisheries Development Cooperation Program. and
guidance, extension,
to offer technical
intended 


the fields of agriculture. JICA
 
research and development in 

the
an office at
and maintains
has abundant resources 


Japanese Embassy in Thailand.
 

6. Rockefeller Foundation
 

was founded in 1913 by John D.
 
The Foundation 


"promote the well-being of mankind throughout

Rockefeller to 


programs
It operates international in
 
the world." 


and humanities, equal

agricultural sciences, arts 


opportunity, internlational relations, and populaton science.
 
grants to
primarily through


Projects are carried out 

and other qualified
research institutes,
univerisites, 


program supports

agencies. The agricultural science 


selected projects to improve food production for the poorest
 
is
countries and 


sector of the population in developing 
rice
 on schemes concerning food cereal,


currently focussing 

In 1984, the
 

and babesiosis (a haemo-parasitic disease). and
 
total assets were 
over one billion dollars 
Foundations 


$53 million.
expenditure was 
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APPENDIX VI
 

List of Interviewees
 

Extensionist-Hortthai Co.,
Mr. Akhlaporn Fangklai Ltd.
 

Dr. Akwut Tasanasongchan Agronomist, KU
 
TDRI Agricultural Program Director
 Dr. Amar Siamwala 

Pathomfarm Amphur Muang, Nakhonpathom
Mr. Aphisit Thanasumpun 

ATT Project Coordinator ,PIOAC


Mr. Auichai Wattrapudet 

Head of Wawi-highland Research Station
 Mr. Bandit Chan-ngam 

Director of Agricultural Economics Research,
 Mr. Boontham Phrommanee 

Office of Agricultural Economics, MOAC
 

Economist, ARTC
Mr. Bunrod Malagrong 

Seaweed Farmer, Koh Yor, Songkhla
Mr. Chareon 

Phathom Farm Amphur Muang Nakhonpathom
Mr. Chareonsak Salakij 

Owner Yong Haud Factory
Mr. Chew Sae-ngow 

Cattle Farm Amphur Doumbangnangbuat, Supunburi
 Mr. Chow Vatcharathai 

Economist LNO-Project
Ms. Chutinat Maliwal 

Director of Project Division, Office
 Mr. Danai Praditsong 

of Permanent Secretary, MOAC
 

Director of Plant Pathology and Microbiology
Mrs. Dara Buangsuwan 

Director, DOA
 
USAID Program Officer
Mr. David Delgado 

Mechanical Officer 4, Seed Centre 3 Lumpang
Mr. Grival Gosumal 

USAID, S&T
Dr. Jaroon Kamnuanta 

Ao Chau Fisheries Station
 Ms. Jessada 

Winrock Foundation, Bangkok
Mr. John Coole 

Seaweed Farmer, Koh Yor, Songkhla
Ms. Jurai 
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