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I. BACKGROUND

Overview of Project

The Agricultural Sector Analysis Project of Thailand was initiated
in 1973 with the purpose of enhancing the agricultural policy analysis
capability in the Thai government. The project is carried ou* cooperatively
.hgtween the Division of Agricultural Economics (DAE) and Iowa State
- University (ISU) with funding provided by the U.S. Agency for International
Development and the Royal Thai Government through the Department ‘of ?echniéal
Economic Cooperation.

The need for the project in the conxext of overall needs for agri-
culturai development in Thailand was considered in a 19%1 UsoM Agriculturai
Strategy Paper, and the specific approach for the project was suggested in ;
Project Design paper by Earl O. Heady and Arthur J. Coutu in that yéar.
Meanwhile, within DAE, preparation for the project included delineation of the
nineteen agroeconomic zones b;sed on climate, soil conditions and farm
characteristics, to be used as the basis for zonal models. In 1972 DAE con-
ducted a 20,000 farm survey (7,000 detailed) to provide initial data for the
zones. In the pericd January-June of 1973, further preliminary surveys were
taken, the 5-year sector analysis work plan was prepared, and the ISU contract
was signed.

The work since formal inception of the project in July of 1973 has
consisted of model development, survey and data bank development, policy
applications to ald current Thai decisions, dissemination of results, and staff

training and development both in the United States and in Thailand. The initial

/1N
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modelling éctivity concentrated on developing farm linear programming models
for the individual zones that replicate production and development possibil-
ities under various investment, price and other.alternatives. This was
followed by formulation of linkages between the individual zone models to
arrive at regional models and a national crop model. Later work on the farm
linear programming models, still continuing, has given attention to disaggre-
gation within zones in order to analyze income distribution effects of
policies and respond to planning needs at the Chungwat level.

Meanwhile, modelling efforts were undertakgn on agricultural related
activities including processing and transportation, local economic input-
output models were constructed, and a social accounts matrix still in the
plénning stage was devised for a fuller analysis of local ecuvnomies in rural
areas. Demand analyses for important crops were carried out. A macro-economic
model for Thailand economy was developed to study interactions between agri-
culture and the remainder of the economy.

An initial and major policy application was the analysis of seven
development policy alternatives chosen in conjunction with the Natibnal
Economic and Social Development Board (NESDB) and used in formulating Thailand's
Fourth Five-Year P;an. There have been a number of other shqrter and longer
terq‘policy activities including planning for MOAC irrigation and extension
activities, evaluation of investment possibilities in connection with World
Bank loans, planning of speéific marketing facilities, analyses of effects
of land rerorm and analyses of implications of minimum wages, to name some
typical policy activities.

Computerization, surveys and data bank development have continued
throughout the project. Dissemination has taken the form of personal

contacts, participation in briefings and seminars, and publication of methods

and results.



3

Figure 1 displays the majer chconolcgy of effnrts for the five-year
period of the project. The resident ISU team in Thailand has varied from 3
to 6 persons during the contract period, with a greatcer number of TDY personmnel,
Figure 2 shows the 7 positions in which the resident ISU team have served,
with the names and pnriod of participation for.each individual. Figure 3
gives greater detail on the project for the past three years indicating the
steps in developing Thai capabilities.

Approximately 100 members of the Division of Agricultural Economics
staff (DAE) worked directly with the ISU team during the contract period.
Many staff members have been assoclated with the project indirectly. Amongv
_the four subdivisions of DAE, namely, Administration and Regional Agricultural
Economic Branch, the Agricultural Policy and Planning Br#nch, the Agricultural
Economic Research Branch, and the Center for -Agricultural Statistic, principal
interactions with the ISU staff have occurred in the latter three subdivisions.

Ten members of DAE's staff were selected for study at the Ph.D. level
and 30 members personal graduate school training at the Master level. Aided
by funding from other sources such as the Agricultural Development Council and
Royal Thai Government scholarship provided support for additional graduate
students. DAE now has 5 staff members with the Ph.D. degree and 10 more
currently in graduate school in the United States with a number of others having

received masters level training or currently completing degree requirements.

The Two Previous Evaluations

The present evaluation of the project is the third to be carried out.
The issues considered in each of the evaluations have been similar, in that
each has been concerned with 1) validition and appropriateness of the analytical

work and data; 2) contributions to policy; and 3) institutionalization.
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Figure 2. Long-Term Staff of Agricultural Sector Analysis Project

Pesition July 73 - July 74 July 75 July 76 July 77 July 78
Linear Prograc=er P 3
g h Arthur 1§ Stoecker
€ -

Neil] Walker

REegicnal Economist | € 3 € 4
Keich D. Rpgers Herbdrt Fulleton
Policy Analy:: p: y € 3
Charles F. Hramingham Kenjeth Nicol

De=and Analyst

~
&
N

Leroy L. Blake&lee L}j Wayne P. Ellingson

Marketing Specialisc

N
L 4
=

Dennis }M. Conley

Resee-ch
Statisctician ¢ N
Lawzyence Kinyon 2/ ’
Applied
Econo=etrician ¢ 4

James Stephepson

1. Positicns combined

2. First 27 ronths statistified by three 9 month short term tours, last 18 by long term staffing position.



SoTIT1Tqude) Toyl 30

Country: Project No. Project Title: Date: Original Approved:
THATLAND 4)6~-11-150-180.4 AGRICULTURAL ECONOMICS 7/16/76 Revision #
FY or CY: -CY 1976
JuL OCT JAN APR JUL ocT JAN APR
¥onth: AUG NOV FEB MAY AUG NOV FEB MAY
SEP DEC MAR JUN SEP DEC MAR JUN
Prior Lo} 8 12 24
Actions 1 Regional Crop 9
National
Crop Model Models MOAC Recognizes
P .
Operational Operacional Ioportance o
Policy and
Program Analysis 12
1sU 3 Models
Contract National xpanded
Extend Model— and Utilized
with 5 Utilized
Positio 2
Included Macro Mode 14
Operational ; MOAC/DAE
11 Analytical
4 Technical and Capability
In-Service Training Leadership stablished
and "’__,,ffCapability
Institutionalizatcion Evident 15
. Program in Place Major Project
Coaputer Evaluation )
Capacity 5
Augnented Operational Data
Collection an
Data Bank 10
. Actively and - . 13
Capability
Functioning Evaluating Project
MOAC Projects Design and
Frojects 6 Evaluation
Division Role aad Actions o in Place
Economist ?rojeEE‘Div. f____,ﬂ————"'—"’J?
on Board 7 :>
Major Project )
Evaluation
Evaluation Schedule: X X

‘CRITICAL PERFORMANCE INDICATOR (CFI) NETWORK

‘¢ 2andyg

juswdo[aaaQ 031 SOTITATIDV I0dl0ad Jo uorIvTwy




7

The methods used in each of the evaluations have also been similar.
In each case, a joint Thai-U.S. evaluation team has been assembled in
Bangkok for a period of up to two weeks. The team members have in each
case attended formal briefing sessions featuring presentations by DAE-ISU
project staff, talked in depth with the staff, reviewed written project
materials, interviewed users and others outside of DAE having a concern for
Ehe project, and conferred among themselves to arrive at a team concensus.
In each case, the team has met with members of the DAE-ISU sector analysis
staff for a de-briefing giving major conclusions orally at the close of the
Bangkok activities, submitting the formal written results of the evaluation
a short time later. |

Beyond these similarities, there have been differences in the
evaluations. The major differences stem from the unfolding of project progress
over time. The first evaluation, car:i d out in January 1975, concentrated on
the initial linear programming {2rm p:- iction models, as these had received
almost all of the project effor:t up t- that -ima2. Rccause the project was
still in its initial stages, the¢ firs: ev:'uation made several recommendations
pertaining to general focus and serso:nel for the remainder of the effort. 1In
thg second evaluation, it was deterniined that the recommendations from the
first evaluation had been substantially implemented.

The second evaluation, carried out in April and May of 1977, came
when the linear programming models were far advanced, when initial results of
the macro modelling had been obtained, several econometric demand studies had
been completed, initial formulations were available on the transportation and
regional input-output work, and serious policy implementation had been achieved.

The second evaluation concentrated heavily on analytic issues emerging from the
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greatly increased amount of model results available, and also gave particular
attention to policy applicability and dissemination, making recommendations

in all of these areas.

Progress on Recommendations of the 1977 Evaluation Team

An initial task of the present third'evaluation effort was to review
progress on the recommendations of the second evaluation. The findings on
these recommendations are as follows.

1. The first of fourteen recommendations made in the second evaluation
report was that the project be allowed to continue on course, which it has.
Project activities and staffing have proceeded essentially as planned, as
have funded and other support from the participating parties. |

2. The second recommendation was that a long term plan of persomnel
and financial support for continuation of activities beyond termination of
the project be prepared. A definite plan 1s.being carried out as the temporary
staff assigned to the DAE as the outset of the program are shifted to permanent
funding. The second recommepdation has been largely fulfilled in the work
underlying a legislativé bill presently moving through the government committee
structure which would elevate the status of the DAE from a Division in MOAC to
an office directly under the Minister of Agricultw ¥ and Cooperatives. With
this reorganization the DAE will assume formal resp. 158 .bility for evaluating
all policies and programs developed by the MOAC departments. The DAE will
have a more important role in formulating, supervising and implementing
Ministry programs including evaluating policy proposals emanating from within
MOAC and from the Cabinet and Prime Minister's office.

3. The third recommendation was that a schedule be developea for

further extending th2 modelling efforts after termination of the project, in
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view of the needs that will remain for further disaggregation of the farm
models within zones and for further development of the models dealing with
non-farm linkages. Future work for the DAE's sector analysis program has been
outlined in a set of working papers prepared during the last period of the
ISU teams activities. Discussions have also béen carried out in a series of
weekly meetings with the regional groups on the direction and maintenance of
the sector analysis linear programming systeus. Emphasis has been put on
deve¥0ping procedures to incorporate the yearly general farm survey data into
the present technology base for the models. This entails working with the
statistics center to help prepare the survey summaries in a manner compatible
with the data needs of the model input routines. Discussions have been con-
ducted on data improvement and model structure changes to reflect a broader
indication of impact and to expand the types of policies which can be analyzed.

The linear programming and imput-output analytical capabilities are
being combined to provide a more flexible means of alloﬁing technology shifts
in the agricultural production ae;tor and to facilitate study of restrictions
on the expansion capacity of specific sectors. A recent TDY has outlined a
program to expand the input-output analysis into a complete Social Accounts
Matrix, SAM, which will allow the incorporation of incﬁme. emp loyment aﬁd
congsumption directly in the ¢ ﬁlytical system. Plans also exist to incorporate
the SAM with the linked linear p ogramming input-output system to increase th;
scope of analynis available with each. The DAE has begun staff allocation and.
data preparation for each of these programs. Completion will be contingent
upog data consistency and lack of diversions by the staff to conduct analysis
with the presently functioning analytical systcma.

Another extennion of the program is bLeing developnad in the link of

the macro econometric system to the recursive linear programming. A papor wase
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prepared on this linkage, and staff have begun to develop data seriles and
programs to implement this system.

The analytic methodology for these modelling efforts will be considered
further in the remainder of this recport, particularly in Part II on the
quality of the work.

4. As a particular extension of the modelling, it was suggested in
éhe fourth recommendation thnt.detniled farm models be developed to replicate
farm household income distributions ﬁt the local level, in order to increase
the capability for analyzing effects of policies on rural poverty. Farm
modelling has progressed in two geographic areas with the individual farm
analysis being outlined but not advanced at this stage. This effort will
facilitate the work of the farm records groups as they begin to provide
extension type guidelines for the farmers in this program. The major farm
level analysis is occurring in conjunction with the zone level models. 1In
these models a set of farm classes is being defined reflecting size based on
sales, type based on operation, and land ownership. This program is beginning
with an example conducted in zone 7 with future work being directed at the
zones of the low income northeast region. This model extension will provide
the DAE with increased capacity to identify the impact on the small and low
income . \rmers as policies for agricultural development are evaluated.

5, The fifth recommendation concerned the need to provide for periodic
roviasions of the sector analynis modcls, updating them an new data become
available and incorporating more refined behavioral assumption as knowledge
about Thai agriculture accumulates. Model revisions were diocussed in part
in connection with the third recommendation above. Additfonal considerations

include the fact that the new data procedures being developed will have time
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as a variable in their estimation which will facilitate the complete reecstimation
of the technology sector in conjunction with the recurasive linear programming
models being developed. Soil and rainfall data are being includ:d in variables
t~> Jdistinguish the farm production patterns and provide a c¢learer accounting of
the factors affecting yields and production costs. Much of the «¢ffort in
redefining the models and in the data revisions 1s being undertaken in order to
be'ablc to disaggregate the analvsis to the farm level. Some of “he data from
the general farm survey provides good support for the expanded farm class
sectors in the analytical models. For some variables the farm record data are
being used as a supplementary source.

6. 1In the asixth recommendation, a distinction was made lhietween the
modelling efforts as such and the capability to generate coefficients and
assumption for the models, including analyzing policy alternatives going beyond
the models as such. It was recommended that a long range plan for this
capability over and above the wmodelling capability be developed. In response,
DAE has devoted resources to long range policy analynis, although priority
work continuca on the presently developed systea and reestimation and update of
these systems. Plans have been dincussed to modify the natfonal linear pro-
gramming model to give equilibrium analysls capabflities at o time upan 10 to
15 yeara in the future, Thia requires projections for the technologien {nvolved
in crop production, the remourcen avallable for une, an well an the eatimation
of demand at that time both on a domestic and internatfonal level,  The demography
model developed will provide an {ndfcation for populaticn and wvhen combined with
eatimation of per capita demand {t will pive demand at the zone levels,
Similarly, tho ape, sex, and urban-rural breakdownn fn thene models will pive
ontimatorn of labor nupplien., To provide extra nupporting data DAL {n main-

taining tima norien data net on moat relevant apricultural statiatics which can
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be used to outline relationships of price cycles, inventory changes and
technology use for incorporation into or supporting work with the planning
models.

7. A conclusion from the second evaluation was that, while a
permanent capacity was being developed at DAE, there was likely to be a need
for continuing assistance, particularly of a short term nature, to.help in
further model development. The seventh recommendation suggested that provision
be made for this help. Since the time of the second evaluation, permanent staff
member from ISU have remained on site in the DAE as the project has still been
in full swing. Supplementing the permanent staff members have been TDY
personnel who have assisted in the demographic, macro, macro-LP linkage, demand,
rice stock reserve, and rural development modelling. Each of these have been
relatively successful at implementing, completing, or updating research programs
in the VDAE. Work to supplement or revise ongoing programs has proven to be most
successful when follow up reduired was only minor. In areas where the program
is new or the TDY did not complete adequate quancification of the procedure the
DAE staff required a longer period to complete the adjustment. If TDY researchers
can lay out an adequate documentation of procedures and have sufficient time to
accomplish this during their tour a significanﬁ help can clearly be obtained.

At the time of the present third evaluation, a rcquest.for extension
of thc‘projcct without additional funding 1is pending which would enable at least
one long term ISU staff member to remain for several additional months and
apparently would provide from some minimal TDY effort. In addition, a request
for a threc-year extenaion of the project is pending to intensively develop the
modelling ability to deal with rural poverty and rural development policies.

Approval of this extenaion would enable meeting the needn for continuing
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assistance during this period. If the extension is not approved, some
additional arrangements for continuing TDY activity would be needed to carry
out the recommendation for continuing short-term help.

8. 1In view of the finding by the second evaluation team that MOAC
and the National Economic.and Social Development.Board (NESDB) have been the
principal users, it was suggested in the eighth recommendation that a plan
for outreach to other users be developed. The DAE has in fact worked with
other agencies particularly in areas of mutual policy interest. DAE has
recently completed a verification of the feasibility of a set of Ministry of
Commerce export targets for agricultural commodities in the 1978-79 crop year;
This work resulted from a request from the Ministry of Commerce stemming from
their awareness of past work done by the DAE on behalf of ﬁhe MOAC which
evaluated export targets for the major agricultural commodities. The DAE's
staff is presently fully extended on priority research programs. If requests
- for more cooperative analysis were received, individuals ;ould need to be
diverted from ongoing research. As.the Ph.D. and MSC students return from
training they will be capable of handling this type of analysis with minor support
from the data handling staff. At tﬁat timé more direct involvement with non-
critical research is planned. Until that time the DAE will continue to w&rk on
an as-requested basis and continue to support other agencies with its data bank
and publication programs.

9. The ninth recommendation pointed out the usefulness of additional
conferences, seminars and semi-formal meetings between DAE researchers and
thoserelscwhcre. The DAE has operated to expand the capability to make others

awarc of their ongoing research. DAE initiated publication of Agricultural

Economics Research, prepared by the DAE, which reports on data, policy analysis

and model development. This is distributed to other agencies and provides
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information on the DAE program. The DAE is involved in a series of meetings
with other agencies to outline programs for expanding use of modern technologies.
Papers have been presented at seminars outlining, for example, alternative policy
decisions for Thai storage for rice and its impact on trade and rice avail-
ability in the ASEAN countries.

10. Further addressing dissemination, the tenth recommendation
suggested that publications be issued on the struéture of the models. Efforts
by the DAE to publish the results and SCrﬁcture of their analytical system
have progressed with the completion of the national crop model pubiication and
drafts of the four regional models being prépared. Also, the macro model and
ﬁany of the commodity specific models have been published.as DAE or joint DAE-
ISU reports. The outline of the recursive LP-macro linkage is published in the

DAE publication Agricultural Economics Research as is the example of the LP-10

linkage based on zone three. Each of these publications allow both the Thai
and international community of policy analysts to review the structure of the
- systems and to provide comment on the program.

1l. There is evident a demand by rese#rchers and others outside of
DAE to have access to various parts of the considerable body of data generated
by DAE farm surveys which are being used in the sector analysis. The eleventh
recommendation indicated the desirability of a publication on what data are
available and how to obtain it. Publication of the data available on the DAE's
computerized data bank has progressed from the 2516-17 and 2518-19 surveys.
The 2519-20 survey 1s on the data bank and the documentation of the data
location and definitions is being developed in the statistic center. Also
being developed is a document on the methods of returning this stored data.
The estimates of crop production, area and yileld are published in the govern-
ment programs to estimate and report final production figures for all the main

crops. A price series is being started and will be computerized and documented
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when the series reach a sufficient length to accommodate reliable trend
indications.

12 and 13. In view of an emerging focus 5n implementing plans at
the Province level suited to local needs, the twelfth and thirteenth
recommendations indicated that further efforts should be made to adapt
model;ing to the Province level and that DAE should respond to requests by
Governors for fesults at the Changwat level.

Preparing recommendations for the Changwat level policy programs was
begun a year ago in response to requests by the Changwat Governors. Presently,
these requests are fulfilled by interpretation of the national and regional
~ analytical system. Also, model development is underway to expand the regional
| and eventually the national models to reflect Changwat characteristic and there-
by increase the reliability of recommendations for Changwats. This effort is
beginning in the Northeast where the development ;equirements are most neaded
and the Governors are faced w&th the most difficult income problems.

14. In its final recommendation, the second evaluation term endorsed
the idea expressed in ASEAN meetings that Thailand would be a suitable location
for a regional training center in sector analysis. Plans have progressed for a
regional center to be operated by DAE, both in'terms of outlining specific
training that would bé offered and in terms of seeking funding ;ssistance
througﬁ the ASEAN organization, as will Be considered more fully below in

Part V on Thal permanent capability.

Purposes of the 1978 Evaluation

The foregoing report of findings on the recommendations of the second
evaluation team completes one of the tasks of the present third evaluation.

The fact that project activity has been substantially responsive to the
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recommendations sets the stage for the remainder of the present evaluation,
which can proceed to the major issues raised in assessing the success of a
project of this type.

The present third evaluation differs from the first two, not only in
coming at the end of over.a year of additional effort, but in being charged
with considering accomplishments of the project since its initiation. What
remained as plans in the first two evaluations is either accomplished or not.
The full range of modelling and analytic capability can now be evaluated from
the point of view of whether it is adequate and operational. A more cdmplete
Atest is possible of how the capability is employed in actual policy analysis
and how reliable and useful it appears to be. With all the ISU team members
e*cept one having departed from Thailand, the extent to which the project has
succeeded in developing an independent and self-sustaining capability that will
carry on the work can be judged.

The team was asked to give more particular attention to rural poverty
than the previous evaluations, for Ewo reasons. First, since inception of the
project, there has beeu an increase in the policy concern for the rural poor
by both the fhai and the U.S. goverﬁments.' Second, the proposed three-year
extension of the project would have as a primary aim giving added emphasié
in this area. The team was asked to examine how the project has addressed
the needs of those on Thailand's smaller farms, to test the hypothesis that
improved analytic capabilities in fact benefit the poor, and to make recommenda-.
tions in this context on how best to meet the needs of the rural poor in the
future.

The remainder of this report gives the results of the investigation
of these mﬁjor issues by the third evaluation team. The members of the

evaluation team were:
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Dr. Warin Wonghanchao (Co-Chairman)
Dean of Economics Faculty
Chulalongkorn University

Dr. George S. Tolley (Co-Chairman)
Professor of Economics
University of Chicago

Dr. Tongroj On-chan
Professor of Agricultural Economics
Kasetsart University

Mr. Sombong Pattamavichaiporn

Technical Services Division

Department of Technical and Economic Cooperation
of the Royal Thal Government



II. QUALITY OF THE WORK

History of Development of Models to be Evaluated

This part of the report reviews and evaluates the models which have
been put in place. These are the models whose uses in policy and whose
performance are evalua;ed in subsequent parts of this report. While summary
information is given on the models, the primary purpose is to make evaluative
comments and not to exhaustively catalogue what has been done. A source
glving more detail on what has been accomplished is coﬁtained in the DAE
briefing materials which were prepared for this evaluation and which are
appended to this report. Still further information is con:tained in the
research documents and the annual reports of the project listed at the end
of the briefing materials.

Basically, three types of models have been developed and employed by
ISU-DAE:

(1) Linear programminé models which include

= National LP model

National Livestock Model

Regional Models

Transportation-Storage-Processing Models
- Models to be used in the Nutrition Project
(2) Econometric models which include
(2.1) Macro econometric models, i.c.:
= Model I which is lincar in both parameters and variables

18
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- Model II which is linear in parameters but nonlinear

in some variables.
(2.2) Micro econometric models, i.e.:

- Commodity demand models

- Population model using regression analysis (Basic model
was developed without using.regression analysis. The
intended population model with regression analysis has not
been constructed as yet.)

- Rice buffer stock model

(3) Input-Output Models

- Semi-input output table of support sectors for agriculture.

During the first year of the project the emphasis was first directed
to staff training and development of a typical zone linear programming model.
This allowed for familiarization of the ISU staff with Thail agriculture and
" data sources. The zone 7 model Lecame the prototype for the agroeconomic zones.
After the general form of the crop model was established, further zone model
construction was largely handled by DAE staff. After the programming models
were well established econometric studies of individual commodity demand markets
were initiated.

At the start of the second year the macro economist position was filled.
and work began on a national macro econometric model of the Thai economy. The
agrocconomic zone modeling cffects continued. When enough zone models were
completed for a region they were combined into region programning models.

These regional models maintained the resources use detail of the
, agrocconomic zone models, with specification of monthly land use by five land
claases, monthly labor and capital requirements, and monthly demand for borrowed

capital by three sources.
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By the end of the second year the national crop programming model was
completed. The initial results were presented to National Economic and Social
Development Board staff for their consideration. NESDB responded by requesting
analysis on a set of seven alternative development plans to be used in formulat-
ing Thailand's Fourth Five-Year Plan.

The macro econometric work continued during the year. A preliminary
twénty-one equation model of the Thai economy was Eémpleted. The Transportation,
Storage, and Processing (TSP) model for rice was formulated and estimation of
parameters and coefficients started. The Regional Crop models weré used for
supply response studies for major export crops of Thailand. Additional
studies detailing the demand for agriculture labor and potential migration
between the agricultural and non-agricultural sectors were done.

The demand for kenaf commodity model was completed. Commodity models
for rice, mungbeans, soybeans, and maize were initiated. Computer programs
for survey processing were made operational. Software for reduced form
simulations were created.

Much of the projects third year efforts were devoted to the analysis
of the seven development plans alternatives. These results were presented to
NESDB staff, department directors within the Ministry of Agriculture and
Cooperatives and other selected guests in a seminar sponsored by DAE in June 1976.

The macro econometric models of the national economy were completed.
Model I consists of 45 equations with 36 behavior equations and O identities.
Model II is a slightly more disaggregated reversion with 55 equations., It
differs also from Model I in that it is non-linear in the variables, a monetary
sector is added, and the gross fixed capital formation equations are more
diunggrcgafcd. Model II was gimulated using Gauss-Seidel techniques to study
the predictive performance and dynamic stability characteristics. Model I was

likewisc simulated using reduced form analysis,



21

The'regional crop models were used to analyze in more detail the
regional implications of the agricultural development plan alternatives. Also
additional supply response and labor utilization studies were completed dﬁring
this period.

Preliminary arrangements were made with representatives of NESDB to
cooperate in the development of input-output models for major planning regions.

Work was contihued on.the TSP model and commodity demand models. Rubber
and cotton commodity models were initiated. Surveys of the rice mills were
conducted to obtain more detailed technical coefficients for rice processing
in the TSP model.

A national livestock model concentrating of cattle and buffalo was
initiated. With this model the spatial distribution of livestock production
needed to satisfy the demands for meat and draft animal power can be analyzed.
Also. the competition for land and other farm resources between crop and live-
stock production can be quantified.

In November the installation of additional computer equipment was completed.
This increased the CPU to 16 K words and added to two more disk drives. With the
upgrading of computer facilities a éignificant Feduction in the execution -ime of
programs was realized. Sucrvey processing programs were redeéigped to the advan-
tage of the new equipment. Additional computer software developed during the
year included a Generalized Gauss-Seidel iterative procedure for solving a
system of simultaneous equations.

A Data Bank containing General Farm Surveys results was developed for
the 2516/17 BE survey. The Data Bank contains approximately 8,500 characteristics
from the General Farm Survey for each changwat. For each characteristic the
population ;stimnte, the coefficient of variation, and the percentage of farms

reporting the characteristics is provided.



22

During the fourth year continued use was made of the national and
regional crop programming models for policy and planning purposes. Areas of
particular interest were export potential, incoﬁe generation of the agricul-
tural sector, and supply response of major upland crops. Updating the models
to incorporate additional survey data also utilized considerable staff
resources.

The &evelopment of the National Crop and Livestock model continued.

Due to the size of this model and other compﬁter prograas the capacity of
DAE's 1130 computer was becoming a very constraining factor. Arfangements
were made to use the IBM 370 computer of the Department of Business Economics
in the Ministry of Commerce. FORTRAN compiler and MPSX-370 computer packages
were ordered.

In the process of disseminating the results of nctional and regional
planning efforts at a meeting of the changwat gsvernors of Thailand, a request
was made to DAE to provide.assistance in making development plans at the changwat
level. The ISU/DAE stgff outlined a set of research methods and models that
could provide the informgtion needed at this level. Work started on developing
changwat programming models that would contain detail of farm type characteris-
tics. Also effects were made to determine tﬁe interactions of agricultural
and non-agriculturai sector at the changwat level. A preliminary model of
crop“production and important non-agriéultural sectors was started to test
the feasibility of an integrated linear progrgmming social accounts approach
to local development planning.

Efforts were started in developing the interface needed to link the
national crop and livestock model with the macro econometric model. To allow
the programming models to be used in a recursive fashion, behavior equations
of supply responsé were specified and estimation began. These relationships
would be used td place flexibility constraints upon year-to-year changes in

agricultural production.
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The surveys processed during the year included the 2518/19 General
Farm survey, specific surveys for rice main crop, kenaf, maize, second crop
rice, and rice stock surveys. Software developed included survey processing
programs for two and three stage cluster surveys, programs for input-output
analysis, making the simulation program DYNAMOIOperational, and upgrading
. factor analysis and stepwise regression packages.

During the fifth year the recursive national crop model was completed.
Recently this model has been used to analyze the export targets proposed by
the Ministry of Commerce. By using this behavioral relacionship'developed
about farmers response, the recursive model can predict production levels
forthcoming. The feasibility of export targets can be analyzed and recom-.
mendation made as to price and other policies needed to obtain the production
to satisfy both domestic usage and export targets.

A very important development during this year has been the availability
of the 370 computer at the Department of Business Econoﬁics. This has been
helpful in two respects. The spéed of execution of jobs or execution times
is considerably faster with the 370 computer versus the DAE's 1130. For
example, érogramming models that ﬁook days to solve on the 1130 carn now be
solved in hours. Secondly, jobs that were impossible to run Que to the
limited capacity of the 1130 are now possible using the new facilities.

The National, Regional, Zone and Farm
Level Linear Programming Models

The models have been constructed at four levels; the national, the
regional, the zone, and the farm levels. The national models are used to
study the development objectives and goals. Regional models allow more
detail oﬁ the resource use and production alternatives given the limited

computer capacity. The zone models based on the agroeconomic zones allow
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more detail in resource use, production and income. Finally, the farm
level models now being constructed will among other accomplishments,
generate information on the distributional effects of policy on the various
farm groups. Considering that planning at the changwat level has become
an important policy in recent years, the farm level analysis will aid the
planning process of the changwat throughout the country. The national crop
model was particularly constructed to give some.guidelines of production in
order to meet the domestic demand and to achieve export goals. Recent
analysis involves the study of the potentials of new technologie;. Some
refinements of the models have also been made to study the effects of cost
of credit on resource use and income. A considerable effort has been made to
modify the national models. As a result, the newly modified Recursive Linear
Programming models (RLP) have been constructed and applied. The RLP models
will give better and more realistic estimates for short-run policy analysis
than the original linear programming models. To date, the RLP model is still
being tested.

In the opinion of the evaluation team, the refinement of the linecar
programming national models is a good step in the modelling effort. While
it involves more data and analysis, it should improve the reliability of the
solutions.

As regards regional models, a series of regional models was developed
with internal consistency so that they could be linked together in a national
model. Since there are many differences in agricultural and cconomic
characteristico of the whole country, the regional crop model has bheen con-
structed in order to ntudy the optimum allocation of national renources and
the dintfibution of ou*tputs under various conditfonn, and alno to give

regource supplics in cach reglon of the countrioes.



25

For the planning purposes, the 71 changwads have been grouped into
19 agroeconomic zones. These 19 zones are also grouped into 4 regions. The
Northern regional model which has been completed contains seven plan
alternatives for the anricultural development planning objective of the
government. Data used were revised from the cocfficient data for 1971-76 using
the General Farm Survey of 1972-74. Prices used were the average farm prices
of 1973-75 except for those of non-glutinous and glutinous rice that the
gupport prices were used. Targets and bounds were used.

The Northern model illustrates the usefulness of the results which
indicate considerable underutilization of land and labor resources. The need
for credit is also quite great as less than twczaty percent of the total
operating capital comes from the internal sourzce.

Current work includes: (1) improvement and revision of data by using
the latest data of the GFS and latest daca from the ocher surveys of the
govern-ment agencies; (2) ghe analysis of the effect uf the change {n non-
agricultural wape rates on the labor market; (35 the analyvsi{a of fertilizer
use, irrigation, and price and marketing of farm commoditiv.. It {3 recognized
that an {mprovement of {input-output coefficients is necessary, and this s
being done. At the farm level, farm level models are belng constructed to
indicate the advantage and disadvantage of different farm groupn. They are
daveloped for connfntency between the natfonal, regional and farm level modaels,
Farm type i{n defined by grouping farms that have the same land characterintica
together. The {requency dintribution of net {ncome for farming from the GPS
in 1975 wan the major criteria ia dividing farm by afze.  Farma have been
divided into 6 types, 3 nizen and 3 land ownership categoriecs, This plves a
total of 54 ponafble type-sfze-ounership classes, Data used come from the

CPS (1975-1976) vith nupplementary data on aoll type and ratnfall,
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The farm level modelling program will differentiate farm charac-
teristics witﬁin 71 changwads. The changwad models are linked to the solution
of the national model through the regional prices determined for the crops
in the national model. The farm models are solved as a profit maximizing
model subject to the resources available, the fixed demand of rice for home
consumption and the market prices specified.

The continuing work in farm modelliug will emphasize the relation-
ships and interaction of the local farm units. More study will be done on
defining unique farm type and size units. Estimates of producci;n coefficients
for each of the farm types and sizes will be completed simultancously with
the on-going program to develop a new coefficient estimating system for the
nation and regional models.

The 1978 evaluation team has paid much attention to the technical
adequacy of the lincar programming models. We believe that the basic economic
logic underlying the modcliing of the agricultural sgsector is sound and the
results obtaiued are reliable. The data used aéc from extensive national
farm surveys conducted yearly. The methodology used in sampling design
appears to be statistically adequate.

There have been revisions and modifications of the models and the data
used. The introduction of the RLP model has improved estimﬂgcs for policy
deciaiono. The farm level models will give useful {nformation especially
for the planning at the changwad level. Revisions of the cocefficients at all
levels of analysis are befing made which will improve the quality of the
catimates obtained.

Attention glven to land ownership and farm size in the farm level
models in appropriate as {t will now be ponnible to inventipate the dincrib-
utional {wmpactr of policicen on incomen of certain farmer groups. However, {t

may be deairable to modify the modela so that a study on the ponnible cffect
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of the change in land ownership pattern and farm size may be conducted. This
should be part of broader efforts that attempt to link current developments
as reflected in the models to longer run influcﬁces on agriculture including
building in migration predictions along with migration responses to policy
alternatives, off-farm work as endogenously determined, effects of the cost
of labor in the economy as a whole on farming and income distribution taking
account of effects of policies on returns to different factors of production

and on transfers of wealth between generations.

The Input-Output Models

A pilot input-output project has been carried out in Zone 3 which
consists of changwat Khan-Kaen, Mahasarkarm, Roi-et, and Kalasih. Input-
output relationships are estimated by sampling survey. Two stage stratified
random sampling, systematic random sampling and purposive sampling techniques
were used in the survey. It is expected that linkage between the farm linear
programming models and the input-output model can be established. By
developing the industry accounts for the input and product marketing sectors
in a manner that maintains a.quanticy identification with the I-0 value a link
between the production sector ana the other gectors can be developed in a
linear programming framework. The input and product marketing sectors can
replace part of the distribution system associlated with the production sector
in an LP model. Also, the LP of production can replace the production sectors
in the I-0 table. MHence, the linkage can be easily put together at the zone,
regional or national level. By including input and output sectors, a better
estimate of employment and income impacts can be obtained. It can also help
to expand the analytical capacity. For example, it is possible to evaluate
increases in the production by introducing marketing capacity or availability

of inputs rather than only the more conventional LP restraints in production
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possibility such as land, labor, capital and production technology.
The following excerpts from the input-output study indicate the
substantial progress that has been made and deﬁonstrate that it provides
operational tools for making quantitative comparisons among a number of

alternative farm and nonfarm policies:

Developing the I-0 for each zone provides policy analysts with
the facilities to calculate multiplier effects of alternative sector
investments, Table 6. Given the policy goals selected different
industries would be promoted based on the industries contribution
to these goals. Income multipliers are high for smallrice mills
(17.49), rice wholesalers (15.53), rice retailers (14.82), cassava
chip mills (14.40), cassava chip dealers (11.59), and rice buyers
(10.51). Of this group only rice wholesalers have a high employment
multiplier. Thus the income from those firms with high income
multipliers must accrue mostly to profit or rent rather than wages,
the base for employment determination. The high employment industries
include kenaf buyers (27.59), rice wholesalers (12.82), large rice
mills (11.31), and cassava pellet mills (10.27). '

The output multipliers are high for those firms which create a
large impart on other sector outputs. Sectors which have little demand
for goods from within the zone have a low output multiplier (transporta-
tion at 1.00 and fertilizer wholesales at 1.0l). On the other hand
those firms generating high levels of demand in the region from the
purchase of inputs and non agricultural or intermediate products have
high output multipliers such as cassava chip dealers (3.49), rice
retailers (3.48), cassava pellet mills (3.26), cassava chip mills
(2.74), rice wholesalers (2.70), and large rice mills (2.58). The
rice retailer exceeds t-he rice wholesaler as it is a step further in
the rice handling systems. The production sectors have low multiplier
effects for all three categories as they are at the base of the product
production and distribution system. Their only effect comes from their
own impact and the secondary impacts generated by their demands in the
fertilizer and transportation industries.

Evaluating projects to determine the relative effect each will
" have on the zone's development potential is a complicated procedure
based on many political considerations as well as the economic benefits
determined from the projects balance sheets. Cost-benefit analysis
has been the major component of project aporaisal used to compare the
advantage of various proposals. This system only directly evaluates
the impact of the project as a separate economic sector without looking
at the resulting benefits or costs associated with the required
changes in other sectors servicing the project. Resmussen and
Hirschmand have developed a linkage criteria which measured the cost
and benefits of a project taking into account linkages within the
economy. Their procedure is to use the semi-input output method of
Tinbergen as a means to evaluate the growth potential of a project in
terms of its effect on the total national economy.
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To determine the feasibility of using this procedure for zone
evaluations the I-0 matrix was divided into two sections, with
production of agricultural products in one section and the input and
output service sectors in the second section. A direct cost-benefit
ratio evaluation ranked the sectors in a similar pattern as the semi-
input criteria. In both cases cost is expressed as capital needs per
unit of output and benefits are measured as contribution to value
added. Using the semi-input method for evaluation changed the
relative position of the production sectors even though the absolute
rank of the sectors did not change. Kenaf production has remained at
the top of the scale (changed from 2.52 to 2.68) with non-glutinous
rice (changed from 6.08 to 6.86) and glutinous rice (changed from
4.14 to 5.81) at the bottom. This indicates a low capital requirement
for kenaf relative to the other crops. As an alternative for upland
use for cassava production requires more capital than kenaf and has a.
lower ranking under the semi-input criteria, 5.07, as compared to its
position relative to kenaf on a strict benefit-cost basis of 3.97.

Changing the classification of the sectors to facilitate an
evaluation of the processing sectors increases the scope of the sector
investment evaluation. This definition of the analysis leaves those
strictly local sectors including the retailers, wholesalers, buyers .
and commodity dealers as the sectors against which the others are
measured for their contribution onto zone d:velopment. Using the
direct cost-benefit ratio as defined as thi. »rocedure, the agricul-
tural production sectors rank low on the s¢ - 2, kenaf sixth, cassava
seventh, nonglutinous rice eighth, and glut. :ous rice tenth. The
highest ratios in order are kenaf baling, cassava chip mills, cassava
pellet mills, and cassava flour mills. By changing the criteria to
include the impacts on the local service sectors, keaaf moves from
sixth to third and all other production sectors move up slightly in
rank. Small mills fall from fifth to tenth in the rank. The kenaf
bale and cassava chip mill sectors still maintain the top two spots.

The procedure of using the semi-input output table can also be
used to evaluate new projects to compare their feasibility against
present sector allocations of benefits (value added) and costs (capital)
Now projects using the resources available in the input sectors or.as
intermediate inputs from the producing sectors can be evaluated using
this procedure. There are discussions about introducing a kenaf pulp
factory which would process the kenaf into a product similar to wood
pulp for paper manufacturing. After the data for this factory is
completely developed by the project supporters it will be evaluated in
the model in comparison with other sectors such as the cassava flour
and pellet producers. These compete for the productive capacity of the
upland area and should be considered more competitive investments as
compared to rice processing.

The difference in response between that indicated by the I-0
analysis and the LP production sector solutions reflects the evaluation
criteria used to control output. The I-O evaluation uses cost as
expressed in capital requirements to evaluate sector expansion. In
the-LP the present formulation has capital availability only controlled
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by its interest rate. Thus, it is not a strictly limiting resource
and cassava production increases based on its higher contribution to
profit given the expandable capital availability. A change in the LP
formulation to include investment capital and competition by the
production sectors with other capital users may cause a shift to kenaf.
An inter-dependence of the capital and labor markets between the pro-
duction and nonproduction sectors is being developed in conjunction
with expanding the sector analysis project beyond agricultural production.
The example above exhibits a compatability between a flexible
production technology represented by the LP and the I-O input and
processing sectors. Much work must yet be done to completely link
the system. The labor and capital markets .need to be integrated and
a restraint reflecting the expenditure of development funds separate
from operating capital needs to be included. The logical step beyond
this may be to investigate integer constraints reflecting large develop-
ment projects and their contribution to the zones growth.
The step after completing the zone models will be to link these
on a regional rather than national basis. This will give a completely
interactive agricultural sector model which can be linked to the other
sectors as the NESDB completes its work. Efforts to link agricultural
production to other sectors are just beginning in DAE. It is hoped
that over the next year or so representative models can be developed
and serve as an important tool in the DAE-MOAC policy evaluation program.
A policy analysis system constructed with these components would allow
the policy analysis to specify development targets relating to zone
income, employment or other measurable target variables and develop
alternative government actions to reach these targets. A critical input
in most countries is development capital. The model could be constructed
in a manner that specifies acceptable levels of the target variable
and solved with the objective function of minimizing government develop-
ment expenditures. The major goal in this type of formulation would be
to select a set of government investment or government policy actions
which would contribute to the development of the zone to a specified
level. Each of the projects or a set of compatible and complementary
investments would be included as separate activities in the model and
the solution select those meeting the goals with minimum government
investment.

The evaluation team finds the I-0 analysis extremely promising,

particularly in connection with possibilities for an expanded focus on

policies concerned with much poverty. Further attention would be valuable

to the relations between results from the I-O analysis and policy criteria

and effects, including not only cost-benefit and semi-input criteria as

already done but also availabilities of local labor supplies, short-run

impacts versus longer run consequences, and income distributional conse-

quences within and between local economies.
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"The’ proposed Social Accounts Matrix (SAM) will help to extend the
I-0 analysis and will facilitate giving attention to the effects just
mentioned. The social accounts approach propoéed is very ambitious, and
it may be desirable to proceed incrementally in developing it to ensure

that an operational capability is established.

Tﬁe Macro-Economic Models

Two macroeconometric models have been constructed and validated
over the data period from 1962-1974. The final report on the development
of the macro models including validation results and data is titlea
"Macroeconometric analysis of economic activity in Thailand" (by Stephenson
J. and K. Itharattana, publisgéd by the Center for Agriculture And Rural
Development, DAE-ISU Sector Analysis Series: No. 6, 1977). Both of these
models have been reestimated and revalidated following annual data revisions
in the National Income accounts. The reesfimation for the 1962-1975 data
period was completed during June 1977.

The general methodology for completing the linkage between the
macroeconometric model and Ehe Programming models of the agricultural sector
has also been completed. These methods were discussed and comments
solicited at the second ADC seminar on Sector Analysis in Asia held in
Cebu City, Philippines in November 1977. The linkage between the macro-
econometric models (see "Structure of a recursive model for policy analysis
in Thailand, by A. Stoecker, K. Nicol, and Somnuk Sriplung) involves a
rather large research effort to put the agricultural sector models on a

recursive formulation, incorporate the commodity demand analysis into the

system,- and further disaggregate the macroeconometric model.
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The estimation of flexibility coefficients and the reformulation
of the linear programming model in a recursive format has been completed
for the major crops. The crop model in recursive form has just been
used to study the feasibility of meeting export targets during the coming
crop year at the request of the Minister of Csmmerce. The recursive crop
production equations for rice were used during the previous drought to
estimate the impact of reduced fainfall on rice production. This informa-
tion used in determining export policy enabled policy makers to make
interim decisions pending the completion of the more complete rice’production
survey.

~ The program software and data collection necessary to complete the
est;mation of the linkage equations for the recursive policy model referred
to above have completed and the data set has updated through 1976.

The macro models are currently being updated through 1576. The
methods used in this update are also contained in an appendix to this report.
This has progressed more slowly ;han anticipated because NESDB has changed
the base year for constant prices from 1962 to 1972, previously obtained
unpublished data series obtained'from NESDB are no longer available or being
calculated, and because of personnel changes in DAE. The person who
originally worked on the macroeconometric model is obtaining a Ph.D. degree
from Iowa State University. This person is expected to return and assume
regsponsibilities in this area. The current replacement on the macromodel
is making good progress but has had only two months experience in this area.

The future work in this area is expected to be guided by either
TDY assistance, the marketing analyses or a combination of both, In summary,

the data has Leen collected, some of the recursive parts of the agricultural
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models have already been used for policy analysis but considerable estimation
work remains before the svstem is fully operational. Of the two macro-
econometric models being constructed, Model I consists of 36 behavioral
equations and 9 identities. The model includes standard variables in the
Thal national income accounts with no -specification on monetary sector. All
equations in the model are linear in both parameters and variables.
‘Model II has 55 equations with some of them, méinly private consumption
functions, impact functions and production functions, are nonlinear in
variables. lowever, all the parameters in the model are linear. Model II
is an extension of Model I by incorporating monetary sector into the model.

Due to data limitations, all equations in Models I and II are
estimated by ordinary least square method. All equations have good statis-
tical fit. Predictive performance of the two models, evaluated by Theil's
U-statustic, is reasonably good. However; due to the level of aggregation
in the behavioral equations and identities {or describing the government
and monetary sectors, fiscal and monetary policy instruments in the models
are limited. The models, therefore, are not as useful for policy simulation
as for forecasting macro variables. Also, the inability to disaggregate
income distribution cquacions makes the two models inefficient in describing
all the interactions between and within the agricultural and nen-agricultural
scctors, reducing the uscfulness of the models for analyzing some issues
of sectoral income distribution.

While data deficiencies and the high level of agpregation limit
the usefulness of the models for poli.y purposcs, the models will be useful
in this reapect when combined with other models provided consistency can
be cnuufcd. If the efforts of ISU-DAE in developing linkapes between these
models with other sectoral or sub-national models can be realized, the

macro models will be of considerable value in solving policy quentions.
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As indicated in the preceding sectioms, within DAE attempts have
been made to link Model II with the National LP model for the agricultural
sector through a group of commodity demand models. The linkage retains
the essential structure of the macro model but substitutes agricultural
crops and livestock production processing, marketing and transportation
from agricultural sector models via commodlty demand models for all or
‘part of the relevant equations in the macro model. The resultant system
is recursive in the sense that the current year variables are independent
in part on their values in previous years. It is also recursive in that
the agricultural sector model depends on the macro model and commodity
demand models to determine totally or partially the demand for agricultural
product, labor supply and other factor inputs which affect agricultural
outputs. The outputs from the agricultural sector model then become
predetermined variables for solving the relevant equations of the ﬁacro
model. The current period results of the combined macro and agricultural
sector system are then used to update this system for the following year.

The key element of the linkage between the macro and agricultural
gector models is thus the existence of a market sector consisting of
commodity demand models that can determine demands and prices based on the
outputs derived from the agricultural sector model. The results from the
econometric commodity demand models then determine the values of some of the
predetermined variables in the macro econometric model. Likewise, the
prices obtained can be used in determining the flexibility constraints for

the next iteration of the agricultural sector model.

Although at present it is not possible to establish the success of

the linkages betwcen the macro model and the agricultural scctor, the
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methodology toward this end has been very well developed. The success of
such linkage will depend on the development of various sub-models such as
the above-mentioned commodity demand models ana other models currently in
the process of construction such as the transportation-storage-processing
model for rice, mode's to be used in the nutrition project, and the
papulation model. If the linkage can be successfully established, the
value of variables -determined by macro and agricultural sector system will

be useful in the rice buffer stock model.

Other Models

In terms of commodity demand models, models for kenaf, mung beans,
soybeans, cotton and maize are completed. Preliminary models for rice, sugar,
and rubber are also finished. The work on dairy products and cassava is
also started.

A recursive crop-~livestock model is being completed by the DAE
staff. This model will undergo a 5 year validation run during the near
future. DAE staff members from the Statistics branch are proceeding with
the necessary statistical estimation of flexibility coefficients for the
remaining commodities.

The adding of the livestock industry to the national model helps
make the model more complete and more realistic. There is however, need
for some revision of the livestock sector so that it can provide information
on the potential effect of the current livestock development policy on the
resource use, production, and income. An extension of the crop and bovine
model to include other animal activities namely hogs and poultry will be

desirable as they are presently of much concern by the policy makers.
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For the transportation-storage-processing model for rice, only the
part pertaining to Zone 3 is finished. The study is supposed to cover a
total of 19 zones. Basically, the linear programming technique is used to
develop the model.

The nutrition-project is a joint effort of DAE and the Institute
of Nutritional Research of Mahidol University and covers a pericd of three
years'starting from October 1978 to September 1981. The first phase of
the project will focus on collecting secondary data on food consumption,
family income and expenditures, and nutritional condition of villages.

The second phaée will be the constructioa of production model by having the
eating habits and nutritional conditions as the variables in planning for-
production. Field surveys for the project will be condﬁcted twice during
1979 and 1980. A total of 20,000 samples from the selected areas all over
the kingdom will be collected. The data from the nutrition project will be
able to supplement and update the data presently in uge by DAE for construct-
ing various existing models.

The population model developed by DAE is in an experimental stage.
A simple model is constructed by using 1970 population census and the 1970
birth and death statistics from the Ministry of Publi. Health. The model
provides population projection of the whole kingdom by age and sex for 1979.'
It is expected that a new model with better accuracy will be developed. The
population projection to be derived is important for determining demand
coqditions for various agricultural output and the availability of labor
supply to be used in other models.

Regarding the rice buffer stock model, among ASEAN countries,

interest on the establishment of a food security rcserve system within the
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ASEAN region has been expressed tor quite some time. Administrative and
political problems seem to have delayed the implementation. Lack of
information and careful analysis have added to the difficulties in forming
the program which is supposed to benefit all parties concerned.

The project study of rice buffer stocks is therefore of particular
relevance for policy implications. The simulation approach is also appro-
priate. However, keeping in mind the large daéa requirements may usefully
affect the construction of the model as well as the reliability of the
results obtained.

It seems, furthermore, that this kind of analysis requires coopera-
tive effort of researchers from other ASEAN countries. Participation of a
political scientist may also be needed so that he can provide some insight

into political factors affecting policy decisions.

The Data

Macroeconometric Models. The data for the models are yearly

observations for the period 1962-1974. 1In Model II, the data base has been
extended to 1975. With only 13 to 14 observation points (13-14 years)
stability of the estimates cannot be ensured. Although the results of the
backward simulation in both models shows that the models can be used for
making forecasts, annual changes due to external factors, both social and
political, may affect greatly the prediction performance of the models. The
changes in foreign trade cuan also affect such performance. For those who
have some experience of using Thailand's national income data, the data
deficiency in capital formation is well-known. More disaggregated data on

gross fixed capital formation by industry group are available only for the
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period beginning in 1967. Hence, it is necessary to use the backward
forecast data of 1962-1966 for estimating the gross fixed capital formation
equations. Also, in estimating production function, it is essential that
data on capital stock are available. However, such data cannot be obtained
in Thailand. In model II, therefore, estimated capital stock data are
used in deriving the statistical production function. If better data are
available, several -behavioral equations in Models I and II will have to be
re-estimated.

Microeconometric Models:

(1) Commodity demand models. In most cases data limitations consist
of lack of time series data. In oﬁher cases existing data are
of questionable reliability. The most reliable data used in
commodity demand models is the foreign trade data. Price and
production data are next in order of reliability, although they
vary among c;mmodicies. More recent production data are less

subject to error as better statistical survey techniques have

been used to estimate crop production. Price data for commodities

that are subject to government control are sometimes subject to
more error than non-regulated commodities. The most severe data
problems exist in determining domestic utilization. For most
commoditities only sketchy information {s available about
quantity of processing of agricultural commoditica.

(2) Population model. Data base used {n the model fu obtalned from
1970 population census and the birth and death statinticn {rom
the Minfatry of Public Henlth. The relfability of both data
sources (o quentionable, an underestimation han been found In

both nources.
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(3) Rice buffer stock model. The model includes all ASEAN
countries. Although Thailand's data on rice are fairly
reliable, the data from other countrices are of questionable
quality . 1In all countries, data on rice stock carry-over
are of less reliability than data on consumption and production,

Input-Output Models. The major data source for the input-output

models is field surveys. Although DAE has the facilities to develop and
carry out the required surveys, the major limitation on the I-0 program
concerns the scope of the surveys. To this point the authori:aiiun has

only been received for conducting necessary survey of agricultural sector,
Because of the limitation of the budget appropriation, DAE has conducted
surveys on Iinput suppliers and output marketing and processing {n connection
with only 7 major crops, {.e., rice, maize, kenaf, sugar-cane, soybeans,
ground nut and rubber.

Other Models:

(1) Regional models, Tﬁe modela have aeparate bound asets for each
zone which include land by type and month, labor by month,
capital by month and capital borrowing by nource. In addition
to the bound sety for ecach zone, pofint demand estimates which
ware taken from the natfonal model have been added (o the form ‘
of reglional marketing bounds for cach nelected comsodity. The
data requirement {n satisf{ed by fleld nurveys conducted by
DAE. Quality of the data has been fmproved considerably through

the years under the joint effort of 15U and DAL,



(2)

(3)
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Transportation-storage-processing models. Data deficiency
is formed mainly in costs of processing paddy into rice and
the loss of paddy and rice during storage period. This data
deficiency has created difficulties in constiucting the
model.
Models to be used in the nutrition project. As few secondary
data are available, the data condition will depend greatly

on the outcomes of the 1979 and 1980 field surveys.



III. USES IN POLICY ANALYSIS AND DECISION-MAKING

Review of Policy Applications

The fact that DAE has been increasingly involved in the policy
making process is well known. The DAE through the use of the planning
models has been providing information for policy decision making to various
planning and implementing agencies such as the NESDB, the Ministry of
Commerce and the agencies within the MOAC.

The type of policy analysis DAE conducts ;s wide ranging. On one
hand, long range development plans must be analyzed and recommendations
made to government planning decision makers. On the other hand, policy
recommendation must be made sometimes in a matter of days or even hours
to alleviate an immediate crisis. In addition to the differing time frame
of policy issues, the scope of target groupg can be very different. Many
policy questions are national in scope, such as pricing policy and trade
policy. Other policy questions involve a particular region or changwat,
or even a particular target group within a changwat. In all cases the DAE
must be ready to quantify the consequences of proposed policy issues and
to make recommendations to decision makers as to the best policy to achieve
the desired goals. To be able to handle this task DAE must have a very
complete set of analytical techniques, models, and skilled policy analysts.

Through the Agricultural Sector Analysis (ASA) models, DAE has
clearly been enabled to respond more effectively to these policy needs,
particularly in supplying quantitative assncssments. The evidence for this
is the wide use of the ASA modelu in DAE policy work. The inf{tial cxtensive
use of the work in the development of the Fourth Five-Year Plan and other

41
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uses during the first four years of the project were documented in the
1977 Evaluation Team report. The uses have greatly proliferated since
that time. In addition to the areas of application mentioned in the
Overview of the Project in Section I of this report, further uses of the
models include:

Estimation of annual exporis targets for rice and other
crops for MOC

Analysis of overall agricultural economic situation with
recommendations to MOAC every six months

Analysis of sugar cane location and possible alternative
crops to sugar cane

Analysis of location of cassava production
Analysis of price stabilization for beans
Analysis of fertilizer policy

Analysis of location of- tapioca plants

Analysis of maize export controls (whether to have long
term agreements with Taiwan or Japan)

Analysis of contract poultry farming losses experienced ty
some contract farmers

Analysis of the pork situation with recommendations on how
to overcome the current low price

Analysis of possible alternative crops to sugar cane

Analysis of how to increase the second rice crop to make
up for the last year's small main crop

Analysis of possibilities for storing rice to aid drought
stricken farmers in future years

Adéquacy of Policy Focus

The following statcment supplied by the ISU-DAE team indicates
views on policy problems and possibilities for model application in the

Thail setting:
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The Thailand Agricultural Sector Analysis Projects faces many
issues and problems which are similar to those faced by policymakers
and researchers in other developing countries. Thailand is concerned
about growth in income and employment; in reducing income and employ-
ment disparities between rural the urban people, among regions, and
between the agricultural sector and the rest of the Kingdom. Thailand
is also concerned with expanding the potential for increasing agricul-
tural production to insure adequate food supplies and to earn foreign
exchange. Export expansion and import substitution are recurring topics.
Thailand has an unusually large and still dominant agricultural sector
in terms of GNP, population and export earnings (rice, rubber, cassava,
maize). Rapid expansion of domestic demand, primarily in the form of
increased population, can slowly erode these important sources of
foreign exchange and reduce per capita productivity in the sector. For
many years agricultural production has been expanded primarily by land
extensive methods, and this cannot be relied upon in the future.

Thailand also faces some rather unique political and economic
challenges in large portions of the rural sector where poverty and
unrest are common. There appears to be motivation to explore the
potential of expanding irrigation, tp push for higher participation in
multiple cropping and to utilize improved farming technologies. Under-
employment is a serious problem for agricultural laborers. Currently
there is a high rate of immigration from low income rural areas into
the urban centers (primarily Bangkok), which accentuates problems of
congestion and unemployment in the nonagricultural economy.

There is no scarcity of issues and problems which could provide
focus for Project and DAE Research. Listed below are the set which we
feel has some chance to be addressed within the limits of what we
expect our capability to be: (a) price and income response for major
agricultural commodities including demand analysis and commodity supply
responses, (b) land and irrigation expansion potentials and alternative
methods for increasing per rai and per capita productivity (new varieties,
fertilizer, management), (c) analysis of alternatives and fertilizer use
for rice and upland crops, (d) resource utilization and capital for
labor substitution (labor, capital, machines), (e) agricultural marketing
and transportation, (f) distributional impacts of national programs on
agriculture and of agriculture on the national economy, and (g) relation-
ships between retail prices of selected food crops, foreign exchange
earnings, and farm income.

It appears that major policy issues are recognized by the research
team and the development objectives concerning productivity, income disparity
and employment are particularly well taken. Aside from the question of
emphasis, other policy issues can of course be mentioned. Among these is

agricultural credit. Since 1974, the commercial banks, in response to the
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Bank of Thailand's request, have expanded its agricultural credit operations
considerably. In 1978, a minimum eleven percent of its total deposit will
be provided to agriculture (approx. 14,000 million baht). This will cer-
tainly affect the farm production and income of the farmers. It would
therefore be useful to analyze the impact of institutional credit on produc-
t#on organization and income.

Still another current policy issue is land reform. The implementa-
tion of land reform is expected to be extensive during the fourth plan
period. This may change the farm structure (size and ownership'pattern).

It would be useful to take this into consideration as land reform policy
will likely affect the wealth and income distribution within the agricultural
sector and between the rural and urban sectors. A beginning has been
provided in the DAE work on land reform.

From the many actual uses of the ppojéct tools in policy making, it
i1s clear that the project.has been highly useful. The above discussion of
possible uses of the tools indicates that they'are flexible instruments
that can be applied to an even greater range of policy problems. Judged by
responsiveness to demands for policy analysis within the Thai government,
the policy focus has been largely appropriaée and has contributed to the
ability of the gerrnment to meet its objectives. '

A question to which the presént evaluation team has been asked to
glve special attention, namely the extent to which rural poverty is
alleviated, involves judgments as to whether the demands made for use of
the tools give as much attention to rural poverty as they might, whether
efforts could be made to more fully address rural poverty problems in tool

developﬁcnt and whether alternative approaches involving other kinds of
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projects would be more effective. Consideration of these issues is

reserved for the latter section of this report on rural poverty.

Dissemination

The formal dissemination activities of the project during the
first three years of the project were documented in the 1977 evaluation.
The List of publications given at the end of the present report documents
activities since then. Of particular note is the initiation of the periodic
publication by DAE on agricultural economics which provides a specific
vehicle for continuing dissemination. Iﬁ addition'to participation in
various seminars and briefings, research reports of DAE have thus been
distributed among researchers and scholars at research institutes, govern-
ment offices and universities. They have provided a better understanding
of the Thai agricultural economy and have almost certainly stimulated
further research in related areas.

In addition to these formal activiéies, the dissemination of
project results has taken place through informal contacts, particularly in
connection with the uses of the modelling efforts in poli.cy applications
for various client agencies within and outsida of MOAC. This may indeed
be among the more effective means of communication among DAE researchers
;nd others.

In the opinion of the present evaluation team, the dissemination
efforts have been admirable and effective. A balance has been maintained
between carrying on useful work and communicating with others to spread

knowledge and obtain professional feedback. It is to be emphasized that the
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major purpose of the project is to provide useful policy analysis rather
than to disseminate research results as such. The problem encountered in
some countries has been avoided of undertaking activity solely for the sake
of publishing professionally.
| The evaluation team is in favor of continuation of the dissemination
activities and feels that they could be supplemented with small seminars
and meetings including those concerned with soﬁe specific aspects of the
research. Meetings among a small group of persons concerned will encourage
an exchange of views which may be used to improve the modelling'efforts of

DAE.

Two-Way Communication

Related to dissemination but going beyond it is the issue of two
way communication which the evaluation team was asked to address. DAE
has been active in formulating agricultural development programs both on
policy and operationaf levels. In this role, it 1is necessary that DAE has
good inter-agency communication with departments within MOAC and other
relevant depar:ments outside MOAC. The top echelon officials of MOAC appear
to support DAE's role fully with resultant excellent cooperation within
MOAC. Cooperation outside MOAC depends greatly on the types of Jobs and
functions assigned. In general, DAE maintains good working relations with
the Office of National Economic and Social Development Board (NESDB) and
Ministry of Commerce (MOC) and has widesprcad liasons which are generally
less formal among other agencies.

It is the impression of the team that DAE has becen extremely

responsive to any possibilities for responding to requests for policy
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analysis, both within and outside MOAC. Regarding the question of DAE
reaching out to others, the dissemination discussed above indicate that
DAE has actively communicated to others on recearch methods and findings.
On the policy side, in addition to responding to requests, it is the opinion
of the evaluation team that DAE should be encouraged to reach out at the
working level in making contributions to solutions of policy problems. 1In
view of the large amount to be done to foster the development of Thai
agriculture, inputs from other agencies and from universities should be
maximized. DAE has been making efforts along these lines and ih the opinion

of the evaluatio.. team should be encouraged to expand these efforts.



IV. DEGREE TO WHICH A PERMANENT CAPABILITY

HAS BEEN TRANSFERRED

Briefing of the Evaluation Team

The most reli;ble evidence on the ability within the Thai govern-
ment to carry on the work beyond the project period was obtained in face
to face discussions, in the written materials authored by Thal personnel
at the briefing sessions held for the team and in the handling of questions
and discussion at the briefings. The briefings and discussions fo? the
present evaluation were carried almost entirely by Thai personnel, the
extent of Thai responsibility being markedly greater than in the two pre-
vious evaluations. The written materials prepared for the briefings are
included as an appendix to this report and attest to the fact that
abilities now exist encompassing understanding, use, maintenance and updating
of the models as needed within the Thai govermment. The impressions of
competence from these written materials were reinforced in the oral com-
munications which the team had been the Thai government personnel.

The progress in capability results from the formal aﬁd informal
training efforts and from experience acquired over the fi'2 &ears of the
éroject. There is definitely now a core staff capable of 1r-ying on
applying the existing models without outside assistance. A group exists
whose members are technically competent and knowledgable about modelling,
and there scems to be the beginnings of a group for assuming senior guidance
and assistance roles in policy and program analysis whose strength is likely
to develop naturally over time. The basic situation appecars to be that

48



49
there is full ability to carry on with the models that have been developed
so far and that there is some but as yet a constrained ability to develop

the models further as these require expertise in specirlized fields.

Staff Development Indicators

A comparison of the DAE staff as it existed prior to the present
-project and as it exists now attests to the substantial upgrading of DAE
personnel that has resulted from the project. Key staff of DAE has been
se}ecced to do graduate studies, and other staff members have replaced the
departed students with apparently a minimal disruption of work. Tﬁe training
at the Master's level is nearly complete. Those téained have resumed their
duties in the Division. Three staff members have compieted their Ph.D.
requirements in the last year and ha-e resumed normal duties. Ten more
Ph.D. students are in the United States at the present time. During the
next two years these students are scheduled to be back on the job in DAE.

In addition to formal graduate training DAE has also sponsored
ingervice training sessions in FORTRAN programming, econometrics, agricul-
tural policy, demand analysis, linear programming, mathematical economics,
and job control language for the DOS/VS 370 series computer. Teaching
responsibilities have been shared by ISU and DAE staff.

Table 1 gives information on Ph.D., Master's, Bachelor's and
Diploma training overseas, indicating a total of 16 Ph.D's (10 still in

training), 35 M.A.'s (3 still in training).

Change of Status of DAE Within Government

The change of the Division of Agricultural Economics (DAE) to

the Office of Agricultural Economics within MOAC which is now in progress



50

Table 1. Advanced Training of DAE Staff

Ph.D Master Bachelor Diploma
Number of Officials on
Study & Training Abroad
U.S.A.
Back 4 32 2 -
On~-going 10 1 - -
Total 14 33 "2 -
T
Australia
Back - 1 - 2
Total - 1 - 2
Philippines
On-going on IRRI Support - 2 - -
Total - 2 - -
German
Back ' 1 - - -
Total 1 - - -
Graduated from Abroad on own Support - 6 . 4 -
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is evidence of the confidence of the Thai government in the expanding
agricultural economics capabilities. Figure 4 shows the organization
chart for the DAE as it is at present, and Figure 5 shows the organization
as it will be after transformation into the Office of Agricultural Economics
with enlarged responsibilities operating direétly from the Board of Agricul-
ture and Cooperatives Policy and Planning giving it greater leverage within
MOAC and in relation with other agencies generally. With the re-organization
it will be possibly easier to obtain grade positions necessary to keep
and attract the more highly qualified personnel needed to carry on the

policy analysis made possible by the project.

- Lodging of ASEAN Training Center in DAE

Recognizing the importance of agricultural development planning and
Dividion's capabilities and experience in this area, the countries of the
ASEAN committee have approved the concept of establishing a Development
Training Center to be located in Thailand. A funding request to the Agency
of International Development is being discussed in the joint ASEAN-United.
States dialogue.

The center would provide training to two groups of participants.
One group would consist of high level government officials who have the
Qajor responsibility for government planning. The primary training would
consist of a number of seminars and short courses which would allow these
policy decision makers to interact with each other discussing problems of
mutual interest and concern. This group would also be responsible to sece
that the second group of long term participants receive the type of train-

ing most useful for their respective country nceds.
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The other group of participants would be technicians who would
take part in a technical training program with a duration of approximately
two years. The first six months would consist primarily of academic
training. The remaining eighteen months would consist of applying planning
techniques to problems 'using data from the respective participant's country,
under supervision of DAE staff. This training would be at the level of a

Master of Snience degree equivalent.

Needs and Prospects

Financial supporc for carrying on the work by Thai personnel
appears assured, as indicated by Table 2 giving the DAE budget for past
and projected years in which there is continuous rise in funding. As
indicated in the briefing materials appended to the present report, objec-
tives for future work include an expanded policy analysis capability to
meet national and local development requirements in the agricultural sector
with particular attention to the position of the rural poor in project
selection and project monitoring. At the national level DAE will be
evaluating the impact of the agricultural development program on the repay-
ment capacity of Thailand, the effect on the balance of payments and the
effect on the cost of living, among many other phenomena.

Regarding needs for foreign technical assistance, h ce arecas in
which DAE is now working which call for further technical agsistance are:
(1) cocfficient estimation for changwat models with farm characteristics
uaing raw survey data, (2) linkage of the macro cconometric model with the
national agricultural programming model, and (3) developing and testing

the integrated linecar programming social accounts model for localized
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Table 2

DIVISION OF AGRICULTURAL ECONOMICS BUDGET

RTG.Bg. (B)

1979 29,701,300
1978 25,979,500
1977 24,162,000
1576 21,804,600

1975 20,345,700
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developmént planning. Particularly in the latter two areas, only limited
literature exists anywhere in the world, and assistance is important in
the early stages. Another area of needed assistance is in developing or
modifying computer software to fully utilize the 370 computer.

As a need of a different kind for building competence within
Thailand, personnel in agricultural offices at the Province level who are
responsible for supplying much basic information would benefit greatly
from work and training at DAE, if tnere were some means for arranging for
them to spend some time there.

A final major need that may bé mentioned is in the further develop-
ment of wodels concerned directly with rural development and rural poverty
to meet the basic analytic requirements accompanying increased policy
emphasis on these problems.

Under the present project, it appears that an extension without
additional funding will occur which will enable one ISU team member to
remain for several months which will help to méet needs for completing
model development work now underway. There is a particularly great need
for continuation at some level until the return of the majority of the Ph.D,.
candidates who are now abroad. If it is necessary to tcrmiqatc the DAE-ISU
program, it would be highly desirable to make arrangements 'n the transitional
period with econometricians and programmers available in Tha'lind oatside
DAE, in universities and consulting firms. In any case, to ensure maintenance
of DAF capability, continued exchanges on temporary bases between DAE and
ISU should be encouraged even after the termination of the ASA project.

A proposal for a full-fledged extension of the DAE-ISU is pending

which would give primary cmphasis to developing models explicitly concerned
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with rural development and poverty. Realistically, whether models along
these lines are developed would seem to depend on whether the proposed

extension is approved.



V. THE RURAL POVERTY QUESTION

Ways the Project Deals with Rural Poverty

In Thailand programs concerned with the agricultural production
sector necessarily assist many of Thailand's lowest income families, in
view of the concentration of low incomes in agriculture. Programs directed
to agriculture in the Northeast pa;ticularly affect the lowest income rfarm
families for whom there 1s heavy reljance on rain fed agriculture, small
size of farms (average of about 10 Rai or 2.5 acres), and great di;tance
from the major marketing center, Bangkok.

In its present work program DAE has addressed'the income situation
in agriculture in many ways, with a concentration of efforts on the North-
east. The initial large scale use of the national crop model was in the
development of an overall program for agriculture in the Fourth Five Year
Plan. Emphasis was placed on the Northeast's income level. The final plan
recommended for the agricultural sector included a special development
program in the Northeast to raise incomes of the non-rice farmers, the
poorest of the region's farmers, by promoting crop production patterns to
help overcome drought and facilitate the distribution of iruts and knowledge.

The national érop production model has also been u:d to evaluate |
export policy implications and how they affect the overall reéional distrib~-
ution of income by type of crop produced. Analyses were also carried out to
ascertain appropriate distribution patterns for inputs, especially fertilizer
in conjunction with the above programs.
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"The regional models have been used to study land development
options and labor productivity in agriculture. The labor productivity
study in the Northeast was designed to determine the relative productivity
of labor in agriculture using the present technologies available. The
follow up will indicate changes in productivity which could result from
the introduction of labor enriching technologies.

DAE continuously has staff and resources involved in monitoring
and evaluating the income situation in agriculture. The DAE assisted in
the governments program to provide supplemental income to the r;ral poor
after the drought conditions in the Northeast and North during the last
crop year.

DAE is participating on a committee fruw the Prime Minister's
office to classify, locate, and describe the economic resources of the
nation's lowest income rural families. The program has to date provided
income breakdowns for farﬁ type, size and changwat for the nation based on
2518-19 survey and is almost complete for ]519;20. The breakdown here is
especially important as the DAE will use these classifications to define
the farm units being incorporated in the zone models.

The DAE director and staff serve o& ministry committees which deal
with the problems.of developing programs to raise the incomé of the rural
ﬁmiiies. Representation is frequent ét the Prime Minister's cabinet level
meetings, with recent presentations dealing with rural-urban equity problems
and on regional and farm type distribution of poor farm families.

DAE participated in and developed the final rccommendations for
farm size and resource allocations in the land consolidation program, in

programs of resecttlement of persons from strategic arcas, and in programs
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to develop farm plans in settlement areas. This entails the utilization
of data and analytical techniques developed under the Sector Analysis
Program.

Future work will be based on the incorporation of farm class
characteristics in the. zone production models.co be used for analysis of
program implications for farm families. The initial phase will deal with
the basic production models and stgdy production sector programs to ensure
adequate cash flow for low income fgmilies.

A next phase, being developed initially in agroeconomié zone 3,
will add the processing and agricultural input sectors to the production
model and facilitate analysis of programs to increase rural employment and
income among the poorest families in these sectors of ﬁhe rural economy.
Still another phase, presently conceptualized with data needs outlined,
revolves around the addition of the government, capital, income distribution
and consumption sectors as sectors in the modelling. fhis will facilitate
the tracing of complete effects Qf programs including impacts on associated
industrigs and service sectors. The attempt will be to determine the specific
recipients by magnitude of the iﬁcome and employment benefits of a govern-

ment or private sector program, by regional and farm size classifications.

Examples of Income Distribution Analvsis

As an example to give more detail, a study to appraisé a land
consolidation project (Chanasutr, Singburi) was undertaken by the DAE at
the request of the IBRD. The study was carried out by the DAE staff with
only minimal assistance from the ISU group. The project appraisal
specifically considered the repayment capacity of small (potential pre-

project income $100 per houschold per year), medium and large farms ecach with
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two soll classes. The basic linear programming methods developed for
regional and national policy analysis were modified to provide specific
information about the project area. The estimated net farm income for
farms before and after the project (Table 3) included not only income from
the own farm but also from wage income receivéd from working for other farms
and outside the project area. The study then considered alternative assess-
ments, repayment periods according to the ability of each class of farmers
to pay. The information derived from the study was used in making a govern-
ment decision on cost recovery policy. .

The responsibility for appraisal of other projects in other areas
of Thailand has been given to the DAE. Currently the DAE staff is working’
on the appraisal of 4 irrigation projects in the low iﬁcome Northeast region
of Thailand. Formerly project appraisal work was done by foreign consul-

tants. The assumption of the appraisal work directly by the DAE reduces

the total loan and hence the debt burden of projects.

Another example where target farm groups are being specifically
considered is in the farm type modeling. This effort was underway but
recelved a higher priority when the governors of the provinces made a -
request to the Minister of Agriculture for province level development plans..
The DAE made a commitment to provide such detailed plans as soon as possible.
This is a long term task but progress is being made. The methods and
preliminary results were discussed by Mr. Boontom Prommani at the second
ADC seminar in Cebu City, Philippines. The results shown in Table 4, though

still preliminary, demonstrate the differences in income potentials between
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Table 3

FARM INCOME PER RAI BY FARM SIZE AND TYPE

Small Medium Large
Land Type m oSN IR ¢ : S
Before Project 2218 2199 3919 4438 6137 10834
Afﬁer Project 6279 7629 - 12472 15453 24611 20742

Source: '"Appraisal of the Land Consolidation Project Chainast, Singburi and
study on.recovery of the cost" AgriculturallEconomics Research Bulletin
No. 108, Oct. 1976. Division of Agricultural Economics, Office of ﬁhe
Under Secretary of State, Ministry of Agriculture and Cooperatives,

Bangkok, Thailand.



Table 4. Preliminary Description of Income by Type and Size of Farm in Lopburi Province of Thailand.

Farm Type
Size Rice Farm Rice and Upland Upland
Rau Popula~ No. Potential Popula- No. Potential Popula-  No. Potential

tion Farms Income tion Farms Income tion Farms Income
0-15 12.3 2.4 7.4 0 0 24.3 2.0 6.9
15-30 10.3 2.0 16.0 29.2 3.6 15.8 53.1 2.3 23.3
30+ 24.7 4.1 34.0 56.0 8.0 35.4 142.8 8.9 67.2

Total 47.4 8.6 85.2 11.6 220.2 . 13.1

Source: Compiled from "Incorporating Farm Level Characteristics in Regional Model, 'The Thailand Case'" by

Boontom Prommani. Paper presented at Second Asian Seminar on Sector Analysis, Cebu City Philippines.

Novenmber 1977.

£9
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alternative sizes and types of farms within a particular province. The
estimation of more complete data for such models requires additional skills
and experience on the part of the DAE staff. Definite progress toward this
goal of estimation of such models for all changwats in Thailand is being
made. A current priority effort is underway to extend the capability for
sub changwat detail to those pfovinces which have especially low income.
"Encouragement for selection, identification, aﬂd priority assigned to support
development efforts in the lowest ingome changwats and finally amphurs of

Thailand has come from the office of the Prime Minister.

A Policy Perspective on Rural Poverty

Tablec 5, 6 and 7 give information generated by DAE on incomes of
farm families useful in identifying target groups and estimating effects of
programs and policies on those in different income groups. As Table 5
shows, the Northeast stands out as the lowest income area with a farm family
income of about $300 per year. The lowest income entry in the table is for
rainfed paddy farms in the Northeast, which account for over half the farms
of the region. The uneven income distribution is illustrated by noting that
the two highest entries in the table are for upland farms and fruit and
vegetable farms in the Central region, which together make u ‘' about 30 percent
of the farms in that region and have incomes of $1,000 to $1, :0C per year.
Table 6 shows the off-farm component of the family incomes and: in comparing
with Table 5, brings out the fact that off-farm income typically accounts
for about half of farm income, indicating the need to consider farm and

nonfarm activities together in assessing program impacts. Table 7 showing

income by size of farm for each region indicates that incomes are fairly



Table 5. Net Faailly Income (Farm & Non-Famm)
Farm Types
Deep Paddy Irrigated Paddy Rainfed Paddy Upland Fruit and Livestock Average
Vegetable

Incoze Income Iacome Income Income Income Income

Per Per Per Per Per Per Per

House~- House- House- . House-~ House- House- House- :

Hold Percent Hold Percent Hold Percent Hold Percent Hold Percent Hold Percent Hold Percent
Borth 8,780 5.70 8,667 23.14 7,367 28.14 10,037 21.90 14,156 0.95 9,688 19.58 9,070 100
Central 11,993 7.75 13,489 25.85 10,198 26.17 28,706 19.77 21,849 11.31 13,932 9.15 16,505 100
Bortbheast 5,600 4.3) 5,537 4.79 4,665 57.33 13,676 7.4 9,249 0.27 7,256 25.79 6,105 100
South 16,235 0.38 6,119 3.53 7,506 30.31 14,772 0.58 15,675 41.22 10,204 23.97 11,547 100
Total 8,537 4.68 9,761 13.0) 6,116 40.37 15,716 12.31 -16,945 8.62 8,864 20.99 9,521 100

$9



Tadle &.

Ee? Tars Income

Farms Types
Dees Paddy Irrigated Paddy Ralnfed Paddy Upland Fruit and Livestock Average
Vegetadle
Iecome Izcone Incoae Incone Income Inco;e Income
Per Per Per Per Per Per Per
Bouse- Bouse- House- Bouse-~ House- House~ House-
Bald Percent Fold Percent Hold Percent Hold Percent Hold Percent Hold Percent Hold Percent
Sorzh 4,657 5.70 3,839 23.14 2,551 28.14 3,680 21.90 10,770 0.95 7,580 19.58 4,281 - 100
Caztzal 5,553 7.7% 5,564 25.85 5,930 26.17 7,640 19.77 18,988 11.31 10,074 9.15 8,031 100
Rortheas? 3, 4.33 £,045 4.79 3,401 57.3) 4,321 7.49 9,216 0.27 4,996 25.79 3,939 100
Soath 13,537 0.18 3,361 3.5} 5,447 30.31 4,196 0.58 6,806 41.22 7,043 23.97 6,340 100
Total 4,743 4.68 4,450 1.0 3,766 40.37 3,564 12.31 9,753 8.62 20.99 5,109 100

6,362

99



Table 7.

Xet Faxily Cash Incoze (Rai)

2 2-5.9 6-14.9 15-39.9 30-44.9 45-49.9 60-139.9 140 Average
Ceztral 15,532.73 15,6£0.31 8,232.49 9,013.35 11,382.00 13,431.92 22,782.71 16,479.74 12,547.19
Tast 22,006.16 38,576.11 11,019.22 10,981.01 9,306.00 12,495.33 2,242.37 554,051.79 12,528.80
Yortheast 9,1583.29  4,654.02 3,505.01 13,978.31 5,530.25 6,592.58 10,350.58 21,412.13 6,216.28
Nerzh §,038.95 9,209.24 6,185.22 8,300.45 §,691.08 12,846.52 15,037.10 39,311.67 9,592.86
wes? 9.5920.0% 15,€20.32 5,735.56¢ 12,204.07 13,683.08 12,673.43  34,123.41 143,903.41 15,739.67
South 16,%61.61 33,580.68 9,514.79 8,961.84 9,575.03 21,933.22 20,818.36 187,382.59 11,097.25
Total 1¢,969.32 5,339.14 5,189.90 7,162.65 8,003.52 11,234.16 18,321.88 52,418.48 9,294.71

L9
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constant over many farm size classifications with the most marked exception
being for farms of over 140 rai which have notably higher incomes. Par-
ticularly at lower sizes, there are important instances of income varying
inversely with farm size. This type of information is being processed by
income size in identifying target groups more precisely in connection with
the work for the Prime Minister on rural poverty mentioned above. Clearly
the potential exists for greatly detailed target group identification.

While DAE can be instrumenta; in finding out who the rural poor are
and in keeping track of their progress, many additional and pos;ibly more important
roles exist. Any assessment of these roles should ‘flow from the context
of rural poverty problems generally. Among several severe problems confronting
the mounting of an attack on rural poverty, perhaps the greatest barrier is
lack of knowledge of what will be effective. Thus there have been dramatic
calls for an attack on the problemswhich often end in a diffuse set of
policies often not folluwéd up as to their effects, running the danger of
ralising expectations that are not fulfilled. Another barrier is that the
institutional and policy setting is often not conducive to non-traditional
policies that may be required for effective measures to reduce rural poverty.

The strategies proposed for alleviating rural poverty range from
thq most gencral—concerned with cconomic development of a na ion at large--
to highly local village development pfojects. Various strateg.3: may be
discussed in turn from highly non-agricultural measures at the national
level to localized tace to fuc. rural programs.

(A) General Economic Development. The argument that an cffective
way to help the poor, including the rural poor, is to undertake measures

raising the per capita income of the nation at large visualizes opportunities
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being generated pervasively which benefit the poor along with others.
Three paths may be pointed out through which, it is argued, the rural poor
may be benefited. First, with industrialization, rural poor people will
be drawn off farms into productive nonfarm jobs. Second, the raising of
wages generally in the economy will raise returns to the human factor in
farming. Third, as the nation's wealth accumulates, resources will become
available for direct income redistribution programs to the rﬁral poor.
Against these arguments, counter-afguments are made that the rural poor
may be among the last to become involved in the economic develo;ment process
and that income redistribution programs at best are imperfect in reaching
the rural poor. There have been few serious quantitative testings of these
arguments.

(B) Measures to Develop Agriculture. These measures, including
extension, other dissemination of knowledge, irrigation, land development
more generally and other measures, may impact on all farmers. Depending on
the country and the nature of the development measures, the '"poorest of
the poor" may be aided relatively greatly or they may be disadvantaged by
being by-passed or subjected to new low-cost competition in farm production.
By evaluating individual measures from the point of view of rural poverty,
there may be some possibility for choosing measures seclectively to have
relatively great positive impact on the rural poor. Here a proviso is
that the incidence of measures should be taken into account, taking account
of any tendencies for benefits to go to land or to be imbedded in product
price reductions reducing ultimate benefits to the rural poor. Systematic
evaluation of agricultural development mecasures are rare, but the DAE work

being undertaken on rural poverty constitutes a valuable contribution in

thi.: direction.
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(C)° Agricultural price policy and input price policy. These
policies are sometimes justified partly on income redistribution grounds.
Many of the same considerations in estimating éffects on the rural poor
Just noted for other agricultural development measures apply here.
Although it 1s often pointed out that there is considerable slippage in
these policies as devices for redistributing income to the poor because
their benefits to farmers tend to be in proportion to a farmer's output,
explicit estimation of the effects of‘these policies on the poor are even
rarer than for other agricultural development measures.

(D) Rural infrastructure and rural nonfarm job development.

These measures, it is argued, are particularly called for where rural popu-
lation pressures lead to widespread under-employment. The measures are
advocated and undertaken often without any se;ious quantitative assessment

of their contribution to increasing productive employment. Thus their
effectiveness relative to'other measures remains in doubt. The input-output
models being developed by the Agricultural Secéor Analysis project will
provide part of the means for a serious quantitative assessment. They will
be helped further by the social accounts matrix approach and could be further
aided by rigorous models of ultimate incidence of effects.

(E) Rural human services including education, health gnd family
planning measures. Some indicators of the effectiveness of the:g measures
exist which have sometimes been applied in serious cvaluation. Even though
crude, the measures provide a basis for comparing the cffectiveness of the
human service approach to other approaches, though such comparisons have

apparcntly not been made to any great extent.
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(F) Village projects and other face to face measures involving
working with the rural poor, which could be classified at greater length.
These measures may involve minimum slippage since they are designed expli-
citly to impact the rural poor. They have a possible advantage of visibility.
They are highly intensive of technical assisténce manpower so that the
number of projects 1s necessarily limited, and as both a positive effect
but a limitation in terms of scale, they may often serve largely a demon-
stration purpose. Serious evaluations in terms of quantitative impact on
income of the rural poor are very rare. '

In summary, quantitative assessment of the effectiveness of the
alternative strategies in raising incomes of the rural poor have begun but
are seriously under-developed. Although a time frame of a generation or
more may be involved in some of the measures and various analytical problems
must be faced, it would appear possible to undertake serious quantitative
evaluations of the strategies.

Turning from the knowleége barrier to institutional barriers,
there may be funding barriers. There may be considerable enthusiasm in the
abstract for aiding the rural poor, but inertia in policy formation and
institution reshaping may have the result that relatively few resourceé are
actually re-allocated from traditional uses. In addition, there may be
barriers in the form of inertia in agency redirections and in finding new
means of inter-agency cooperation. Thus a rural poverty program may be
funded through existing agencies which do not give it high priority or may
even undertake traditional non-poverty programs in the name of anti-poverty
measures. The evaluation team han no evidence that this has happened in
Thailand, but it is a syndrome observed in other countries to a greater or

lessger degree.
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Potential Further DAE Contributions

This section of the report has brought out that DAE has made
important contributions to the alleviation of rural poverty and that
serious impediments to effective rural poverty programs exist that
originate far beyond DAE. Four possibilities for further DAE effort may
be mentioned.

First, the income distribution analysis identifying target groups
and how they are impacted in the fifst,instance by various policies can
and should continue, and thefe is every indication of intention within DAE
to do so.

Second, the input-output work enabling a full look at how measures
affect the rural poor in the context of the local economy in which they
live and engage in off-farm work could expand capability to seriously
evaluate the variety of specific projects and measures that are considered
to help the rural poor. This could greatly help in the intelligent
selection of projects, measures and policy proposals put forth in the course
of government and legislative activity. As has been noted earlier in this
report, modelling for this work will be required drawing on international
expertise. The proposal for cxtension of the project contains provisions
for undertaking the required modelling.

Third, in addition to evaluating specific proposals put f.rth
from time to time, a group such as at DAE could undertake a broader
quantitative assessment of the promise of alternative major strategies for
raising incomes of the rural poor. The major strategies and the state of
knowledge about them were discussed above. In addition to the input-output

nodelling, incidence models and in some cases quantification of migration
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and price policy effects and other analytical supplementary analyses
would be required. Nonetheless a state of the art assessment could throw
much light on realistic possibilities for raising incomes.

Fourth, to mount a more concerted and effective set of policies
to raise incomes of the poorest rural people in view of institutional
inertia, more focus of efforts may be needed. A device such as a commission
charged with recommending an overall strategy could be worth considering.
Most desirably, the commission would be mandated by legislation and be
appointed by the Prime Minister with a period of perhaps two yea;s to
complete its work. The DAE would be the logical research and analytic arm
of the commission and would work with the commission in carrying out the

broad quantitative assessment of policies outlined in the previous paragraph.



VI. OVERALL ASSESSMENT OF IMPACTS AND SUMMARY EVALUATION

In the opinion of the review team, the project has succeeded
in its mission of establishing a high caliber operational capability for
applying agricultural économics analysis to government policy problems in
an action setting.

Evidence of several kinds supporting this conclusion has been
cited in the preceding sections. The methodology of the models,has been
found to be up to date and generally sound. The models have been used in _
a variety of ways to aid policy making at the nati;nal and local levels,
and the uses show every sign of continuing to expand. Many project analyses
have concerned rural poverty directly. Most of the activities of the
project have impacted rural poverty because of the emphasis on incomes in
agriculture and low income regions such as the Northeast. The capability
which has been developed has been successfully institutionalized, with Thai
human and machine resources able to maintain the models and carry on the .
policy work after departure of the ISU team.

Because an influence on major policies affecting agriculture is
achieved by a project of this kind at a low cost, relatively'spiaking,
it is a cost effective way of promoting agricultural and income {1strib-
ution objectives, and thus 1s cost effective in favorably affcctigg the
lives of Thal rural farmers. As an example, the analysis of Fourth Five
Year Plan alternatives led to identification and choice of a strategy that
was more favorable to raising incomes in the Northeast than other strategies.

74
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If the strategy turns out to be only very partially effective, succeeding
in raising the incomes of .5 million farm families by $5 per year, the
resulting $2.5 million gain in yearly income in the Northeast would far
«ceed the costs of the project which even in its development years has
apparently not had costs beyond this range. The foregoing illustration
is conservative, applying to only one of myriad uses of the models of the
.project. Possibly, no other activity concerned with development and rural
poverty matches the cost-effectiveness of this project. The project is
complementary to other kinds of activities concerned with develépment and
rural poverty since it helps in the choice of policies and programs which
importantly determine other activities.

Aside from the uses of the models as such, other products of the
project are used including the data generated and the background analyses
prepared for the models such as the demand and cost of production studies.
Among the most important outputs of the project are the insights developed
which contribute to building up knowledge about the agricultural economy
of the country and which are used almost unconsciously in answering requests
not drawing specifically on the models, in framing policy suggestions and in
contributing to formal and informal discussions bearing on the country's
future. Considering all the uses of the project outputs, both formal and
informal, the benefits of the profect can be deduced to include benefits
resulting from avoidance of policy mistakes that occur when policies are
undertaken which are untried and which have not been subjected to prior
quantitative assessment. The avoidance of mistaken policies, which without

the projcct would have been undertaken, but which are not considercd
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seriously once a stock of knowledge about agriculture is built up, raises
the cost-effectiveness of the project above that considered above which
concerned only formal analysis of specific visible alternatives.

Compared to other possible policy planning approaches, Agricultural
Sector Analysis has several unique characteristics. First, being compre-
hensive, it forces a total and consistent view of agriculture, helping to
maximize the likelihood that all important effects will be included and that
estimates will be accurate. Second, Agricultural Sector Analysis gives
quantitative answers helping to sort out the important from the'unimportant
effects of policy alternatives and helping to select policies contributing
more rather than less to goals. Third, Agricultural Sector Analysis as
developed in the project is an operational policy tool. The results are used
directly for policy and not primarily for those in the academic community
or others who might or might not take the extra step of making the results
policy relevant.

Side eoffects of the present project may be noted. The project
has trained people, adding to the intellectual assets of Thailand. It has
contributed to the upgrading of an arm of government through its direct and
indirect effects on DAE. Finally, the project has added a new component
to the agricultural economics profussion in Thailand. The by-product of
interactions of Agricultural Sector Analysis personnel with other agricul-
tural economists crnhances the agricultural cconomics profession in the
nation and contributes to the ultimate wider development of vesearch knowl-

edge about the agricultural economy of the country.
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Appendix A

Materials Prepared for DAE-ISU Project Review

National L.P. model

National livestock.model

Regional models

Demand, marketing, transportation and nutrition
Macro econometric models

Farm modelling

Support sectors for asriculture

Population model

Rice buffer stock model

Data bank and surveys

Policy capabilities supporwed by the ASA project models
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1, NATIONAL CROP MODEL

Mr. Narong Sorthang, Planning Officer

1. General Characteristics

The National Crop Model is one of the class of typical linear
programming models. The major thirteen crops occurring in these models
are rice, maize, sorghum, mung beans, soy b;ans, ground nuts, kenaf,
cotton, cassava, sugar-cane, tobhcco, para rubber and coconuts., Some
40 crops and crop production techniques are included in all.. Each of
these crops contains detailed classification by varieties, cultivation
zone, type of soil, cultivation month, planting method, and fertilization
or non-fertilization., Tror example, rice under code PO10126F represents
yearly transplanted rice in the zone 1, under the Soil Type 2 (irrigated

land) and under fertilization.

The production of each above-mentioned crop obeys the condition
that it must be at least not lower than the houschold demand of the
farmers who grow such crops and not beyond the production goal of
quantity for domestic consumption plus exporta. Whether or not the
production goal can be achieved depends on two factors, -- resources
constraints and technical constraints. The former includes lind,
labor and capital while the latter involves arca expansion for high-
yield crop, and, fertilized arca expansion. For example, the high
yiold rice varicty is rice D, and, the low-yleld rice is native

variety under the fertilized arca at approximately 30%Z.

Tachnical constraintas f{n the modely are an follownsy

1) Planted areon for rico RD {n the irrigated land,
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2) Planted arca for rice RD in the rainfed land only.

3) Planted area for double rice crop.

4) Planted areca for rice underfertilization.

In calculating the planted areas as mentioned above, firstly
the area proportions must be calculated in order to multiply with the
" planted arca e.g. to calculate the planted areca for rice RD in the
irrigated land:- -- the calculation of arca for rice RD 1is based on
the criteria that rice RD area proportions under planned year are
depended on the rice RD area proportion of the previous year and the
number of years since RD rice has been grown. A primary assumption

is that the increase in RD rice area in each year increases gradually.

2. Objectives of Crop Model

At the firat staem, the National Crop Model was based on 1981
crop model to serve as resources for the Five Year Planning (1977-198l1),
Volume IV, for the National Economic and Social Development Plan, There
are six objectives of the construction of the National Crop Model that
can be summarized as follow:
1) To give guidelines for production in order ﬁo meet
the domestic demand and to achieve export goals,
2) To revicw the goals of the frrigation projects
giving attention to farmera' i{ncome, opportunitice
for cmployment labour, quantity of expected pro-
duction and other factors,
J) Roview tho pussibility of extensfon work on new

techniquaa of production,
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4) Study the effect of low cost credit on the income
of farmers and the use of labour.

5) Review the effects changes in the rates of birth
of population.

6) Estimate the need for capital investment in

agriculture,

3. Assumption of Each Plan

To consider possibilities for reaching the above six objectives,
the Seven Alternative Plan were constructed using the National Crop
Model as follows:

Plun A, Assumes all the goals can be achieved at maximum

levels e.g. high quota of export, low rate of population

birth (2.1% per annun), highly irrigated land,

Plan Bl. Assumes medium level of accomplishment, neither

high nor low, c.g. medium rate of export, medium birth rate

(2.5% per annum), medium achfcevement of irrigation project,

Thus, the adopticn of new techniques and the fertilized area

are lower than the outcome {n the Plan A

Plan B2, Resenbles Plan Bl, with the assumption that the

farm crop {ncome per farm family in the Northeast is not

lover than 2,000 Baht,  Such a standard of fucome was
eotimated because in Plan Bl the income of farmers in the

Northeant wan leun than 2,000 Baht per family,

Plan C, Same an Plan o, except that the population birth

rate i hipher {,0. 2.82 while the birth rave In Plan A

is 2.1Z.
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Plan D. Same as Plan A except that the rate of export
is lower than in the Plan A,

Plan E. Same as Plan A except that irrigated land and
the planted area of rice RD are assumed to remain at
recent levels.,

Plan F. Assumes no introduction of new techniques while

all the other outcomes are as in Plan A.

4. Improvement for Recursive Linear Programming Model

The National Crop Model was originally.built as a static single
period model, with both demand and supply included in the model. To
plan for any year, the demand of that year must be used, as well as
the determinants of supply e.g. resources ava’iable and prices for that
year. The new recursive model does not rely on demand to determine
production directly. Instead, there is a flexible bound on production
activities, The flexitle bound will determine the maximum and minimum
production quantities. The value of the flexible bound can be calculated
from an equation indicacing that the area to be planted in the following
year is a function of planted area in the imm~diately previous year,
the rainfall expected in the following year, and the expected price
of product. The expected price is calculated from a market model for
each product, which contafns a variable representing the expected pro-
duction obtained from the crop model. The crop model contains, in
addition to the flexible bound, the expected price which is taken to

bo the avorage price during the pruvioub 3-5 yearn.
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Five~year planning proceeds from year to year beginning with
the first year. The crop model predicts the first year production,
and the market model then predicts the realkprice to be appear in the
first year. This real price will be processed to find out realized
income, the flexible bound and the expected price of the second year
_ that will be applied to the crop model to determine the production in

the second year. Tkis process 1s repeated up to the fifth year.

Because of the close relations between crops and animals,
the livestock model is brought in to link with the crop model. In
the livestock model, which includes cows and buéfaloes, there are
beginning-of-year and end-of-year assets, The end-of-year assets of
the first year are the beginning-of-year assets >f the second year.
The year by year calculations for the crop model are accompanied by

gsimilar calculations for the livestock model.

The newly Introduced procedures just described are referred
to as the Recursive Linecar Programming lodel (RLP). At present, the
RLP llodel is undergoing validation tests., The test will apply the
model to the five ycar period in the past consisting of 1973, 1974,
1975, 1976 and 1977 and will focus on:

1) Planted arca and yield,

2) Quantity of fertilizer for rice.

3) Number of cows and buffaloesn,

4) Number of farm tractora.

After thin tent io completed, the application to years in

the Cuturo will be carried out,
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. 5. The Application of the Crop Model to the Cultivated Area in Various

Zones for Annual Production Goals.

In each year, goals for exporting each crop are to be supplied.
The next step will be for MOAC to determine which crops are to be
promoted, where are to be promoted, where are suitable locations, and
how large are the areas for planting. The answers to these questions
have to be come out before the beginning of the farming year, which
starts on April 1. The useful information is expected to Znclude the
price necessary to cover the cost of production including pu}chased inputs,
minimum returns to labor, amounts of fertilizer which are profitable to farmers
for various crops in various zones, the zones most suitable for crop pro-
duction fertilizer requirement and the most efficient allocation of
existing fertilizer stocks. Other information includes credit needs and
employment-unemploymeant,

Results for the 1978/79 Model Plan are presented in the following

table:
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Comparison export target, and the exports from

the model in 1978/1979

(unit: ton)

Crop Export Target Export predicted Shortfall from
1978/1979 by the model target
White rice 1,831,706 1,831,706 0
Maize 2,500,000 2,250,000 250,000
Cassava (pellet)! 4,184,000 4,184,000 . 0
Raw Sugar 1,200,000 1,200,000 0
Rubber 500,000 455,000 ' 45,000
Mung bean 120,000 120,000 0
éoy bean 15,000 15,000 0
Kenaf 150,000 129,674 20,326.
Cotton 120,000 14,220 105,780
Tobacco
(Virginia) 30,000 =530 30,530
Sorghum 239,00 239,000 0
Ground nut 14,000 14,000 0
Caster Sced 60,000 4,512 55,488
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2. SUMMARY OF THE NATIONAL CROP AND BOVINE MODEL OF THAILAND

Dr. Koses Manovalailas, Planning Officer

National crop planniug for Thailand as originally completed by
the ISU-DAE team did not emphasize livestock especially cattle and buffalo.
There is a growing concern about the slow rate of growth of cattle and
buffalo relative to the future demand for draft power and meat. A basic
investigation on production, consumption, and draft power requirements
as well as natural resources required to producc the livestock output
is necessary for future livestock development planning. It is also
necessary to look at livestock side by side with crop production due
to their complementary and competitive nature in power supply and
resource usc. Draft animals provide plowing inputs for crop production,
and they also compete with crops and other products for the use of
ascarce land and labor. The method of the current study i{s therefore,
to incorporate the livestock component in the 1981 national crop model
of Thailand 8o as to allow for crop-livestock linkages. The model
will check the productive capacity of the bovine industry assuming a
modest change in livestock production techniques. 1Tt {8 also necessary
to introduce different typeus of tractor use because of the competition
between animal power and machinery especially on paddy land and upland
cultivaticon,

A natfonal crop and bovine model for Thailand for the year
1981 hae been completed. The model requires an estimate in 1981 of the
beginning liveatock number by type of bovine, age group and sex. Two
demopraphic apprepate bovine models were constructed to simulate 1977-1981

inventory. The basic data used was obtatned from a national aurvey of
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bovine between 1974-1976. The.models take into account the existing
stocks, the calving rate, the young mature animal transfer, domestic
disappearance and export of cattle and buffalo by age group and sex.
The model has been used to estimate domestic meat consumption consis-
tent with existing inventory data. Future domestic meat consumption
is assumed to depend on per capita income and population. The ratio
of cattle to buffalo as well as sex disappearances estimated from the
demographic bovine models were used as basic data in the national crop
and bovine model.

The structure of the national crop and bovine model of Thailand
for the year 1981 may be briefly described. Broadly, the model contains
crop and bovine sectors., The crop sector contains major crops of Thailand
including glutinous and non-glutinous rice, cassava, maize, kenaf, jute,
sugarcune, goybean, tobacco, ground nut, sorghum, sesame, cotton seed,
watermelon, mulberry, coconut, rubber etc. Detail for these crops
includes varfety, land class and production technique. The livestock
sector contaipny cattle and water buffalo. The production of poultry,
hogs, dairy cows and ({shericu is not {ncluded at this time. The national
crop and bovine model {u a spatfal linear programming model sncorporating
19 producing arcas and 4 consunming regions., Each connuming regton
encompusnen several agroecononie zones or producing areas.  Crop products
are asseebled and whipped from the producing arcan to thelr reupective
regional ahfpment polnts for export to other reglons, There are tWo=way
iranﬂpurta(XUn Haokages among the 4 conmuming replonn, For the llve-
atock sector, the transportation linkages take intu account the exincence

of surplus and deftcit reglons, Determination of surplus and defficlt
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regions based on regional demand and supply relationships are supported
by observed livestock flow data of the Department of Livestock. As a
result, the Northeast and North are designated as the livestock surplus
region where as the Central Region is a deficit region. The South has
been proclaimed a disease free area, with no livestock allowed to
enter this area without permission from the Director General of the
Livestock Department. The size of livestock shipment from the South
to other regions is negligible ﬁccording to the statistics from the
Livestock Department. The South is thus designated as an isolated
livestock region in the national model.

The national crop and bovine model of Thailand maximizes
export earning of crops, Livestock and the ne. value of ‘nventory change
of livestock. The objective function is maximized subject to a
subsistence demand for rice, zone demand for meat, reglonal non-rice
crop demand, given resource availabilities, minfmum and maximum crop
production levels in each arca, income constraints and technology
assumed to exist in 1981, Basically, there are five classes of activitien
in the model; 1) pgroduction and inventory activities, including crops and
bovine; 7) transfer activities, including transportation of farm commoditiecs
between and within reglons, transfer of commoditien froem one use to
another and transfer land trom one use to another; 3) resource supply
activiticn, including draft power, tractor power and feed supply
activiticu; 4) renource demand activitien including farm credft require=
ment, fartilizer demand and llvestock feed demand; 5) farm product
export including crops and livestock,

An IBM 370 computer at the Mionlatry of Commorce, Dangkok was
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utilized to compute solution to the 1600 x 4000 cquation model.
The computer time required was about three hours.

The results of the national crop and bovine model may be
summarized into two parts, the crop sector and the livestock sector.
With respect to the crop sector the productive capacity of Thai agri-
- culture as specified by the national crop and bovine model is capable
of meeting the national target set in 1981, The model considers the
use of high yielding varieties, expansion of irrigation arca, farm
credit, fertilizer etc, by 19 agro-economic zones of Thailan&. The
results of the model guggest needed adjustment in arca and production
for major crops in cach producing =mone. However, the cropping adjust-
ment has to take Into account minimum levels of crop production and
minimum income requirement as constraints, The wodel points out the
comparative advantage o producing certain crops in certain producing
arecas, For example, to increase rice production from 12.6 to 20.5
milli{on metric tons paddy, the North and Central reglons should be planned
to produce about 65 per cent of the total producticen, an {ncrease of 68
per cent of production from the base year, Likewise, cumparative advantaged
are indicated tor the use of land for matze {n certaln aress {n the North,
sugarcane in the Central, kenal fu the Northeast and North ete,  The
resulte of the wodel alao upectly the use of specific recource input
for rice und uplind crup to reet natdonal productiern targets,

It s uneful to bricily summarize the renulta for land, labor
and capital for crop production, With yenpect to land use fn the vat
season, horlzontal expansfon of land une vay not be poasible without

intrusion fntn the reserved foresta, 1In the dry season only 76 per cent
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of total land is engaged in crop production., Increased production
could be obtained through integration of land use with other measures
including irrigation, farm credit etc. Labor is a less restrictive
factor of production than 1s land except in the Central region. Sca-
sonal labor is restricted in many producing arcas 1in the Central region
where multiple cropping system is commonly practiced. Defining unused
labor to include unemployment and underemployment, 49.2 and 77.1 percent
of the total labor is wunused labor in the wet and dry seasons, respect-
tively. Capital for crops is most nceded in rice productioﬁ both in
the wet and dry scason rice crops. Total capital requirements for all
crops specificd inthe model come to 17,070 million baht. This capital
requirement could not meet without the expansion of farm credit.

In the livestock sector the problem of expansion of cattle and
buffalo waa investigated through two sets of models. The first model
used was the demographic aggregate bovine models of the South and the
rest of the regions. The second model used incorporated the liveustock
component into the national crop model of Thafland, The dermopraphic
bovine model was used to estimate and make projection the dormustic
disappearance and liveatock fnventory by age group and sex buetween 1974-
1981, The resultn of the 1978-1981 projections shows that the rate of
growth of wmiture buffalo for both sexen will continue to decline, The
growth rate of mature male buffalo fn expected to decreane at a laster
rate than for females., The rate of decreane of mature male bulfalo s
projected to be faster than that of the mature male cattle. Thia may ba
explained {n terms of tractor-buffalo subatitution {ndtcated by the
national crop and boviue model, HWater buffalo account for 71 per cent

of the national drafct animal pover vsed {n land cultivation, The
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national crop and bovine model indicates that the substitution of
small tractors for water buffalo will continue. There is problem
of negative growth rate of mature male buffalo which is most severe
in the rice growing regions of the Central, North and Northeast but
not the South. Increased consumption of the by-product-buffalo meat
together with the tractor-buffalo substitution may explain the
depletion of mature male buffalo in these cﬁree regions. The results of
the 1981 demographic bovine model and the national crop and bovine model
both indicate a shortage of mature male cattle in the isolatéd Southern
region. The cattle export targat o the South could be fulfilled only
at the cost of a reluction of (attle stock of the South or by violating
the assumption of zero net smwurgling of cattle. Further research
and planning relating to the population of water buffalo in the three
regions ard of cattle in the Southern region appear to be nceded,

The results for the model indicate that national land uge 1is
lass restricting for livestock production than for crop production.
About 24,2 million rai or 35 per cent of total public idle land is
used for animal grazing. The sccond most important type of land use
is non-Irrigated paddy land {n the dry scason totalling 16.0 million
rai, Other types of land used are dry season Lrrigated paddy land,
plantation land, dry scason flooded paddy land and woodland, All types
of land une are lons rentrictive for livestock production, Wet peason
woodland which may be used for both crop and livestock {4 mostly trana-
forred to crop production, with only small percentage of woodland usad
for animal grazing, Seasonal labor used for livestock pones no

reatriction for liventock production according to the model,
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It 1s interesting to note that the export target, consumption,
draft power and tractor requirements are met in the presence of
decreasing animal stocks. In the long run, if more and more tractors,
particularly small tractors, rcplace draft animals but consumption
of draft animal meat continues to rise, more production of animals for
~meat either buffalo or cattle may be induced. Since water buffalo is
draft-oriented while cattle is rather meat-orfented, it is to be expected
that the number of draft oriented water bhuffalo will continue to decline
but the number oé meat orlcnted cattle will continue to increase. As
the adjustment proceas takes place in the draft power some farmers may
adopt the use of machinery faster than others, with lags in rewote arcas,
If this {s the case, policy to slow down the rate of reduction of draft
water buffalo (especially in the Northeast, North and Central regions)
and promote the bovine mecat industry (especially in the Southern region)
may be worthy of conuldcratlon. Further study relating to cattle and
buffalo development in line with the aforementioned discussion is

racommended.
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3. THE REGIONAL CROP MODEL OF THAILAND

Mr. Praphal Wongmontha, Planning Officer

1. Introduction

The Agricultural Sector Analysis Project of the Division of
Agricultural Economics (DAE), Office of the Under-Secretary of State,
Ministry of Agriculture and Cooperatives, 1s now developing the research
capability to quantify and evaluate the impact of alternative policies
of the Royal Thai government on the agricultural sector. The policy
impacts arc to be measured as effects on carnings of agricultural
resource holders, the capacity of the agriculturAI gsector to produce
food and f{iber, employment opportunities, and ability to rcach the poor,
The linear programming model of agricultural production and transportation
is the core part of the agricultural sector analysis project in DAE,

One atage in building the rescarch capability for analysis and develop~-
ment of agricultural policles 18 to construct reglonal linear programming
models of apricultural crop production and tranuportation. When under=-
taking analysis at the national level and reglonal levels, {t {as also
often deafrable to conduct further analys{s at the agro-ccononic zone

level and aluo at the r!mng‘..'m! lovel,

2. Four Keplonal Crop Models of Thafland

The natfonal sodel of crop production takes a regicn=by=-region
approach. A serlen of reptonal models van developed with internal
conalntency au that they could be linked together tn a nattonal model,
Work with zotie models wvan $nitially developed vith tnternal consinteney

80 that they could be luked together {n o regional model, The models
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for individual zones are constructed to facilitate checks of validity
of data and estimation procedures and to evaluate adequacy of the
modeling process to reproduce reality. The zone modcls provide insights
into the constraints or limitations on agricultural production and incomes
imposed by geographic locations, population levels and existing institu-
tions and policies, taking account of differences in agricultural and
economic characteristics, such as differencés in soil type, rainfall,
temperature, type of rfarm and principal income of farmers and the plants
that arc grown 16 cach region. Generally, the most important crop that
is planted in the Central region is non-glutinous rice. The rices (both
non-glutinous and glutinous) and some other upland crops are planted in the
North regfon. The glutinous rices, kenaf, cassava and scme other upland
crops are planted in the Northeast region, and there are many rubber
plantations in the souchern region. For planning purposes, the 71 chang-
wads have been grouped (nto 19 agro-economic zones. These 19 cconomic
gonea are grouped into & repfons as followsn:

Northeast region includes agro-cconomic zones 1, 2, 5, 4, and §

North region (ncludes apro-economic zones 6, 8, 9, and 10

Central region tncludes agro-cconomic zones 7, 11, 12, 1)

14, 15 and 10

South regfon {ncludes ap.o-economic z n a 17, 18 and 19

3. Srructure of the Revefonal Linear Procrarming Hodels

Modela have been cunstiucted for each of the four major vegionas,
The Northern Repgton Model which {a a linear progrataing, {nlef-fohe Cote
petition sodel with four conasuming and producing reglons, is a typival
example of there regtonal modeln,  The teplonal crop model of the North

s composed of four ¢ npuming and productng repions.  Thoese {our
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consuming and producing regions are agro-economic zones 6, 8, 9 and
10, The seventeen Northern Changwads have been grouped into these &
agro-cconomic zones on the basis of soil type, temperature, type of
farm and the principle income source of the farmers. The model contains
about 500 activities and 416 rows of equations. A schematic represcntation
_of the North region model is shown in Figure below. It is designed
to measure the suppiy and demand relationships of each agricultural
commodity in the North, In the production component of the regional
crop model, the technical production coefficients are defincé at the
agro~economic zone level. In the model of crop production for the North
(and every other regional crop production model), the production of
livestock and of most fruits and vegetables do not enter the model directly
but are assumed to be maintained at constant per capita consumption and
resource use leveles, The activities in the model include one or
more production proccnécs in cach zone for each commodity on cach type of
land during cach scason where production haé been observed historically,
Separate activities have been defined for the same commodity wherever a
diatinct production proceuss could be fdentiffed that would affect the
regource requirementu, coustu, and (or) field, In addition to the pro-
duction activitics, the model contalnn separate supporting activitien
for each zoue, Thene {nclude; subuafutence demand (on farm consumption)
for selected commoddtiva; marketing activities for vach conmodity;
tranaportat fon activitles among zonea and repfont; buylng of fertflizars
(pure Nitrogen and Phoaphorous elements) activitien; capltal borroving
by month from fnstitutions, and capltal tranafer activitiea,

The Repglonal Crop Noded of the North haa geparate bound sets

for each zone whiich tnclude land by type and month, labor by sonth,
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capital by month, and capital borrowing by source. In addition to the
bound sets for each zone, point demand estimates which were taken from
the national model have been added in the form of regional marketing bounds
for each selected commodity. These point demand estimate serve as upper
limits for on-farm consumption and off-farm marketing, at the prices
specified in the model. These restraints force the four zones to compete

against one another for a limited region market,

4. Assumptions and Data for Alternative B2

The Division of Agricultural Economics developed seven plan
alternatives to study possibilities for meeting the agricultural develop-
ment planning objectives of the government. These éeven plan alternatives
were identified and eQaluated for the Fourth Five Year Development Plan
(1977-1981) for Agriculture of Thailand., Plan alternative B, is the
principal plan alternative considered as the most desirable development
strategy. The other six plan alternatives (A,B,C,D,E, and F) were
illustrative of alternative combinations. Under alternative B,, demand
factors were assumed to reflect "medium" population growth and "medium"
levels of exports. An additional assumption of the alternative B, is
that it specifies an income policy objective. The solution to alter-
native By, indicates the distribution of crop production by region and
land type required to meet specific minimum regional income levels per
farm in the Northeast which is the lowest income region. The minimum
levels specified were at least equal to those of B.E 2516.

The production coefficients which have been uged in the model

were- revised from the coefficient data for 1971-76 using the General
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Famm Survey of 1973-74. The prices of the commodities which have been
used in the model were the average farm.prices of 1973-1975, except for
those of non-glutinous and glutinous rice that the support prices were

used.

5. Solution Results of Region:l Model for the North

" To discuss results for the North, 28 activities entered the 82
solution for this region. The most important activity in terms of total
land use is rice (non-glutinous and glutinous-rice) which used 13.03
million ral and the least amount of land is used by jute, which used
only 100 rai in the region. Following rice, the most total land is used
by maize (feed), mungbean, sorghum, soybean, and cotton. The leading
user of each land type are as follows: Land type I, rice (glutinous and
non-glutinous) at 2.5 million rai; Land type II rice (glutinous and non-
glutinous) at 3.7 million rail; Land type III rice (glutinous and non-
glutinous) 6 million rai; and Land type IV maize (feed) at 5.4 million
rai. Of the total 19.2 million rai land mo;ths available in the region,
24.9 million rai are utilized in the B, solution.

Total labor utilization in the Fegion is about 31 per cent of
total manhours.available. Rice used the greatest quanti;y of labor input
at 1,126.13 million hours and jute the le st at 17 thousand hours,
Following rice, the most labor is used by n.aize (feed), tobacco, mung-
bean, sorghum, and cotton.

Total capital use from all sources was 2,517.326 million baht
with 16.9 per cent derived from farm sources. Rice used the largest
amount of capital, followed by maize (feed), mungbeans, soybeans, sorghum,

garlic, and tobacco.
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Total net revenue for the region 1s estimated in the solution
at 16,084.592 million baht., The most important crop is rice, which
contributes 10,633,521 million baht or 66.1iper cent of the total, followed
by maize (feed), tobacco, mungbeans, soybeans, sorghum and cotton which

contribute 15.9, 7.1, 4.7, 1.4, 1.3 and 1.1 per cent respectively,

6. Some Policies for Agricultural Develcprent Planning

The reéults of the analysis for the use of agricultural
resources (land, labor, and capital) in the North region have shown that
the use of land types II, III and IV (including multiple croppiﬁg)
exceeded 100 per cent and only land type I is uged 100 per cent. But
~ there are some months (1-3 months) that each land type is not used
for planting. Therefére, to use all types of land efficiently in order
to increase more production and income for-férmers in the North. The
policy makers for the agriculturual development planning should set ;p
firstly the policy on theBYSCeniof cropping pattern to the farmers by
introducing new plants that can be grown and harvested in short period
(2-3 months).

The second policv that should be made for the agricultural
devel;pment planning 1s the policy on the increase in labor use in the
.North region. The total labor used for crop production in the North
region 1s about 31 percent of the total available labor. Sixty-nine
per cent of the total available labor for crop production are not used.
Therefore, the government should suggest the farmers use more labor
for their income increase. They can use more labor in two ways in order
to get more income. Firstly, they might use labor available for the
plants that can be grown and harvested in short period or they might

use the labor available for the livestock and other animals raising.
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Secondly, they might move the rest of labor available for crop pro-
ductioni of agricultural sector to use in non-agricultural sector. But
before moving the labor in agricultural sector to the non-agricultural
sector, the total amount of labor that can be used in non-agricultural
sector should be expmined and considered corefully.

The third policy that should be mentioned here 1s that the
policy on the agricultural credit for the farmers in the North region.
The percentage use of capital to the capital available is about 593
percent. This means that the North region does not have enough capital
for crop production. In fact, the capital is ome of the most important

input among all of the agricultural inputs. If the farmers do not have

enough capitai, the full p*oduction will not be achieved. Therefore,

in order to produce more and also to increase more income of the farmers
in the North region, the sufficient agricultural credit supply should be
available and expanded to the majority of farmers, .Furthermore, this
agricultural credit under reaoonable rate of Interest should go to the.

farmers whenever thev need.

7. Comments on the Present Work and Prospects for Future Applications

7.1 Present work dealing with th 'modeling of regional
agricultural planning includes the followirn :

7.1.1 The improvement and revision of data, Improvements
and revisions have been carried out by using the latest data of the
‘General Farm Survey of DAE and also the latest data from the other surveys
of the government agencies, for example, the data of the survey on

agricultural population of National Statistical Office and data from

the Department of Irrigation., These update data can be used to estimate
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new coefficients in the specific area correctly and accurately. These
improvement and revision of update data are now under way along with
the National modeling, regional and farm modeling of the agricultural
planning sector analysis of DAE.

7.1.2 Work dealing with agricultural policies. At present,
the Agricultural Planning for the Region and Farm Levels Section is
now studying and conducting the analysis on the responses of farmers
to policies for agricultural development. Those applications are the
following:

7.1.2.1 Study of the policy for the improvement of the lowest
wage rate. This study is being conducted in order to ascertain the
movement of the farm labor if the wage rates in non-agricultural sector
are changed.

7.1.2.2 Study on the policy for the fertilizer used and the
price of fertilizer.

7.1.2.3 Study on the policy for the irrigation.

7.1.2.4 Study on agricultural inputs,

7.1.2.5 Study on the use of land in agricultural production.

7.1.2,6 Study on the policy for the prices of agricultural

commodities with emphasis on agricultural marketing.

8. The Improvement of the Regional Crop Models

The Agricultural Planning for the Region and Farm Levels
Section is now studying intensively the farm model in each changwad,
giving attention to the structure of the model and the response of the
farmers in each changwad. The details on the demand of some important

crops for example, rice, are also being studied at the region, changwad
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. and farm levels,

The original coefficients of the regional model are being
revised and iuproved correctly in order to be consistent with the farm
model, the data from the General Farm Survey in BE 2518-19 of the
Division of Agricultural Economics. Progréss to date has included
computerization of the data of the 2518-19 General Farm Survey and
data checks on consistency for the Northeast region. Also, a document
has been prepared by the regional group outlining the model structure
and the computer progress and calculation procedures for the updated
coefficient generation. It 1s planned to finish the Northeast model in
the next few months and complete the remaining three models by the end
of the year.

With the improved coefficient generation capab{lity and data
sources, the models will have an increase over all reliability. The models
will give greater spatial detail as production is idcntificd at the
Changwad levels and for the sﬁnllcr zone models produ. “ion is further
disaggregated to represent a set of farm classes by changwad. These
farms will reflect size, type, and ownership difference, and policy
analysis will be able to differentiate thesn farm classes as target

groups for program benefit and coat determi ation,
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4A. COMMODITY DEMAND ANALYSIS

Wayne D. Ellingson

Commodity demand analysis is a process of quantifying the
structural and behavioral rclationships of commodity markets. In
particular, commodity models rxplain or quantify how the interactions
of demands (both domestic and foreign) with.available supply to determine
a market clearing price.

The process of model estimation consists of three basic steps.
The first step is to study the organization and structure of the commodity
market by collecting data and information about the market under study.
The second step is to specify the structure of the.ccnmodity market by
mathematical equations. The final step i3 to cstimate the structural
paramcters of the specified cquntion?. In this last step, statistical
or econometric techniques are used to obtain the estimated parameter

values.

Applications of Cormodity Models

Commodity models have been used by the Division of Agricultural
Economics (DAE) in two basic ways. One use is as "stand alone" models
for policy analysis. By using the software programs developed by the
Sorputation Center of DAE for the IBM 1130 Computer, reduced form or
1hpnct multiplicr analysis can be performed on the commnodity models.

For models that are linecar {n both the parameters and the variables
the reduced form compueter package (1) can be used. For models that are
linonr in the parameters but non-lincar in the variables Cauno-Seidol

techniques (2) arc needed to determine the impact of the multiplicra.

Using those techniques the commodity modela can be simulated
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either over the historic observation period usually for model validation
purposes or predicted values in the future years can be obtained for policy
analysis. This method can provide the policy decision maker with detailed
information about the possible effects of various policy instruments.
Later in this paper, an example of how this type of analysis was performed
by DAE using the rice model.

A second arca in which DAE has utilized commodity demand models
has been in the development of the market sector in the linkage between
the agricultural sector programming model (ASA) and the nutional macro
econometric model (MM). In the early stages of this sector analysis
project the importance of being able to quantify the interactions between
the agricultural and non-agricultural sectors of Thailand was recognized.
With this idea in mind, a macro econmetric model of the national economy
was developed. A description of this model is provided by Stephenson and
Itharattana (3).

Two versions of .he macro model héve been estimated. A forty-five
equation model which is linear in both the parameters and variables and
a fifty-five equation model which is linear in the parameters but non-linear
in the variables. 1In both versions thc'definition of variables follow

closely those used by the National Economic and Social bevclopmcnt Board

of Thailand in the natfonal income accounts.

Efforts are underway to complete the linkage between the agricul-
tural sector model and the macro econometric model. A key clement of
this linkage ia the existence of a market scctor consisting of commodity
domand models that would determine the domestic and foreign demands,
farm and wholenale prices based on the outputs from the agricultural

soctor planning model, Tho results from the market sector wuld determine



107

" the values of some of the predetermined variables in the macro econometric
model, Likewise, the prices obtained would be used in determining the
flexibility constraints for the next iteration of the recursive programming
model. For a more complete description of the methodology used in the
linkage process see Stoecker, Nicol, and Sriplung (4).

Progress of Commodity Demand Models

At the present time commodity models have been completed and
the results published for kenaf (5), Mungbean (6), soybeans §7), and
cotton (8). Estimations of the maize model is done and a report has
been written but is waiting to be published. It'should be pointed out
that even though results have been published, the models are re-estimated
each year as a new observation becomes available, This is necessary
because of the relatively short time series available for each commodity
model.

Preliminary mogels hgve been constructed for rice, sugar, and
rubber. Work has been started on the dairy products and cassava in
terms of preparing balance sheets and specifications of struqtural
equations but no estimation has been accomplished yet.

Problems cncountered in demand analysis

The most difficuit problem encountered in developing commodity
models has been data limitations. In most cases these data limitations
consists of lack of times series data for key variables. In other cases
existing data might be of questionable reliability.

Although it is impossible to give any hard and fast rules about
data problems that would be true for all commodities, a few general

observations can be made. Probably the most reliable data used in
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commodity models 1s the trade data. A rather long time series exists
and except for cases where smuggling exits to avoid Customs taxes or
duties the error is probably small,

Price and production data are next in order of reliability,
although they vary among commodities. More recent production data is
Judged to be less subject to error as statistical survey techniques have
been used to estimate crop production. Price data for commodities that
are subject to government ceiliﬂg or controlled levels are sometimes
subject to more error than non-regulated commodities.

The most severe data broblems exist in determining domestic
utilization after the commodity leaves the farm gate, For most
commodities only very sketchy information is available about quantity
of processing of agricultural commodities,

Publications such as Industrial Statistics by the Ministry of

Industry (9) and Manufacturing in Thailand by the Business Information

and Research Ltd. (10) are helpful but not complete enough yet to be
fully effective. As DAE makes progress in formulating regional input-
output models and integrated linear programming and social account models
more complete data will be available about agricultural processing
industries.

Policy Analysis Using the Rice Demand Model

Each year the gvemment of Thailand is faced with the task
of determining an optimal trade policy in terms of the level of rice
exports, If exports are allowed to get too high, the rise in domestic
price could threaten political stability, If a restrictive trade policy
is adopted foreign exchange earnings are lost, Policy instruments to

control the level of exports has traditionally been the level of rice
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premium but in recent years the rice reserve requirement and quotas
have become important.

Last year Thailand experienced a vary severe drought. The
most severely effected areas were the Northeast and parts of the North,
Glutinous rice and maize production were especially hard hit. Com-
pounding the problems were that rice exports for the calendar year
2520 B.E; were at record high levels and carryover stock was lower
than normal.

After preliminary estimates of rice production were made
by the Statistics Section of DAE, Dr. Somnuk supervised the simulation
of the rice market to determine the effects of the drought and alternative
export targets. This simulation was accomplished by performing reduced
form analysis on the rice demand model. Domestic demand, FOB price,
rice premium rates, and export targets were specified at alternative
levels. Thirty-six poésible combinations were considered. The inter-
actions of the Bangkok wholesale price of rice and the revenue derived
from exports were studied. The results of this simulation were pre-
sented to the Minister of Agriculture along with recommendations for

export targets for the year.
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4B, TRANSPORTATION-STORAGE-PROCESSING MODEL FOR RICE

Mr, Chamnon Watana, Planning Officer

1. Introduction

Rice is a major economic crop of the country as a staple food
of the population, with several thousand million baht export earnings
obtained from rice each year. Great efforts have been made by the
government to sce that the rice growers can sell their products and
that consumers can buy cereal food at reasonable prices. The conflicts
of objectives have raused many difficulties and problems.

2. Objectives and Scope of Study.

2.1 Objectives

2.1.1 Survey and collect data on storage, processing

and transportation of rice.

2,1.2 Study the struéture of fice marketing.

2.1.3 Construct the TSP Model.

2.1.4 Find out the ecconomic locations of storage
and rice mil}s in order to minimize the costs
of storage, processing and transportation
including the study on price stabilization,
buffer astock, rice consumption, estimation
and export allotments from each locality,

2.2 Scope of Study

The study of transporation, storage and processing of rice
covers the all arcao of agro-cconomic zones 1-19, In this primary
report, attention will be focussed on rice marketing in Zone 3 for the

purpose of entimating maximum profits from transportation, otorage and
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processing or milling,

3. Zone 3 TSP Model

The farmers who grow rice in each Changwad of the agro-economic
Zone 3 keep rice for sufficient home consumption throughout the year.
The balance is sold out to the paddy merchants who resell the same
to the rice mills, .The miniature rice mills operate for the farmers
while the large-scale rice mills produce white rice and send it to whole-
sale dealers. The latter in turn dispose of the rice to retailers, the
last marketing point being urban consumers. From rice balance ;heets,
it is found that Changwad Khonkaen did not have gufficient local supply
of rice (1976/1977) for sonsumption and had to inport rice. The other
three Changwads, -- Kalasin, Mahasarakham and Roi-Et, could produce riée |
beyond local demand and therefore sold the surplus to Changwad Khonkaen.

4, Summary comparison of Model Experimentation and of Data Collected

from Agro-Economic Zone 3 Survey.

It is ;pparent that the model should give outcomes resembling
the data complied from the DAE I-0 survey if some constraints in the '
model are not involved e.g. free export of paddy rice out of the area
and m'niature rice mills allowed to mill rice not only for farmers but
also for other consumers. The model could be rectified to reflect the
same flow of rice to the channels of trade surveyed by the DAE. For
instunce, it is found that the large-scaled rice mills mill rice for
retail dealers, wholesale merchants and locai consumers and also for
‘export out of the area, But, from the cxperimental model, the large-
scaled rice mills mill rice for wholesale dealers and. also export out
of the arca while the retallers will receive the rice from the farmers

to rasell to the consumers. However, problems might follow from changing
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the model i.e. when the large-scaled rice mills sell rice to the
wholesellers, retailers and consumers directly. There must be data
to control or to det--ine the large~scaled rice mills also sell rice

to other sources.
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4C. NUTRITION PROJECT .
Mrs. Anchalee Urarknl

Economics Research Branch

Preface

In the process of national development planning, activities
are often planneg without policy co-ordination with other related
fields., For example, some planners may concentrate or the increase in
income from exports. Simultaneously, the national plan for nutrition
will give full efforts to alleviate malnutrition food among ﬁoorer
groups of the population. Becase the national resources are limited,
the prcduction for export is competlitive of the use of produce for
domestic consumption, The Division of Agricultural Economics which
has the responsibility of designing agriculﬁural development plans and
the Institute of Nutritional Research of.Mahidol University which is
responsible for preparing the National Nutrition plan have great
concern for the importance of agricultural development planning in
relation to the stan&ard of nutrition of the Thal people. These two
institutions have worked together in setting up a special project
called "Integrated Agricultural and Nutritional Planning and Policy
Analysis in Thailand" with the request for assistance and support from
the Agency for Ianternational Development. In the course of this project
the nutritional planners and the agricultﬁral planners will work together
in collecting and analvzing data on agriculture, economic life, nutrition
and health conditions of a nationwide farm family sample. The available
data will be processed as components of the national production model

using linear programming methods under the supervision of the DAE staff,
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The results of this study will be used in the preparation of next
national economic and social development plan.

Objectives of Study

1) To study the agricultural production conditionms,
economic conditions, nutritional conditions,
general sanitation and health including farm
family environments i1in various locations oé
all changwéds.

2) To process the data from the Item 1) as
components in the construction of égri—
cultural production model by Changwad,

Zone, énd At the national level;

3) Establish policies to be integrated with
the national economic and social develqp-
ment plan.

Method of Study

The Division of Agrigulturgl Economics is conducting funda-
mental study through purposive sampling of farm families. The study
covers income elasticity of demand for food, per-capita consumption,
level of nutrition intake, and least cost diet model with and without
consumption preference. The survey includes farm bookkeeping so that
the farmers can keep daily records on income and expenditures for one
year period. It also covers food consumption by weighing every kind of
foodstuff before preparing, weighing of finished food eaten by cach mem-
ber éf family within one day. Such measurements by fobd weighing are

conducted on three occasions during a year in order to eliminate the
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influence of seasons that effect food consumption. It is hoped that
this project will be in first operation in October, 1978 and completed
in September, 1981,

The first phase of the project will focus on collecting of
data on food consumption, family income and expenditures, and nutritional
conditions of villagers in various areas where the primary surveys had
been completed before.

The second phase will concentrate on the construction of pro-
duction models by having the eating habits of individuals and nutritional
conditions as variables in planning for production at farm level,
Changwad and Zone levels respectively, followed by constructing the
national production model.

The method of two-stage sampling will be used. Family samples
at the amphur level in every changwad will be selected. There will be a
sample of 20,000 .from the selected areas all over the kingdom. From
the sample, a series of field surveys will be conducted:

1) General Farm Survey: The interviews collect data on general

agricultural facts including social conditions and village environments.
All 20,000 in the sample will be covered.

2) Survey on nutritional conditions and fundamental sanita-

tion of one family of every six families: The interviews will focus

on family conditions such as statistics on birth and mortality of
children (son and daughter), frequency of food consumption i.e. various
kinds, and environmental sanitation.

3) Nutritional and Agricultural Secondary Survey: One third

of the total sample will be interviewed comprehensively on capital and



118
extra returns, one half of these will be asked about food consumption
by all members of family throughout the past 24 hour period. The field
work will include weighing of food, physicai weighing, height measuring,
and detailed questions concerning pre-school groups. This nutritional
survey of the same family will be repeated twice during the rainy season
- and in the winter season.

The overall survey project will be conducted twice during 1979
and 1980. After that, the data will be analyzed, the construction of
production model will be processed, and the policy recommendations will
be submitted for preparing the agricultural development outlines to be

included in the national economic and social development plan.
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5A. MACRO-ECONOMETRIC ANALYSIS OF ECONOMIC ACTIVITY
IN THAILAND 1962-1974
by Dr. James A, Stephenson

Mrs. Kajonwan Itharattana

Objectives

The ultimate purpose of the macro-econometric modeling effort
is to link an econometric model of the nonagricultural sector with a
linear programming model of Thail agriculture being developed’'in the
project. This mper, however, does not reflect this linking brocess,
which is considered in the next paper. The present paper presents two
stand-alone models which treat the agricultural sector in a fairly
aggregative manner and will be used in the linking.
Methodology

Model I is a 45-equation model, which was constructed specifi-
cally as linear 1; both parameters and variables, It is a completely
"real" model, in that there 1s no consideration of monetary éector and
price levela., The model haas 36 behavioral equations and nine identities,
The behavioral equations consist of seven gencral groups of equations:

1. Private Personal Consumption

2. Government Expenditure Equation

3. Export Equation

4, Import Equation

S. Groun Fixed Capital Formation equation

6. Output cquation

7. 1Income Distribution equation,

The definition of variables and the method of aggregating
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variables were chosen to match the definition of variables used by
NESDB in the national accounts,

The equations inthe model are estimated by ordinary Least
Squares, using annual data for the period 1962-1974, Two-stage Least
Squares cannot be used directly because of the small number of time
series observations. An alternative here would be to use principal
components to estimate the first stage regression, but at present, there
is no principal components program operatiénal at DAE, and so we have
stayed with Ordinary Least Squares.

Model II 1is a 55-equation model, which remains linear in the
parameters but allows for nonlinearities in the variables., It varies
from Model I in the following ways:

1) The private consumption expenditure equations are now
specified in per capita figures rather than in levels;

2) Three of the four import equations are specified in per
capita terms rather than in levels;

3) The gross fixed capital formatlon equations have been
disaggregated {rom two to seven equations;

4) Six of the a2ven output equations are specified in a
modified Cobb-Douglas production function form and the seventh in an
output per worker form;

5) A fairly simplc monetary and price sector has been added
to monctize the model and to capture the cffects of changes on the
real gscctor of model,

The government cexpenditure, cxport and income distribution

equations remain unchanged {rom Model I.
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Model II is likewise a self-contained model, which attempts to
correct some of the deficiencies in Model I. It is very similar in over~
all structure to that of Model I but has thé additional flexibility of
following nonlinearities in the variables allow us to ask some further

economic questions in terms of the effects of particular variables,
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5B. LINKAGE BETWEEN THE MACRO-ECONOMETRIC
MODEL AND THE RECURSIVE NATIONAL LP MODEL

Miss Yaovares Banduknl, Planning Officer

Objectives

The main objective of the particular planning model whose
structure is discussed here 1s to link the agricultural sector para-
meters from the recursive linear programming model of the agricultural
sector with the macro-econometric model which reflects changes in the
total economy, |

The linkage 1s being developed to allow those in policy making
positions to relate the effects of changes in one sector (in this
case agriculture) to the remaining sectors of the economy. It is
also also desirable to know the impacts of changes in the nonagricultural

sectors on the agricultural sector.

Methodologx

The linkage between the macro model and the agricultural model
is recursive in two ways. First the linkage 1s recursive in that variables
in the current year depend on variables in previous years. Secondly,
the linkage is recursive within each year in that certain>macro variables
are predetermined with respect to the solution of the agricultural
sector model, as for example consumer incomes, and agricultural and
non~agricultural population. In turn the levels of agricultural output
‘become predetermined and influence the solution of the remaining macro
variables.

The linkage of the programming model and the macro model

occurs in three steps.
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1. Annual update

a. Update Policy instrument based on previous results

b. Update population projection, farm and non-farm,
The results of the separate demographic models
will be used in this step.

c¢. Update Imports and domestic production of inputs
used in agricultural production

d. Update demand equations for population changes,
PDY-1, previous consumption levels

| e. Determine non-agricultural employment

2, Agricultural Sector Model

The recursive linear programming technique 1is used to
estimate the quantity supplied of each agricultural commodity in each
of 19 agro-economic zones. The behavioral assumption is that farmers
maximize expected profits subject to previous production levels,
resource supplies, capital availability from farm and non-farm sources,
household consumption considerations and supplies of non-farm inputs,
Currently, the crop and bovine production model with zone level dctail
are being prepared for the linkage.

Steps within the Agricultural Model

1. Determine output of agricultural products exogenous to
the recursive linear prograrming model (RLP), for example fruits,
_vegetables, fishing, swine and poultry production,

2. Determine remaining land, labor, capital supplies avail-
able for use in the RLP of crop and bovine production,

3., Set flexib{lity coefficients for RLP.
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4., Solve RLP, sum for agricultural output, employment, and
the use of resources such as fertilizer, machines, seeds, etc.

5. Use agricultural outputs as predetermined variables in
econometric commodity models to determine realized wholesale price,
domestic consumption, exports,

6. Calculate farm gate price and farm income, expected price
for the following year.

7. Determine value added from agricultural processing.

8. Calculate value added from agricultural purchases from
non-agricultural sector.

3. Linking with the model of total economy

The linkage between agricultural sector model and the macro
model is completed by solving remaining macro cconometric model equations
where the'agriculturc related variables are predetermined variables in
these remaining macro cconometric model equations.

Remaining items:

1. Consumption of non-agricultural commodities

2., Governrment cxpenditures

3. Output of non-agricultural commoditics

4, ELxports of non-agricultural commoditios

5. Grous domestic product, natlonal {ncome

6. Distribution of unational income, personal

diuposal income
7. 1Investment, depreclation, capltal scock
The macro-econometric model recefven apricultural and agri-

cultural related final consumption leveln, valuce added entimaten, expovts,
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policies on farm incope and the balance of payment
2, Effect of Agricultural price policies on the cost
of living
3. Ability of cconomy to provide employment for
growing population
4, The effect of Agricultural development policies
on the non-agricultural sector and total economy as
related through:

a., The level of farm incowme

b. The level of agricultural employment

c. Changes in investment in agriculture

and related agriculture industries

d. Changes in purchases of inputs by

agriculture from non-agriculturul sgsector

5. Annual update to the Five-Year Development Plan
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6. FARM LEVEL MODELS

Mr, Boontham Phommanee, Planning Officer

1. Introduction

In general development planning is required when existing
conditions do not méet theneeds of people in the country. Thailand's
current agricultural conditions do not meet theneeds of Thai farmers as
reflected in many factors such as high population growth, low income of
farmers, high unemployment among agricultural workers, low agricultural
productivity, limited agricultural l%na and reluctance of farmers to
adopt new technology, etc. To solve these problems, studies and
analysis of alternative agricultural development plans are needed. The
goals for agricultural development planning shculd help the farmers to
increase their income and improve the income distribution among Thai~
land's farmers themselves and between farmers and thenon-farm population
and to increase employment opportunities. The Division of Agricultural
Economics, Office of the Under-Secretary of State, Ministry of Agriculture
and Cooperatives 1s developing and expanding its nnalytical.capability.
The national model was constructed to study the aforementioncd objectives,
Later, REglonal models of agricultural production were coﬁstructcd to
give more detail on producing region, consuming reglon, and demana and
supply response for agricultural commodity and interaction between that
region and the remaining reglons of the couatry., These models would
maximize profit under constraints at the zone level., To fully luvestigate
the effecet of agricultural development pulicies including the effects

expressed among the farmer groups and to gencerate information on the
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distributional effects of simulated policies, the existing national,
regional and zone level models need to be expanded. These models are
designed to provide more aggregated information and are not well suited
for distributional analysis, Farm level models are being constructed
to indicate the advantage and disadvantage of different farm groups.
It will benefit the planner to know how much each group of farmers could
produce at the changwad level which is more épecific than the regional
model. For consistency between the national, regional and farm level
models, farm level models should be developed so they can be linked with
these models. The series of regional models were developed with
internal consistency so they could be linked together in the national
model. Also, a series of zone models was initially developed with internal
consistency so that tﬂey could be linked together in a regional model,
The present eifort is to develop changwad models which can be linked
together in a zone and which contain a farm level detail capable of
reflecting the distributional effects of policy on the various farm
groups &s delineated.

2, Methodology for Selecting Farm Types, Sizes and Generating the

Technology Coefficilents is based on general farm survey data of 1975.

Farm type 1is accomplished by grouping the holding of the farms
that have the same land characteristics together. Farmers who have the
majority of their land useable for deep flood paddy are classified as
deep flood paddy farms, irrigated paddy as irrigated paddy frrms,
rainfed paddy as rainfed paddy farms ond for upland are classified as
upland crops farms. The fifth type of farm produres only frult trees.

And the sixth is livestock farm, The frequency distribution of net income
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from farming from the GFS in 1975 was the major criteria in dividing
farm by size. For each farm type, the farms are grouped into a frequency
distribution of eight classes. The classes which dominate the distri-
bution are added to give the medium far size. The small far size is
the sum of those groups below the medium size and the groups above
the medium size are aggregated to the large size of farm. To create a
basis for this model system, farms have been divided by six types, three
sizes and three land owernship categories. This gives a total of 54
possible type-size-ownership classes. For calculating the coefficients
to represent the farm characteristic data from the two general farm
surveys (1975, 1976) and supplementary data on soil type and rainfall
are being used. Each of the farm observations from those surveys will
be combined using a system cf dummy variables to reflect size, type,
irrigation, year, and changwad characteristics. Using this method at
a detail sufficient to‘give farm characteristics creates the input data
for the farm modeling system.

3. Structure for the Farm Models

For planning purposes, the 71 changwads have been grouped into
19 agro-economic zones. These agro—econémic zones from the spatial
components of the national agricultural sector analysis ﬁodel. Present
efforts are to disaggregate these 19 zones into 71 chanywads as the
spatial component for the four reglonal planning models presently in
use in DAE. The farm level modeling program will differentiate farm
characteristics within these changwads Linear Programming model with
monthly detall on land, labor and capital use are being constructed for

every changwad, The changwad models arc linked to the solution of national
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. model through the regional prices determined for the crops in the
national model. The farm level models are solved as a profit maxi-
mixing model subject to the resources available the fixed demand of
rice for farm consumption and themarket prices specified.

Resource Constraints

Land constraints in the model are estimated by type and size of
farm for each changwad. Labor constraints in each size and type of
farm are obtained from DAE general farm survey in 1975. The basic
labor supply is defined as the number of the economically active popu-
lation 14 years of age and over. Estimates of the total agricultural
labor supply were calculated by multiplying the population econonically
active in agriculture by the length of the average working day (8 hours)
and number of days in a month to obtain the total month supply. Capital
resources by size and type of farm for each changwad were obtained from
DAE, GFS, of farm income and expenses in 1975,

The fixed on farm demands is analogous to the motivation of a
subsistence farmer who wants to maximize his off-farm cash sales after
first ensuring that there will be sufficient production to meet family
consumption needs,

Variable Cost

The farm component of variable cost for each producing activity
1s the sum of purchased inputs from the non-farm sector plus the value of
farm supplied inputs coming from other farm sectors, including:

fertilizer
pesticide

fuel, oil, repairs
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hired machinery
value of animal inputs
manure
food for workers
miscellaneous

4, Present and Further Work

Continuing work in farm modeling iﬁ DAE will emphasize the
relationships and interaction of the local farm units. More study will
be completed on defining unique farm type and size units, Capital
avallability, labor sufficiency, and crop-livestock relationships will
be considered along with the quantity and type of land in defining type
and size of farms. Resource interactions among the farm for inputs
will be more fully modeled. This is especially critical in arcas of
fertilizer, capital and hired labor competition among the farm types
and sizes.

Estimating the appropriate production coefficients for each of
the farm types and sizes will be completed simultineously with the on
golng program (SUPER CARP) to develop a new coefficient estimating svstem
for the national and regional models.

In this manner, consistency of definition and aggregation pro-
cedures can more readily be maintained.

As these zone models incorporating the farm classes are completed,
hopefully early fall for the first zones, they will provide the DAE with
the capability to expand their resource, output, input, and income and
price analysis to reflect the direct impacts on the specified farm classes.

This capability represents the initial steps in expanding the model's



132

spatiél, and analytical capability in response to greater and more
frequent requests for analysis from the changwad planners, Also, the
farm class delineation will facilitace the reporting of relative farm
impacts resulting from specific agricultural development policies.

Some of this expertise is already being used as the DAE farm
- policy staff respond to problems in farm system development in the govern-
ments land settlement program in the strategic areas of the Northeast.
More of this type of support will be provided based on a sound analytical
back,round as these farm class models are completcd at the zone levels
and some of their more critical features incorporated into the regional

and national modeling systems.
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King's Project on Agricultural Development in

Prachin Buri Province

The Development Planning Project in this plain area near the
hills or mountains of castern Thailand was developed many years ago.
The objectives were‘actacking the communist terrorists and taking over
the areas that were controlled by the terrorists, This project was
less fruttful because as the troop moved outof theses areas, the areas
came under the control of the terrorists again. With the most capability
and genius of the King, the package program on agricultural development
has been suggested. A report of the high rank advisor of the king (a
privy counsellor), the Deputy dinistry of Agriculture and Cooperatives;
a Deputy Under Secretary of State, the Director of the Fishery Department,
the Deputy Director of Irrigation Department, and the Deputy Director
of Cooperatives Department, explained the economic disadvantage of the
farmers in Ta phraya, Sakae and Wattananakern Districts, Prachin Buri
Province. Those arcas are subverted by the Red Fhmer terrorists, This
causes uncertainty for the farmers and reduces their earning possibilities.
The geographic of that areas is less suitable for them. Also, they found
lack of water for consumption and cultivation. They are still worlking
illegally on land which 1s In the national {orest area.

To support the king's f{dea, the Agricultural bDevelopment project,
a gpecificd area in Prachin Buri Province has been created by the Ministry
‘of Agriculture and Ceoperatives, This project cooperates with some
Department of the Ministry of Interior, Office of the Prime Mianister, the
Ministry of Public Health, the Minfstry of Mlitary, and all departwents of

the Minlstry of Agriculture and Cooperatives, The objectlves of this
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project is to increase income of the farmers through irrigation
devélopment, land development, technical know-how development, Cooperatives
development and handicraft development. For the stability and security
of the nation, initiation, motivation, human relation, group cooperation,
group cffort, self-defense should be created among them through training
by military group and interior group. It will be said that the project
is analysed in two categories. The first ob&ective is to motive the
people from the opponent group. IWhen they come in the government group,
the government should do something for them through development.

The steps are as follows:

1. To motivate the farmers through training in self-defense,
group cooperation, behavior control and group effort.

2. Irrigation projects were created to construct dams,
canals, ditch for supplying water to the farmers for consumption and
cultivation. They go along with cooperative village settlement projects.

3. Unsuitable forest land but good crop land should be
allocated to them fo: growing crops and livestock.

4. Market organization and credit institution will be
created to facilitate them in prodicing and marketing.

5. Technical now-how in agriculture will be domonstrated
for them in the cooperative village center.

6. Cooperative village center including collective rice
storage, livestock building, handicraft training building, silk
building, and demonstration area for growing annual and perrenial
crops, are crcated, This center will be the place of training in dif-

ferent flclds for them.
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The DAE is involved in this project as the secretary of this
project committee is in charge of insuring the project goes effi-
ciently along the line through group discuscion among the central
committee and rural committee of different department people, reporting
the problem to the high rank authority to make decisions, suggesting DAE's
'dea and experience on farm management and farm development planning
to the committee-and the high rank authority, reporting the progress of
the project to the Ministry every month through investigating the area
project (Ta Phraya, Sra Kao and Wattananakorn District, Prachin Buri)
and committee meeting at the specific military unit, Wattananakern
district prachin buri every month.

The project covers four districts, the one at Krongsal, Amphur
Wattananakorn 1s a crucial military point and the project allows only
the war verteran and the retired military people to settle this area for
others, districts alloQ the land less farmers to hold land for growing

crops and livestock.
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7A. SUPPORT SECTORS FOR AGRICULTURE
Mr. Kasem Sirienkhodum

Economics Research Branch

The input-output pilot project of the DAE was conducted primarily
in Zone 3, changwat khon-Kaen, Mahasarkarm, Roi-Et, and Kalasin. Three
methods of sampling survey were introduced -- (1) Two Stage Stratified
Random SAmpling was used to collect data fpom the farmers; (2) Systematic
random sampling was used for marketing an& processing industries if the
frames could be identified; (3) If the frames could be identified,
purposive sampling was used. The study of input-outpin in Zone 3
covered 19 Sectors: glutinous rice, non-glutinous rice, Kenaf, Cassava,
Small rice mills, Large rice mills, Kenaf balers, Cassava chip mills,
Cassava pellet mills, Cassava flour mills, Rice buyers, Kenaf buyers,
Cassava buyers, Rice wholesalers, Rice retailers, Cassava chip dealers,
Fertilizer wholesalers, Fertilizer retailers and Transportation.

Ayter the completion of this pollot project study in the agro-
economic Zone 3, the DAE intends to expand study to regional and national
levels, At present, DAE is working on the survey evaluation of 12 zones
in the Central and Northeastern regions: Zones 1, 2, 4, 5, 6, 7, 11, 12,
13, 14, 15 and 16 respectively. The studies in the remaining Northern
and Souther regions will be conducted in the later years. The DAE
Statistics Center has the facilities to develop and carry out the required
surveys. To this point, the zuthorization has only been received to
conduct the necessary survey for the agricultural sector. Because of the
limitation of the budget appropriation, thercfore, the DAE sclected the

input suppliers and all output marketing and processing Industries in
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. connection with seven major crops: rice, maize, kenaf, sugar-cane,
snybeans, ground nut and rubber.

The study in the Zone 3 covers not only the I-0 but also an
experimental study of the link between linear programming model and
input-output model.. By developing the indﬁstry accounts for the input and
product marketing sectors in a manner that maintains a quantity identi-
fication with the normal I-0 value of the transactions, a link between
the production sector and the other sectors can be developed in a linear
programming framework. The input and product marketing sectors replace
part of the distribution system associated with the L.,P. production sector,
This type of linkage can be put together at the regional, Zone, or national
level. The national level model can also be developed with regional
differcntiation of the technical coefficients by using a system of
linked regional data sets.

Expanding the analytical scope of the policy models to include more
than the agricultural production sector allows for a corresponding in-
aease in the policy evaluation criteria and impact analysis., This type
of interaction can occur in either or both the input distribution or
output marketing and processing sectors, It is possible that a policy
calling for a rapid increase in the production of a given commodity
may be limited in the short run, by marketing capactiy or timely avail-
ability of inputs rather than the more conventional producticn possibillity
restraints such as land, labor, capital and production technology.

By including the input and output scectors in the analytical models,
a better estimate of employment and income impacts can be obtalned, cn-

pecially if regional programs arce considered and the models are capable of
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regional differentiation. From this input-output analysis, we will
be able to use the semi-input outpu* method of Tinbergen as a means to
evaluate the growth potential of a project in terms of its effect on
the total national economy. This procedure of using the semi-input
output table can also be used to evaluate new projects to compare their
feasibility against present sector allocations of benefits (valuc added)
and costs (capital).

The next project to be implemented 1s the expansion of the
model by integrating the system of regional input-output and social accounts
for agricultural policy analysis. The accounts are expanded into a system
of social accounts which include, not only the agricultural and related
production relationships within the extended rural community, but also the
consumption patterns, the factor i{nput requirement, the tax and other
policy provisions affecting productive activity in the sub-repion, the
institutional agrangemcnt, the saving and investment relatlonships, and
the flow of imports and exports between cach fndustry and scector {n the
sub-region and the rest of the nation. A demonstration system has been
designed and fmplemented as an inftial test of feasibhility and useful-

ness in Zonc 3.
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‘characteristic farms. The characteristics which define a farm class
reflect a combination of type, size, and ownership.

Additional research is being conducted to create a system of
input-output tables at the zone level based on a detailed presentation
of the agricultural sector and a very aggrégated interaction in the non-
agricultural sector. The agricultural sector in this analysis includes
the indsutries responsible for the supply of inputs to agriculture such
as fertilizer, seed, and retail or wholesale fuel and oil; industries which
process and distribute the agricultural commodities; and the agricultural
production sector.

On a trial basis, the I-O model for Zone 3 (changwats kKhon Kaen,
Kalasin, Maha Sarakham and Roioet) hﬁs been lined to the LP production
nodel based on a 27 sector division of the econcmy. This allows for the
flexibility of the LP in the sclecction of the technology in the agricul-
tural production sector while incorporating the input and procuessing
sectors of the I-0 frame work. This presents a model where the I-0
input and processing scectors are represented by fixed technology activities
in the LP with the objective function belng an agoregate of the appro-
peiate value added components of the 1-0 for a profit maximization formu-
lation of the LP or an agpregatifon of the {uput values for a cost ninimi{zatlon
formulatlon,

The present T-0 program will define a 44 sector matris for ecach
of the zones. The 44 sectors fnelude a detafled breakdown of the agricul-
tural scctor (production, processing and fnput service) and a wuch more
aggpregated level {n the non-apgricaltural fadustries,  This ccector clansif({=

cation docu not repreuent a disproportionate representation for apriculture
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as for most of the zones, except Bangkok and a few other, agriculture, and
its support industries are the most important economic sectors: in the -zone.

The 44 sector classification focuses on crop production in agri-
culture with one aggregate livestock production sector. Slaughtering is
included in the manufacturing sector and livestock marketing is part of
the wholesale and retail trade sector. Initially, this classification
will be used but later work may pursue a division of the livestock sector
and a separation of its support services from the overall manufacturing
and retail and wholesale trade sectors. This would allow for flexibility
in the livestock sector as it becomes more important as a possible tool to
raise income levels of the small land holders.

The models outlined above provide the Thai policy analysist with
a system capable of analyzing directly the impacts of policy instruments
affecting agricultural production or processing from the stand point of
the resource use, product output, farm level income, non-farm income
resource value to agriculture, and product marginal cost pricing. With
this system agricultural impacts can be deternined for vesource development,
input subsidy and output price of quantity changes. However, he impact
is only traccable directly to the agriculture sector as delinecated in
the particular model (possibly as specific as farm class).

It would be desirable to trace the policy impact through to the
houschold, goverament, and other farm income jupacts resulting from the
change in the apgricultural sectors production system. Also, as one
scctor changes Lts production pattern it changes its demand for goods and
gervices from the other scectors.  the changes occurring {n these sectors

also directly affeet income and subsequently through the i{ncome change or
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the direct expansion of their output have an indirect effect to change
the demand in agriculture again.

There exists a model formulation which is capable of handling
this complete impact analysis for government policy evaluations. Tradi-
tional I-0 models have been modified to make their value added and demand
sectors endogenous. The value added sector indicated the income recipient
of a policy and this subsequently follows through to the demand sector
which traces the income effect back through to the production sector via
incomes effec: on demand. As a policy changes the income of a particular
sector there is a change in the demand for particular goods based on
the income recipients income elasticity for each of the producing sector
goods, This follow through can have a significant impact on the final
analysis of a given policy. Models with this "closed Economy" linkage
are generally referred to as Social Accounts Models (SAMs).

Maki during a TDY with the DAE has prepared an outline of how
the present I-0 work can be expanded into alSAM and has outlined the
resulting types of analysis which can be completed. A copy of this report
in tentative format is available for revicw in the DAE,

In bricf, the steps required to expand the I-0 to a SAM start
with the classification of appropriate scctors. Eight sector classes are
recommended including production, consumption, employment, tax, income,
institutions, capital and rest of the world. [Lach of these classes are
divided into appropriate sectors to accomodate the major division of
differentable activities by sector. For agricultural policy analysis, the
classes need be divided to reflect agricultural issues and interactions,

expecially inthe production class., Maki has outlined these intervactions by
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class in table 3.1, reproduced here as figure 1.

INcluded in the production account are the production distribution,
and service sectors of the economy, Figure 2. From the basic I-O frame-
work, these are represented in the transactions matrix. The consumption
account includes personal and government consumption of products. The
employment account accumulates the labor value added and transfers it to
the income account. The tax account shows tﬂe flow of tax value added to
the institutions. The income account shows the disbursement to resource
owners income from the resources utilized and transfers this to demand through
the institutions. The institutions account allows for the income payments
to be transferred to consumption, tax, other institutions and capital
accounts. That is, it transfers income from production and consumption to
the economic units. The capital account transfer savings into investment
(private capital formation). The rest of the world account provides for
flows to and from he rest of the world. This can be international for a
national SAM or disaggregated to an international and rest of nation
components for a regional model.

Using the SAM

The recason for building this type of model is to show the total
effect on the cconomy of the policy being considered in the agricultural
sector and on the governments cost of operation. Some of the indicators

available include:
1. Output, employment, and income multipliers derived from
the base I-0 table. These show industry by industry changes
assoclated wlth a policy.
2. Measurcuent of the soclal and cconoemic costs and benefit
using the approach of Tiabergen In the semi-input--output

method, or a complete model analysis using the extended
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I-0 method.

‘3. Measuring alternative program investment requirements to allow
foc complete benefit and cost determination when evaluating
and ranking investment alternatives.

4, If exteunded to a multi—regionai basis, can give regional
delineation of benefits and comparative regional development
strategies. Linking the SAM to the ASA-LP model.

The SAM discussed above reflects value terms in all of the inter-
actions between sector similar to the regular I-0 framework. Such model
provide very useful tools for aggregate level impacts which are not greatly
restrained by fixed resource bases. When conducting the analysis on a
very limited regional basis, some means should be adopted to control the
expansion or contraction of a sector in line with its resource avail-
ability. Two options are available, use the upper bounds procedure to con-
strain the matrix as is done for I-0 models when used for project analysis,
of attempt to incorporate a defined set of resource restraints in a tandom
fashion to the SAM. This will allow for multiple restraints on the system
which can be solved using LP techniques rather than :he coventional I-0
matrix inversion routines.

Maki has defined the produce DAE should follow in designing a
conventional SAM and made reference to the possibility of using the linked
LP-I framework as the production technology base for agriculture. When
combining the conventional SAM and the optimization characteristics of the
LP, the solution of an objective function becomes critical. Minimizing the
cost of muting specified output levels subject to the restraints including,
if appropriate, a government development investment budget. A sccond and

possibly more appropriate objective is to minimize goverument development



146

investment subject to presperfied levels of output and growth in several
development indicators.

This system like in I-0 has a fixed price assumption or a price
- quantity relationship which maintains the fixed value of the technology
coefficients. With the linked LP for resource use controls, the model
can serve the policy analyst in the same applications outlined for the
conventional SAM with the added adjustment to resources allowed by the LP's
restraint set. This part of the model can increase the flexibility of
selecting multiple development projects utilizing, in a competetive manner,
the resavice of the economy.

Outline of the Propsed SAM-LP link

The regular SAM matrix incorporating the eight sector classes has
been outlined, Figure 1. Linking this to the LP model will not modify the
major structural characteristics of the matrix except to no longer make it
square. Within the pro&uctiou sector, Tl.1 the agricultural sector will
be re~-defined to include an LP sector of reséurce restraints and alter=-
native production technologies. The resources defined as restraints will
generally not interact with any of the other columns across the matrix
unless other sectors inthe production class also compete for their use or
they can be consumed directly int the consumption or capital sectors. Re-
sources generally will not interact with the rest of the world except if
working capital is a restraint and an option exists to sell this out of
the zone. Most of the T1.2, Tl.7 and T1.8 interactions will be with the
predicts of the production class sectors, such as competition for the
commodities. Labor will be restrained by an effective definition of the

employment sectors and all production scecters will compete for the labor
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force. Similarily, the capital input, working and investment can be
accurately controlled on a competetive basis in the capital class sectors.
The major use for the resource restrictions will be for land competition and
- possibly water, both representatives of stock resources rather than flow
resources which are incorporated in the body of the SAM matrix. Additional
defined restraints will control the production sectors within limits of
technology adoptien or resource shifts reflecting non-economic factors.

The production sector across the table reflects the production
techniques (inputs) foir producing seach sectors output. With the LP linked
the single sector activity representing each agricultural production
possibility will become expanded to reflect many production processes
(columns) within each sector. Solution of the system selects which of
the processes or combination of the processes will represent the sectors
interaction with he rest of the economy. Each activity representing a
sector will interact witﬂ the resource base (LP) and other production
sectors in Tl.1, with the labor (employment) gector in T3.1 and similarly
for the rest of thg sectors in he production purchases columns.

The degrece of definition outlined int he production sector LP being
incorporated inte the SAM will reflect the trade offs between the detail
of the regional specification of the model and the degree of uniqueness of
farms by size, type, and ownershlp patterns, figure 3. It is proposed that
the spatial detail within the zones be initially limited to changwats and
the larger zones may be subdivided or changwats combined. The farm classes
defined within the changwats will reflect size categories based on gross
sales to reflect interaction with the market and glve indications of cash

flow., Size defined in this manner will allow for consiatency with the prime
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ministers' division of size by income group. The type classifications will
also correspond with the breakdown for the income study. Types will include
deep paddy farms, regular paddy farms, irrigated paddy farms, upland farms,
fruit farms and livestock farms. A farm is classified as livestock if it
receives more than 50 percent of its gross éales from livestock. If not
a livestock farm, then the farm is assigned to the crop category reflecting
the majority of its land and is not based on income source. This breakdown
will provide a proudction sector interaction which separates the farms and
changwats for interactions specific to their spatial or class designation
but maintains a competature frame work in the common markets.

The employment sector class will also have to be divided into
target groups to reflect the work alternatives of the labor force, figure 3.
Division of employment will reflect the on farm labor supplies by farm
class with all farms by chargwat competing for the hired labor supply. Small
farms and low income farms will have the option to hi?e out their labor
through the changwat labor pooi.

Within the capital class sectors sufficient detail will need to
be developed to distinguish capital sources for the various farm classes
and to allow for capital transfers as occurs on an actual basis. Thé
remalning sectors will be affected as the production, employment, and
capital sectors interact with them but should not require any changes in the
sector definitions themselves.

Following through this septem impacts on the farm sector by farm
class can be distinguished. As can the employment by sufficient detail to
trade excess supplies and develop programs to alleviate this surplus.

The value added (income) and institutlons sectors allow a breakdown of
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households to trace income changes to specific target groups.

The first of these zone level models are being developed in
agro-economic Zone 3. 1Ilany tests of data, model flexibility and methodology
for implementing policy options need to be studied and tested in this
model. As it is completed the remaining zones will be selected in turn and
similar models built for them. This program could require up to three
years to complete. If appropriate developmenf could be completed in the
next ten years, this system could form a majcr analytical tool for the
governments fifth five-year plan, as well as be available for the year to
year planning which is being implemented and acted on given the present

less detailed analytical techniques.
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where (POP)tsae is the estimated population of sex 's", age

"a", and sector "e".

(BTH)tsce is the estimated births of sex "s", by age cohort

"e" of mother in sector "e'".

(DTH)tsae is the stimated deaths of sex '"s", age "a", and

sector "'e",

(MGR)tsae is the estimated migration'of sex "'s", age "a",

and sector "e".

The above models represent the general form of the calculations.

The methods for each cohort are as follows:

Age 0-4
(POP)tsae = (POP)t-lsae + (BTH)tsce - (AGO)tsae - (DTH)tsae

vhere (POP)t is the estimate of population of province by sex "s", age "a",

and sector "e'".

(AGO)tsac is the estimate of aging out of population to 5-9 age
cohort in the province.

The age 0-4 will depend on the rate of birth, death and aging out

to 5-9 years of cohort,

Age 5-9, 10-14, == 65-69

(PoP) Ssae = (PoP)  lhae + (AGI) %sae - (AGO)Tsae + (MGRI)Csac
- (HCRO)tnuv - (DTH)Lunc

where (POP)® 14 the new estimated population of province by sex "s", age "a",

and sector "e",
t
(AGO) ™ sae fu the esthuated of aging out from ape cohort

(MCRI)tunc {6 the eatimated of mlgratfon into the ape cohort

(HGRO)tu1u {o the extlmated of mipration out of the age cohort
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(DTH)tsae is the estimated of death in that province

Age 70 and over

(2oP) “sae = (POP) " "lsae + (AGRI)“sae + (MGRI)Ssae - (MGRO)sae
- (DTH)tsae
In this age group there is no aging out because it is the last

age cohort,

3. Results

The outcome of the projection of population for the whole king-
dom in 1979 is lower than the figure estimated by the Working Group on
Population Projections at medium fertility rate about 0.21% and is higher
than the low fertility rate about 0.55% (the figure of the Working Group
on Population Projection in medium and low fertility rates are 46.493 and
46.142 million people, respectively). The population projection in 1979

by sector, sex and group of age in the kingdom are as follows:
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This model 1s a pilot project assuming a rate of constant birth,
mortality and migration in each changwad as calculated from the year 1970
which is not being perfectly accurate., It 1s desirable to develop a new
model for more accuracy e.g. instead of using the one-year rates of birth
and death, several years statistics shcnuld Se applied to the new process
possibly using pooled regression analysis. Consideration should be given

to the migration of population according to social, income and education

characteristics.
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9. ASEAN RICE SECURITY RESERVES
(A SIMULATION APPROACH)

Dr. Somporn Hannpongphum, Planning Officer

World food problems have induced countries around the world to
concentrate more on how to protect the world from possible catastrophe
arising out of food shortages. Four major factors namely, population,
increases in the prices of oil and its products, natural calamities, and
depletion of world food stocks have been held responsible for current
problems. The World Food Council which was created to establish food
security made a number of proposals, one of which was to create world food
reserves,

All five member countries of the ARociation of South East Asian
Nations (ASEAN) namely Indonesia, Malaysia, the Philippines, Singapore and
Thailand have expressed their positive view on the establishment of a food
sacurity reserve system within the region. Being the main staple of the
ASEAN people, rice has been unanimously selected as the first food item
b start the regional food security program with. Having been the region's
leading producer and exporter of rice, Thailand was asked to lead other
countries of tch ASEAN in a study to shed more light on how to implement
the program. With close cooperation of the Iowa State University Sector
Analysis Teecm in Thailand, the present study was carried out to partially
fulfill this nced.

With time series data relating to rice productions, consumption
and trade as well as population of all member countries of the ASEAN and

per capiia domestic disappearances, 14 cconometric equations (5 population
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equations, 4 rice production equations, 4 net imports of rice equations
and 1 Thai-Others export equation) were arrived at. A computer program
was written allowing stochastic simulation of a hypothetical rice security
- scheme of the ASEAN be conducted. With a set of parameters; namely,
beginning Thailand private rice stocks of 1,320,000 tons; beginning
regional rice buffer stocks of 0 and 250,000 tons; maximum Thai private
stock of 1,500,000 tons; maximum buffer stocks of 0, 50,000, 100,000,
150,000, 200,000 and 250,000 tons; releasing percentages of buffer stock
of 70, 80 and 90; ASEAN preference percentage of 90 and minimum Thai
rice exports to non-ASEAN countries of 0, 100,000 and 200,00 tons the model
was run with 200 replications of a six year duration. Results of the progran
were expressed in terms of country rice productions, net imports from rests
of the world, Thai rice exports to non-ASEAN_countrics, per capita domestic
disappearances, probabilities of meeting ASEAN import preferences, prob-
abilities of meeting miAimum Thai-Others exports, probabilities that both
the Thai private stocks and the ASEAN buffer.stocks become zero and prob-
abilities that both reach their maximum. Among all the variables of interest,
the effects of beginning buffer stock, sizes of the buffer stock, releasing
percentages of the buffer stock and minimum Tlhiai-Others exports on the
p;obabilitics of meeting the ASEAN import preferences were traced out.

Results of the study show that the beginning buffer stock of
250,000 tons when compared with that of zero tons tends to increase the
probabilities of mceting ASEAN import preferences by a greater magnitude
in Year 3 of the simulation than in Year 6. This calls for a supplenental
cost study which could relate the cost of starting the food program with
a specified amount of rice stocks and thus increasing the chances of meeting

the prefcerences.
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The relevant maximum size of the buffer stock found in the study
was 50,000 tons. Possible reasons for this low requirement for a buffer
stock are that besides rice from the buffer stock, the model also allows
the ASEAN countries to have access to the Thai private stocks and rice
exports from restc of the world. |

Release percentages of the buffer stock were found insignificant
in the study. It is believed that their effects are evened out from years
to years of the study.

Increases in minimum Thai rice exports to other countries besides
the ASEAN were found to reduce the probabilities of meeting ASEAN import
preferences by 1 to 2 percent for every 100,000 tons. How much should this
minimum Thai rice export be, depends on how much of such export Thailand
feels necessary to maintain for the sake of its trading and political
relationshio with others.

Finally, needed revisions for the improvement of this ASEAN
rice security reserves model include more reliable data from the parti-
cipating countries, the inclusion of the role of price in the demand and
supply analysis and the consideration of other country stocks besides

Thailand.
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" 10. STATISTICAL CENTER'S ACTIVITIES IN CONNECTION
WITII COMPUTER MACHINES

Mr. Vinia Hirunsri, Statisticali Center

1. General Study

This service is to compute the surveyed agricultural data on planted
areas, harvested areas and yields of all kinds of crops, production of live-
stock and of aquatic animals. It also includes other agricultural data
such as income, expenditures of farmers, renting and holding of lands,
capital and production inputs, feed demands of livestock raisers. These
basic data are provided for government agencies and will be used to analyze
problems for policy making and agricultural development planning.

The general survey has steps of implementation as follows:

1.1 Sampling of villages to conduct 1977/78 Economic Conditions
of Farm Family Surveys: ‘3,024 villages.

1.2 Sampling of farms in the village samples by 167%: approximately
48,384 farms.

1.3 Prepare Questionnaire Form with Instructions and methods of
surveying and compiling.

1.4 Pretest the Survey Form in order to search out obstacles and
difficulties,

1.5 Train the staff, field survey workers in order to understand
the survey form and the method of enumerating the samplings.

1.6 Conduct the survey in the assigned fiecld arcas to enumerate
the farm families in the village samples, the detail information of villages,
do farm family sampling and interview the farmers under the assigned period.

1.7 Compliling and finallzing the data at the DAE to be complete
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within the assigned period.
1.8 Analyze the outcome of the survey for accuracy and possibility
of data.

1.9 Arrange printing of survey report for publicity.

2. Specific survev,

This is a single survey on agricultural data by specific major
economic crop for export e.g. yearly rice, maize, kenaff, soy beans, sugar
canes, cassava, etc. These data will be used particularly to determine
the policy on agricultural commodities and foreign trade.

The operations can be summarized as follows:

2.1 1Interview and collect data on farming, planted areas, harvested
areas, yields and other necessary information from the farmers who own the
farm samples. Such data will be useful to the estimation of planted areas
and yields.

2.2 Measure the planted areas and crop yields. This includes the
measuring of planted areas, damaged areas from the farm samples, from the
interviews. It also includes the recording of actually collected yields from
the farm samples in order to use such data as adjusting factors with the data
compiled from the interviews. Such daca will be helpful in obtaining the
.planted arcas vhich are mostly close to the reality.

2.3 Yicld Testing Plots, including the collecting of data on the
growth of crop in the sample plots by sampling the arcas of farm samples as
déscribed {n the Item 2.2, Then, sct up two sub-plots with an arca of
approximately five square meter ecach in order to collect the data as to be
yleld componenta such as number of holes, trees, flowers or ecars, pods,

granules, height and production of the crop. Such collecting is divided by
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period of time of the growth of crop e.g. time at blooming or developing
ears; period prior to start seeding, period of being seed or ears, and after
harvesting, in order to use those data to find out the coefficients of yield
components. This will be useful for pre-estimating of yields before har-
vesting.

2.4 Area Frame Sampling. This method needs to have aerial photo-
" graphs to determine the area frames and samplihg in the farm production areas
in various locations as in Item 1 and 2.

The stages of processing of General Survey, Specific Survey, and
Rice Stock Surve are:

1. Coding - Fill the questionnaire with ID farm codes, check if
the number of questionnaires 1s correct or not, and check the details of
every item in the questionnaire.

2. Punch data and verify data - After checking the coded question-
naire, punch the card; after punching recheck the card to see if the same is
punched correctly in correspont to the questionnaire or not. These steps are
the primary checking of data prior to passing to computer running.

3. Sort Data with Card Sorting Machine - This stage is to arrange
ID farm in proper orders from Changwad, Amphoe, Strata, Village and Farm
respectively,

4, Edit data with program - Before running the computer machine,
it is a must to check the correctness of items in the questionnaire. This
is called "Program check data". Ajter checking the data correctly, the
next step is to check the sequences to see if the farm ID is correct and
correspond to the file carlier set up or not, an{ if therc are any errors,

done by the coder or not, of ‘f there are any errors done by the card puncher
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or not.

5. Run the computer machine(s) - T!ke the program that applied
to each section and run the computer machine(é). Collect the results from
‘the punching and apply them to the data bank.

6. Preparation of Survey Report - At the completion of final
processing, prepare the report, present the survey outcome in various patterns
or methods to the-interested sources that need to use such data and to learn

the major results,

3. Data Bank

To provide the DAE accessibility to the results of the past surveys,
data storage and retrieval system has been developed on the IBM 1130 computer.
The currently general farm survey results are maintained in the system at
the Changwad level. 1If desired, specific survey results can be coded to the
system in the future (also at the Changwad level). The results can be
recalled from the system by a user and aggregated together and/or accumulated
to zone, region, or kingdom totals as desired.

Raw data from the surveys has not been maintained on the IBM 1130
system because of storage limitations. For cach item stored the following
information can bz obtained:

1. Estimated population total

2. Estimated standard error of the population total

3, Estimated cocfficient of Varilation

4., Pcrcentage of farms in the population reporting (estimated)

5. Eatimated mean of all farms in the population (includes

zero responsces)

6. Fatimated mean for Larms reportiap the f{tem (does not
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include zero responses)
7. Estimated number of farms in the population having the
item.
Revision and updating capabilities have been developed as part of the system.
This capability can be utilized to replace efroneous entries, update with
revised estimates, etc.
Data disk description:

The 1600 sectors of the data disk are allocated as follows:

1. 1IBM Monitor system 8
2. Fixed Area Dictionary 8
3. File 200 2
4. File 300 24
5. File 400 5
6. File 1000 1553

Total 1660

Data disk identification numbers are assigned consecutively from
101 up for primary data disks. Secondary or backup disks (copies of the
primary disk) are assigned the same {dentification number as the disk they
backup except f{or changing the first digit to a seven., Thus, the file names
-on a primary disk and {ts backup are identical. To date, primary data disk
identiflcation numbers assigned are:

1. 1101 not used

2, 1102 gencral farm survey  1973/74

3, 1103 general farm survey  1973/74

4, 1104  general farm asurvey  1975/76

5. 1105 gencral farm survey  1976/77

6. 1106 general farm nurvey  1975/76
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Revision and amendment of programs under operation of IBM 370
machine.

Organize filing system for the overall programs

6. Other Activities

Assignments on computer program designs for other branches of the
DAE e.g. Income distribution Computation Program, Input-Output Model

Computation Program, Population Model Computation Program.



168
11. POLICY CAPABILITIES SUPPORTED
BY THE ASA PROJECT MODELS

Mr. Narrong Chuptokob, Chief Planning Officer

The scope of authorities, functions and responsibilities of the
Division of Agricultural Economics (DAE) cover diverse areas of activities.
They include surveys on agricultural data; economic and social data,
studies and analyses on production economics, marketing and prices, and farm
management. This Division is also responsible for the study, analysis and
follow-up of agricultural economics problems as well as the policy guide=-
lines, long-range and short-range agricultrual development plans in order to
submit to the Ministry of Agriculture and Cooperatives (MOAC).

Under such vast areas of functions and responsibilities as to be
the sources of data collection and coapilation, the center for studies,
analysis and research on the overall agricultural economics arcas, thercfore,
this Division has played important roles in connection with policy and
agricultural development planning at the national level.

Evidently, the Division of Agricultural Economics (DAE) has partici-
pated in several committees' functions for agricultural development programs
both of policy and operational levels. It also acts as sccretariat functions
in preparing data, giving rccommendations, reviewing problems, and seeking
measures of solving agricultural cconomics of crops and livestock. From
time to time, these include the (ollowing-up of production situation of
marketing and prices of major cconomic crops {n order to identify problems
and to give supgestions to the Ministry on the appropriate measurcs of

problem-nolving,
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- The major functions and responsibilities of the Division of Agri-
cultural Economics (DAE) can be summarized as follows:

1. Routine assignments in connectioﬁ with agricultural

development:
1.1 Prepare outline of Agricultural Development Plan,
Volume IV, to submit to the Ministry of Agriculture and
Cooperatives and the Office of National Economic and Social
Development Board.
1.2 Prepare outline of Annual Agricultural Development Plan
in accordance with the annual export goals of the Ministry
of Commerce to submit to the MOAC.
1.3 Prepare rice export policy to submit to the MOAC and
the Ministry of Commerce within November of every year.
1.4 Prepare export policy for other economic crops to sub=-
mit to the ﬁOAC and the Ministry of Commerce every year.
1.5 Analyze agricultural economics situations, summarize
problems and give recommendations to the MOAC every six-
month period.
1.6 Follow-up production and marketing situation and prices of
fertilizers and of other economic crops, summarize problems
and give recommendations on problem solving to the MOAC.

2. As Sub-committee or Sccretary to review policies on agricul=-

tural development for specific crops of 1978,
2,1 Prepare data and review sugar-canc arca locations in
accordance with the government's policy to decrease the

sugar-cane planted areca to three MIC. Rai along with 21 MIC,
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Ton of yield.
2.2 Prepare data and review cassava area locations in
compliance with the actual market situation.
2.3 Prepare data and review standardization and measures on
price mainteance for mung beans.(black species and shining
species).
2.4 Review and prepare soil nouriszhment (conservation) project
for cassava farms.
2.5 Review policy on permission for the establishment of
Cassava Products Plants.
3. As Committees for Reviewing Agricultural Development Policies
at Ministerial Level for 1978.
The DAE is member of the following committees:
3.1 Income Distribution Study Committee
3.2 Agricultural Irrigation Development‘Committee
3.3 Research and Extension Coordinating Committee
3.4 Export Development Committee
3.5 Livestock Raising Promotion For Export Committee
3.6 National Agricultural Research Coordinating Committée
3.7 Cotton Crop Development Committee
3.8 Upper Chao Phaya Basin, Phase 2, Agricultural Irrigation
Developmont Project Coorvdinating Committce,
Examples of rccommendations which have been approved as being 1978 Govern-
ment's Policiles:

w.....Policy on Rice Lxport

The Division of Agricultural LCconomics (DAE) had submitted to the
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MOAC the results of the study and analysis of rice quantity to be exported
during the year on the basis of several alternatives. The Ministry had
reviewed and selected an alternative that suites the situation and had
informed the Ministry of Commerce and the Deputy Prime Minister in charge
of Economic affairs i.e. in 1978, the total quantity of rice export should
be 1.2 MiC Ton of plain white rice. Under th#s quota, the price of in-
country paddy will be higher than the previous year price by approximately
200 Baht per Kwien. In addition, because the double rice crop farming
survey can prove the higher yield than the early-year estimation, the DAE
therefore, had processed the analysis once again and gave new recommendations
that the plain white rice export quota can climb up little over 1.2 MiC
Ton. A rpresent, the Ministry of Commerce has set up the export goal sug-
gested by the DAE as being a criteria of rice export permission.,

Policy on Tertilizer

Fertilizer is an essential input of production enabling the crop
yileld to achieve the goal, especcially rice when the suitable land for rice
farming is limited. Owing to the government's announcement on the
increase in fertilizers premiums (rice fertilizers-5 for mulas) by 20%
in order to help the local industry and as a result that the prices of rice
fertilizers have also climbed up that might also bring about the shortage
of local supply because of the insufficient capacity of the fertilization
mixture plants, therefore, the DAE had conducted the analysis on the consce-
quences of the increased price of fertilizers and the local supply shortage
that will apparently affect the national production. The Ministry of
Agriculture and Cooperatives (MOAC) had then brought this problem Into

the dincussion of the Board of Inveustment Promotion.
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" The BOI had forwarded the DAE report to the Council of Ministers
with the recommendations on the repeal of 207% special premium charge
which has been abrogated eventually.

Policy on Sugar-cane Area Locations

.-Because the sugar-cane yield at the present time is beyond the
domestic demand and in excess of sugar export market, therefore, the
Ministry of Industry in the cabinet meeting had made a proposal for the de-
crease of sugar~cane planted areas and of the yield down to 21 MiC Ton.
Also, the request for cooperation in this declination scheme was made through
the Ministry of Agriculture and Cooperatives (MOAC). The Division of
Agricultural Economics (DAE) was assigned to conduct a survey and analysis
of the overall situation to determine the practical measures on such areas
decrease i.e. which locations and how much of the areas to be affected by
such decrease. The DAE's analysis processing from the crop models at
national level for agricQICUral development plan had shown that the de-
crease in the sugar-canc planted areas should.be in the economic zones 8, 12
and 15 while at the same time the promotion of alternative crops in these
zones should be introduced such as maize, cotton, soy-beans, pine-apples,
castor bean and fruit-trees plus the extension of livestock raising, cows
and buffalocs, of which all of these proposals over approved by the cabinet,

From the above mentioned examples, it {s evident that the Division
of Agricultural Econoimics has {ts roles {n giving recommendation to the
responsible hicrarchies on the policy guldelines for national agricultural
development which reflects both the government adminfutrations and the

functionnl comm{ttcca at various levels,
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However, second rice crop will be more important in tho futura.
Good arca planted for sceond rice crap is very limittod, It is
inportant to accelorate second ric: srop so we coull have more rice
production. In the following yoar, we sheould accelernts more irregacion
project nnd develcp mor: watersheis so we can expand planting area
of sccond rice crep. At present, ue hav only a fow areas in the
Horth, Horth Zast and in the 3outh where second crop rice can rcecieve
sufficient water,

Sincerely yours

Prida Karnasut
Minister



175

URGEZIT
No. SF 0107/9203 Sceretariate of the Primo Minister

June 28, 1978

Subject Koport on thu Sceond Crop Rice Survey 1378
To Miniater of Agricultury and Cozrerativos

' Fof, AC 0205/11431 dated Juns 2, 1978

deeording to the refurcnce luttor, the Ministry of 4griculture and

Co-nmntiwa submitted the report on the secund crnp rice survey 1378 ty the
Price Ministur, Socrotariato ' »f tho Priue Minister has forwarded to tha
Prino Ministsr, Ho thankod you to tho cancornod 2ffices and arcercd to submit
that report o the 2abinct., The Sceivtsuiate -8 he Prime Minister has already
inforned to tho Socretariate of tho Cabinet,

Sinceroly ynurs,
(Signed)  Maochai Huchupan

Deputy Socrotary Goneral for Felitical Affair,
In Chargo of tho Secrotary Goncral

Division of Intomal Filioy
Tol., 218,400
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URGINT

Mo, 8T 0202/12703 Sterctardato 2 4 Cabinct

Juy 12, 1978

Subjget Report on the Sczont Craj: Rico Survey 1978
To Binister of Agriculturc and Cosruratives
Ref, <0 0205/11421 eatadl Junu 2, 1978

dcearding to yaur niniztry's repert an the sec.n! er+r rico survey
1978 sulmitted ¢+ tha Frino !inistar, He gaw it =nd eriemvd £ subidt tho
rport to the cabinot, The Suerctariato of the Cabinet has infsrmod the result
on tha sve nd ersp rico surwy 1973 to the eabinet,

Sincorely y-urs,

(3igmed) Pribun Thingnit
Doputy S:erctary Gunoral,
In Charge »f th,
Scerotary General to tho Cabinet

Za
e
&

Counedl of ¢.¢ ilindutor's Neoting Divisi.n
Tel, 281-2220
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lint, and output cf cottun tuxtilcs, Th: ¢valuaticn of the inport
substitution pelicy at the naticnal lcvel, weould use the linkase
butween the racroucononvtric moed 1 and the propgraming noidlils to
acasurc the iopact on total invest-unt, nct change in the balance of
payucnts, total incenmc and enploymint. The prograrning nodols with
aubfogiun detail wculd be used te analyzo nat only conp.titive position
of altornative cottrn producticn t.ochniques with sthor crops, The
appended I/0 sccicl accounting tochniqu.e weuld provide a measuraetent
of the diroct plus indircct buenefits or consequences to such groups as

landloss laborers and swall farpers, and large far.ers,
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9. Kenaf Demand in Thailand by
DAE and ISU Team (Lee Blakesles)

E. E of Tour Renorts.

k0, Leroy Blakeslee, July 1975
(Demand Analysis)
'0.1. Keith Rogers, January 1976
(Project Managemont and Progreaming)
k2, Jamos Stephenson, August 1976
(Macro-econcmetric Model)
43. Charles Freminghas, December 1976
(PoXicy) e

F. Other Nisearch zub!le:tionn.

b, Agricultural Peployment and Mirration in Hortheast Thailand;

Avplisation of 3 Remiera) Plamaime Mafs),

DAE = CARD ZJecter Analysis Scries No. 1 Decomber 1976 by
Feith Rogers and Prasit Itharattana,
43, Conclusien of the Study on —iporaieal of the Land Consolidation Pratect,

Shanagutr, Singhaburl, and Study on Dicevery of the Cost™ 3n additiona) piase

Prasit Ithapattans,
k6, Agricultursl Development Plinning in Thailand; A Bactor Analysis Anuroach by

Orarles Framinghas, Arthur Stoocker, James Stephenson, Herbert Fullerten,
Keith Rogers, Lercy Blakeslee, Scmnuk Eriplung, and Darl Neady in cooperation
with the DAE 8taff, (In Drafy)

by
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47) Agricultural Scctor Analysis Plannirg in Thailand by

Somnuk Sriplung,
Paper presented at meeting of the Agricultural Representatives of
ASEAN Countrics in DJAKATA, Indonesia, 20 August 1976,

48, Micro Feorom tric .nalysis of Zconemic Activity in Thailand, 1962-197% by

Jamea A. Stophenscn and Kajonwan Itharattana,

DAE Seriecs No. 9, November 1976,

0. Data Bank and Comnuter Software,

49, A Reduced Form Prorram by

laurence Kinyon,
D\E Serics No. 1, July 1976,
50, A Generalized Gauss-Jeidel Program by
Laurence Kinyon.
DAE Beries No. 2, July 1976.

51 DAE Data Bank from the General Fars Jurvey, Yolu=e I, by

Laurence Kinyon,

DAE Series No. 1, September 1976,




No. 1

No. 2

No. 3

No. &

No,. 5

No. 6

Ne, 7

No. 8

No. 9

No.10
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DAE-CARD SECTOR.MALYSIS SERIES

Center for Agricultural nd Rural Developament, 'Annual Report:
Agricultural Sector .nalysis in Thailund." February 1377.
Stephensom, James .. 2nd ¥ajonwan Itharittana.,  "Macrocconometrie
Analysis of Econemic Activity in Thailand, 1962-197L." March 1977.
Froamingham, Charles P. ot ¢l Migricultural Dovelopment Planning
in Thailand: Come Supporting .nalysia," March 1977.

Blakeslce, Leroy and Thengehadi Petcharatara,  "Kenaf Demand in
Thailand." June 1377,

Center for Agricultural and Rural Developiment. "Third Annual Report:
Agricultural fector Analysis In Thailand." June 1677.

Center for JMoricultural and Rural Development, 'Singaporo Symposium:
Agricultural foctor Analysis in Thailand,' July 1977.

Regers, Feith and Pracit Ith-rottann,  "Azricultural fupply Repponae
in Mortheast Thail~nd: Prolucti-n, Resecurcuis, Incerme, and Policy
Imnlienti-r " Neterop 10607,

D goatar, Zahr"m ot al, "Concurer Demand for Food Corroditics in

Thailnd," March 1578,

Forthcoming

Febor, Dockn C, "A'Stuldy of Tho Supply Respomsc of Rice in Thailapd.t

Forthcoming, (Fina) Zditing Stage)

Center for Agricultural and Nural Development, “Fourth \nnual Peport:

Agricultural fScector Analyeis in Thatland,” Forthecoming, (Flnal [diting

stago)
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DAE Publications Iist

Statistical Materials

Series No,

Saries lo.

(In the past)

Publication

Year (3.E.)

Title

Remarks

10
1
12
13
1
15

16

10

11

13

14

15

16

2497

2498

2499

2500

2501

2503

2505

2506

2506

2507

2508

2509

2509

2510

2511

2511

Agricultural Statistics
B.E. 2496 (1953)
Agricultural Statistics
B.E. 2497 (195%)
Agricultural Statictice
B.E. 2498 (1955}
Apricultural Statistics
B.E. 2499 (1956)
Agricultural Stat!istics
B.E.2500 (1957)
Agricultural Statictics
B.,E. 2501 (1958)
Agricultural Statis:ics
B.E.. 2502 (1959)
Agricultural Statistics
B.E, 2503 (1960)

of

of

of

of

of

of

of

of

Thailand

Thailand

Thailand

Thailand

Thailand

Thailand

Thailand

Thailand

Land Utilization of 7Thailand

B.E, 2504 (1961)

Agricultural Statistics of Theiland

B.E. 250h (1961)

Agricultural Statistics c¢f Thailand

B.E. 2506 (1563)

Agricultural Statistics of Thailand

8.E. 2507 (1964)

Thailand Agricultural Statistics in

Brief,

Thailand Agricultural Statictico

B.E, 2508 {1965)

Thailand Agricultural Ctatistice

B.E. 2509 (1966)

Toand Utilicntion ¢f Thailand

B.E. 2508 (1965)
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17
18
19
20
21
23
24
25
26
27
28

29

31
32
33
34
35
36

37

38
39

17

19
20
21
22
23
24
25
26

27

28
29

3
3e
33

35

36

37

38
39

2513
2514
2515
2515
2515
2515
2516
2516
2516
2516

2517

2517

N
\n
-
]

I
Si
. wa
Co

2518
2518
2518
2518
2518
2518

2518

2518
2518

Thailand Agricultural Statistics

B.E. 2510 (1067)

Report on a survey of Swine,Chicken and
Duck of Thailand B.Z, 2513 (1370)
Agricultural Statistics orfThziland

B,E. 2511-2513 (1658-1070)

donthly & Yearly Coumoditics Agricultural
Price. B.E. 2500-2513 (1957-1970)
Agricultural Statistics Price

B.E. 2514 (1971)

Jdeasurement for sale by farners.

Major JAgricultural data of Thailand

Land Us¢ of Thzailand. 5.E. 2514 (1971)
Agricultural Statistics of Thailand

B.E. 2514-2516 (1971-1973)

Agricultural Commodity Price

B.E. 2515 (1972)

agricultural Comrodity Price

B,E, 2516 (1973)

Fertilization Statistics of Thadiland
Erivary data on livestock prcducsticn
Jeport of Yearly Rise drsp

B.E. 2516/17 (1973/7h)

Major JAcricultural Statistics of Thadland
Fertilization Gtatisties of Thailand
Thailand JAsriculturnl Ctatistics in Brief
Prizary Report cn Area Frame Sampling
Test in Saraburi & Lopburi Provinces

B.E. 2517/18 (1974/73)

Report om.Yenrly Fice Crop

B,E., 2518/19 (1975/76)

Friniry Report on a survey of Ycarly Mo
Crop. B.E, 2517/18 (1.74/75)

Monthly JApricultural Commodity Statistical
Price. H,H, 2517 (1974)

Report on Kenaf furv:r., B.E,2517/18 (1574/75)
Agricultural Cormmodity Price

B.E. 2508-2517 (1965-1974)
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51
52
53
54

55

56

5?7
58

59
60

61

62
63

84(1)
4q

42
43
I

b5
46
b

kg
50
51
52
53
St
55

56

2518

2518
2519

2519
2519
2519
2519
2519

2519

2519

2519

2519

2519

2519

2519

2519

2520

2520

2520
2520

2520
2520
2520

2520
2520

Prelimary Report on Second Rice Crop

BvE. 2517 (1974)

Beonemic Data related to Agriculture
Agricultural Statistics of Thailand

B.E. 2517/18 (1974/75)

Land Use in Thailand., B.E. 2516 (1973)
Report on Second Rice Crop. B.E.2519 (1976)
Agricultural Commodity Frice. B.E.2518(1975)
Report on Cassava Survey. B.E. 2518 (1975)
References on Kenaf Producticn and Trade.,
Report on Planted Aren and Prodnction of
Cotton. B.E. 2518/19 (1975/76)

Reprot on Planted Area and Production of
Maize. B.E. 2518/19 (1975/76)
Report on Livestock Production,
B.E. 2516/17 (1973/74)

Report on Soy bean Survey.

B.E. 2518/19 (1975/76)

Report on Sugar Cane. B.E. 2518/19 (1975/72G)
Report on Sorghum. B.E. 2518/19 (1975/76)
Report on Mungbean. B.Z° 2518/19 (1975/76)
Agricultural Statisiic of Thailand

B.E. 2518/19 (1975/76)

Report on Livestock Quanti.y.

B.E. 2518, 2519 (1975, 1976)

Thailand Agricultural Statistics in Brief
B.E. 2519/20 (1976/77)

Land Use in Thailand. B.E. 2518 (1975)
Report on Soy beans's Survey

B.E, 2519/20 (1976/77)

Report on Sugar-Cane's Surve;”

Report on Cassava's Survoy

Report on Kenaf's Survey,

B.E.2519/20 (1976/77)

Report om a survey of corn for animal feed
Report on Planted Area and Production of
Yearly Rice Crop. B.E.2519/20 (1976/77)
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65

2520

Graphs ehowing planted arecas, yields, exports
of major economic crops of Thailand.

B.E. 2510-2519 (1567-1976)

Report on Sorghum Survey

B.E. 2519/20 (1976/77)
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Marketing Materials

10

1

12

13

14

15

16

17

18
19

1

15

1?

19

21

26

28

33

38

'+ 39

bo

42
W

48

. 51

62
63
66

2500,

2506

2507

2508

2510

2511

2512

2512

2513
2513

2513
2514

2515

2515

Report of the Study of the Thai Agriculture
Commodity in the Hong Rong Market
Lecture on the Agriculture Marketing . ursa

Marketing Margins and Marketing Channgle of Major

agri. Commodities and Livestock in the Hertheastern .
Rogion of Thailand 1963-1964
Report of the study on Silk Production and Marketing
in the Northeast of Thailand 1965

Report of the Study on Market News System in the
Northeaat 1965

darketing of Chicken in 11 Provinces in the Central
Region of Thailand 1968

Report of the Prelimnary atudy on the Thai Natural
Rubter |
Raeport of the Prelimnary study on the Thal Cassava

Report of the study cn Frice Paid and Frice Docuedve

by Fnrmers 2509-2512

Report of the Prelimnary study on the Thai Maize
Report of the study on Marketing of Farm Products
in the Upper part of Chao Fhaya of Thailuand 2512
Report of the stuiy on develcpment of Thal Zaznana .
Report of the study on Rice and Shrimp ;
Raport of the atudy on.Cassavn,Dufrnlo Trade,
Natural Rubber, Cotton, Sorgham and Castor Sced
Analysis of the movement of Vholesale Price of
Major Commodity in Thailand

Report of the Study on Production, Marketing3 and
Prico of lntural Rubtber Production 1970 (Fart I)
Report of the study on Marketing Board

Repart of tho otudy on Marketing DBoard in Justralia

Report of the study on Production, Marketing and

I'rice, Thailand 1970



20
21

22

23

24
a5

26

27

28

29
30

31

32

33

34

35

36

3?7

38
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A
72

75

76
7”7

82

85

86

89
95

98

102

103"

104

94
112
115

2516
2516

2516

2517

2517
2517

2518

2518

2518

2518
2518

2519

2519

2519

2519

2518

2519
2520

t

Report of the study on Natural Rubber situation
Report of the atudy on Froduction, Markoting and‘Price
of Cassava, Thailand 19?71

Report of the study on Harketing of vegetable and
Fruit in Bangkok M.rket

Report of the study on Trade, Farmer's Problem and
Covernment subsidy of Rice

Report of étudy on Froduction and Trade of Kenaf 1975
Report of the study on Production and Trade of Grapeo,
Thailand

Special data on Rice for Products and Trade Decision
Policy Making

Report of the study on Trade, Farmer's Problem and

Government subsidy of Rice 2517-2518

Report of the study on Marketing of Coconut and Cceccn. .

Products

Report on Kenaf Situation of Thailand

Report nf the atudy on Trade, Farmers Problom and
Government subsidy of Maize

Report of the stu.y on Selling Pattern of Major

Commodities

Report of the study on Selling Pattern, Planting

period and haveating period of Major Cormodity in
Thailand

Report of the study on Marketing of Major Commodlity
and Liveastock in the MNorth of Thailand, 1972

Rapsrt »n tha study of Froduction, Markcting and
Frico of Shrimp, Thailand B.E. 2515-16

Speeinl data on Rice B.E. 2519

Special data on Rico B,E, 252

Ropo#t of the study on Froduction, Trade of Kenaf for
Decision mnking

Report of the study on Potontial Foreipn Market of

Major fgricultural Commoditien




k1
b2

b3
bl

b5

46

202

2520 |

2520
2520
2520

2520
2520

2520

2520

Report of tho study on Price quarnntee and Price
support Program of the offect on pricing and Farm's
incomo

Analysis of Demand for Soya bean

Analysis of Demand for Mung benn

Report of the study on Marketing and Trice of Soya
bean and Groundnut in Thailznd 1972

Analysis of Farm Product Sector in Foreign Market 19745
Analyeis of Demand for Cotton end Cotton Froducts
Analysis of the inccme elasticity for foods on the
DAE staff meaber

Report of the study of Production and Marketing of

Garlioc in 19726/77
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Azriculturzl Fraduction itasarizls

10

13
1%
15
16
17

16

18

20

23

25

34

35

37
L6

52

2501

hijton |

etn2

2502

2507

2510

2511

2512

The Survey on The Industry of salted Fratu 2499

The efficium of middle sizo Industry on salted Pratu
Report of the survey on the cconomica condition of
furners in Chengwat liakorn Pathon 3,. 2-93-2499
Yerort of the ctudy rn e~ marketins 14 -rovinces
J.E 2501

Ruport of tiu study oa Former's debt and Rice warketing

in Central Region, Thailand 2500-2501

The study of socio-vcononic of farmers in Ckanzwat Roi-ct,

Mahasaraken and Kalasin B.E 2506

Report of the study on Cotton Production of Thailand
Report of thu study on Socio-Econounics of Farmors in
Nutrition Project Area, Changwat Ubolrnjhani 3.T 2r05
Least Cest Katicns Corn and Sorghun 4o aubstitut.s

of Bran For Growing Chicka

Potuntials in the Econonie D:velopacnt ¢f Thailnnd's
Agriculture

itoport of the study on Socio-Econonic of Farmors in
Denonstratior Frojoct in Changwat Chafiart

B.E 2511

A Study on fdce Producticn a:d Consu pticn in Thailend
Corn and rain Corghun in Food and Livestselr Faru
Study of Livestock and ngnunica Probl.rn

Usu of Fertilizorsz in th: That Asriculturs

Report of th. ztudy cn Cottor IProducticn in Chan g wat

Sukhiothai and l.oci




16

19

20
21

22

23

25

26

a7

28

29

20

n

79

8o

81
84

88

96

100

109

106

107

109

113

2515

2518

2518

ro
\a
Py
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2518

2519
2519
2519

2519

2519

2519

2519

Report of the survey result on Farmer'g Jobt in
Thediland Crop year 2514715

analysis of Pricc of Fertiliz:irs and Governnent
Policy on vFertilizors

analysis of tho Pineapple Cituation in Thailand
Aupert of the study on Ar-lication cf Funsicide nnd
Inscecticide for Cotten Production »

Analysls of cstimatins on Futurc Demand for. food of]
rarrer HMcuscholl

Cost Preducticn cn Rice

Cast of Production on lajor Coumodity

Report of the study on chicken production,

Changzwat Chrcgzcnga:o

Cost of Rice Producticn for gecondary Crop

5. 2519

Report of the study on Froducticn, varkotin; and
optinun dnvosteeat in Cocsava Industry

Paport of the study en Costa, Prcduction, Rrturns
and optirun Eoplcntaticn on Purian farn, Changwat
Chanburi Crop yoar 2513

Report of the study un Costs, treduction, Aoturns
and optinun replontatisn on Coffis Thpny, Thansent
Hukornsitﬁanrnj

Report of the study on Cogts, Production, wturns {
end opticum replantation oan Cocozut ruplantation
farn, Changvat Chunpern

The study on Cocts and Returnes for Dukceo ;3

Production, Changwat Chonburi 3.F 2517-18
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34

as21

Report of the Study on Cropping patt-rn in
the land levelin project, Inburi, Changwat
Singburi Crop year 2519/20
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Arricultural Planning Materials
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1
12
13
14
1

16

17

18
19

21

23

4
Sk
55
56
57
58
59
61
65

78
93
97

99
108

114

2514
2515
2515
2515
2515
2515
2515
2515
2515

2512

2518
2518
2518
2519
2519

2519
2520
2520

2520

2520
2520

25¢0
2520

Econcmic Development Planning

Accelcrated Cattle Production and Trade Plan
Accolerated Maize Production and Trade Plan
Acceleratced Cogonut Production and Trade Plan
Accelerated Soy beans Production and Trade Plan
Accelerated Shrimp Production and Trade Plan
Accelerated $ilk Production and Trade Plan
Agro-Econouic Zenes for Agricultural Extension
Agro-Economic Zcres and The Agricultural Development
Planning

Evaluation Ruturn to investment of Land Consolidation
at Chanpsut JAumphur Banglajun , Changwat Singburi
Cheracteristic of Fam B,E. 2516-2517

Sugar-Cane and Sugar Productica Situation
Distribution of Agricultural Land Holding B.E. 2517
Study Repbrt on Rice Farming and Income B.E. 2519
The Additional Studies on "Appraisal of the Land
Consolidation Project, Chanasut, Singburl and Study
on Recovery of the Cost"

Tmailand!'s Fourth Five=Year Arricultural Development
Plan B.E. 2520-2524 Guideclines

Nationnl Crop Model of Thailand

Linear Programming Model

Agricultural Sector Analysis in Thalland (ADC Seminar
in Singaporo, November 8-11, 1976) ’
Agricultural Project Analysis

Fourth Five-Yoor Plan for Agricultural Development
Guideline 2nd Implementation

Econcmic Anly:is of QP Adaptation Guidelines
Research work on recovery »f tae land consolidation,
Chanasut, Singburi B.B 2518-2519
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Miscelloneous

O 0O~ Ov\n

© 1

L

hs
49
53

2l98

2501
2504

2505

2502
2515
2515
2515
2521

Report cn Economic Situation of Agricultural Land
Holding B.E. 2496

MOAC Recommendations B.E. 25C0O

Report cn Survey Result of Social and Economic Status
of Fishermen at Klicrngkal Canal, Changwat Nakornsawan
B.E. 250C-2501

MOAC Brief Program Activities in Northern Region cf
Thailand

Rice Economy of Thailand

Vheat

Dcmestic Rice Demand

Economic Impact of Green Revoluticn

Increcse in Second Rice Crop Production Under BEmersency
B:E. 2520/21
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ISU-DAE Agricultural Development Planning

Its International Relationship and Recognition

The joint effort of MOAC's Division of Agricultural Economics
and the Sector Analysis Team from Iowa State University which has been
in operation since 1973 has all along been widely recognized both inter-
_nally and internationally.

The January 1978 ASEAN Workshop on the Study of Supply and De-
mand for Food and Other SDrategic Commodities in Jakarta also gave much
recognition on how the Thal agricultural development planners fused all
appropriate policy variables with the national crop model in arriving at
future outlook on supply and demand for the country's.major crop product:

The presentation of a Regional Rice Security Reserves Model by
the Thai Delegation in the ASEAN Working Group on Rice Security Rekerves
Bangkok during 16-~21 February, 1978 also was one among other internation
contributions of technicians from DAE. This food security reserve effor
of the ASEAN was recognized by the May, 1978 World Food Security Confere:
in Rome and the latest World Food Council Meeting in Mexico. To reiterat
the following proposal was submitted by the delegation of Thailand and
supported by the delegations of Indonesia and the Philippines. ''The Cowr
recommended that the establishment of appropriate food reserves on region
or subregional basis and such international assitance as necessary'.

To add more probability to the possibility of having the experic
like DAE, all ASEAN delegations in the ASEAN-US Meeting on Agricultural
Development Cooperation unanimously recommended that an ASEAN Agricultur:
Development Pianning Center be establishea in Thailand.
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