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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 out cooperatively 

b.etween 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 Technical 

Economic Cooperation. 

The need for the project in the context of overall needs for agri

cultural development in Thailand was considered in a 1971 USOM Agricultural
 

Strategy Paper, and the specific approach for the project was suggested in a
 

Project Design paper by Earl 0. Heady and Arthur J. Coutu in that year,
 

Meanwhile, within DAE, preparation for the project included delineation of the
 

nineteen agroeconomic zones based 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 period 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 aid current Thai decisions, dissemination of results, and staff
 

training and development both in the United States and in Thailand. The iaitial
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modelling activity concentrated on developing farm linear programming models
 

for the individual zones that replicate production and development possibil

ites 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 undertaken on agricultural related
 

activities including processing and transportation, local economic input

output models were constructed, and a social accounts matrix still in the
 

planning stage was devised for a fuller analysis of local economies 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 National
 

Economic and Social Development Board (NESDB) and used in formulating Thailand's
 

Fourth Five-Year Plan. There have been a number of other shorter and longer
 

term policy activities including planning for MOAC irrigation and extension
 

activities, evaluation of investment possibilities in connection with World
 

Bank loans, planning of specific marketing facilities, analyses of effects
 

of land reform 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.
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Figure 1 displays the major chconokogy of efforts 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 greater number of TDY personnel.
 

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 associated with the project indirectly. Among
 

the four subdivisions of DAE, namely, Administration and Regional Agricultural
 

Economic Branch, the Agricultural Policy and Planning Branch, 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.
 



Figure 1. Major Work Areas 

JULY 1 JULY 1 JULY 1 JULY I 
74 75 76 77 

1974 1975 1976 1977 1978 

CROP SURVEY 4----

COMPUTER FARM SURVEY DATA BANK FARM SURVEY 

SMALL POLICY PROJECTS 5-YEAR PLAN CONT' D POLICY RESEARCH- - ----

ZONE CROP MODELS -- 5-YEAR PLAN CON'T RESEARCH -----

NAT'L. CROP MODEL RESEARCH MACRO & LVST. LINKS 

BUFFER STOCK REGIONAL MODELS INCLUDE AG PROCESSING 

MODEL N.E. ANALYSIS N.E. INCOME POLICY 

CO?0?ODITY DEMAND MODELS NUTRITION COMMODITY 
)DEMAND 

MACRO MODEL CONSTRUCTION 

TRANSPORTATION RATES 

RICE TRANSPORT. MODEL 

HOG MODEL, BEZF MODELR---REP. FARM MODELS----------) 

CAP. FLOW MODEL THESIS MODELS 

COST RECOVERY 
PROJECT 



Figure 2. Long-Term Staff of Agricultural Sector Analysis Project
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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
 

the 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 shurt 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 tuim p- iction models, as these had received 

almost all of the project effort up t- -hat :ima. Pccause the project was 

still in its initial stages, the firs- c'.: uation made several recommendations 

pertaining to general focus and "-erso-.nel for the remainder of the effort. In 

the second evaluation, it was deterinded 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 personnel
 

and financial support for continuation of activities beyond termination of
 

the project be prepared. A definite plan is being carried out as the temporary
 

staff assigned to the DAE as the outset of the program are shifted to permanent
 

funding. The second recommendation has been largely fulfilled in the work
 

underlying a legislative 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 Agricultuit-and Cooperatives. WLth
 

thi reorganization the DAE will assume formal resp, isbility for eialuating
 

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 developed 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 been carried out in a series of
 

weekly meetings with the regional groups on the direction and maintenance of
 

the sector analysis linear programming systerts. Emphasis has been put on
 

developing 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 allowing technology shifts
 

in the agricultural production sector 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 income, employment and 

consumption directly in the t alytical system. Plans also exist to incorporate 

the SAM with the linked linear p ogramming input-output system to increase the 

scope of analysis available with each. The DAE has begun staff allocation and 

data preparation for each of these programs. Completion will be contingent 

upon data consistency and lack of diversions by the staff to conduct analysis 

with the presently functioning analytical systems. 

Another extension of the program is being developod in the link of 

the macro econometric system to the recursive linear programming. A paper was
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prepared on this linkage, and staff have begun to develop data series and 

programs to implement this system.
 

The analytic methodology for these modelling efforts will be considered
 

further in the remainder of this report, particularly in Part II on the
 

quality of the work. 

4. As a particular extension of the modelling, it was suggested in
 

the fourth recommendation that detailed farm models be developed to replicate
 

farm household income distributions at 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 recordq 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. In
 

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 irmers as policies for agricultural development are evaluated. 

5. The fifth recommendation concerned the need to provide for periodic 

revisions of the sector analysis models, updating them an new data b,,come 

available and incorporating more refined behavioral assumption as knowledge 

about Thai agriculture accumulates. Model revisions were discustsed in part 

in connection with the third recommendation above. Additional. conniderntIona 

include the fact that the new data procedures being developed will have time 
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an a variable in their estimation which will facilitate the complete reestimation
 

of the technology sector in conjunction with the recursive lineat programming 

models being developed. Soil and rainfall data are being includd in variables 

ti distinguish the farm production patterns and provide a clearer accounting of 

the factors affecting yields and production costs. Much of the effort in 

redefining the models and in the data revisions is being undertaken in order to 

be able to disaggregate the anal:,sis 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. In the sixth recommendation, a distinction was made lietween the 

modelling efforts as such and the capability to generate coefficitnts and 

assumption for the models, including analyzing policy alternattvesI going beyond 

the models as such. It was recommended that a long range plan for this 

capability over and above the modelling capability be developed. In reaponse, 

DAE has devoted resources to long range policy analytnin, although priority 

work continues on the presently developed system and rtentfi-r ion and update of 

these systems. Plans have been diticunned to modify tilt nattional liaer pro

gramming model to give equilibrium analynl'a capabilitlea at a tLime. :pan 10 to 

15 years in thl! future. This requires projectLionn for th- tterhlnologit Involved 

in crop production, the re.Iourcers available for ut,., al well an the vfinati ton 

of detriand at that time both on a dometic and internatiotial .ve.l. The demnography 

model de veloped will proyde an Indication for populatit n , nilindwien combitied with 

outlimation of per capita demand it will give datnd at th lll levelt, 

Similarly, tie ago, ex, and urban-rtural breakdowti inI th rti modln will give 

estimiatorn of lnbor nuppli In. To provide extra support 1lug dat a )AI: in main

taminlg time nerian dntn not on most reltivnt.t ngriciltural statintlcs 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 DAE. Work to supplement or revise ongoing programs has proven to be most
 

successful when follow up required was only minor. In areas where the program
 

is new or the TDY did not complete adequate quantification 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 significant help can clearly be obtained.
 

At the time of the present third evaluation, a request for extension
 

of the project without additional funding is pending which would enable at least
 

one long term ISU staff member to remain for several additional months and
 

apparently would provide from some ninimal TDY effort. In addition, a request
 

for a three-year extension of the project is pending to intensively develop the 

modelling ability to deal with rural poverty and rural development policies. 

Approval of thin extension 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. In 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 the 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 would 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 that time more direct involvement with non

critical research is planned. Until that time the DAE will continue to work 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
 

those elsewhere. The DAE has operated to expand the capability to make others
 

aware 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 structure of the models. Efforts
 

by the DAE to publish the results and structure of their analytical system
 

have progressed with the completion of the national crop model publication and
 

drafts of the four regional models being prepared. Also, the macro model and
 

many 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.
 

11. There is evident a demand by researchers 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 is 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 Qf returning this stored data.
 

The estimates of crop production, area and yield 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 on implementing plans at
 

the .Provincelevel suited to local needs, the twelfth and thirteenth
 

recommendations indicated that further efforts should be made to adapt
 

modelling to the Province level and that DAE should respond to requests by
 

Governors for results 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 requirements are most needed
 

and the Governors are faced with 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 be offered and in terms of seeking funding assistance
 

through the ASEAN organization, as will be considered more fully below in
 

Part V on Thai 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 complete
 

test 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
 

except 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 two reasons. First, since inception of the
 

project, there has beeni an increa3e in the policy concern for the rural poor
 

by both the Thai and the U.S. governments. Second, the proposed three-year
 

extension of the project would have as a primary aim giving added emphasis
 

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 major 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 Thai 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 evaluated 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
 

giving more detail on what has been accomplished is contained in the DAE
 

briefing materials which were prepared for this evaluation and which are
 

appended to this report. Still further information is contained 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 programming 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.e.:
 

- Model I which is linear in both parameters and variables
 

18
 



19
 

- 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 Thai agriculture and
 

data sources. The zone 7 model became 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 effects continued. When enough zone models were
 

completed for a region they were combined into region progranming models. 

These regional models maintained the resources use detail of the 

agroeconomic zone models, with specification of monthly land use by five land 

classes, 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
 

twdnty-one equation model of the Thai economy was completed. The Transportation,
 

Storage, and Processing (TSP) model for rice was formulated and estimation of
 

parameters and coefficients started. The Regional Crop models were 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 0 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
 

disaggregated. Model II was simulated using Gauss-Seidel techniques to study
 

the predictive performance and dynamic stability characteristics. Model I was
 

likewise simulated using reduced form analysis.
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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 during
 

thi 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 significant reduction in the execution 'ime of
 

programs was realized. Survey processing programs were redesigned 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 or each changwat. For each characteristic the
 

population estimate, the coefficient of variation, and the percentage of farms
 

reporting the characteristics is provided.
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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, income 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 development of the National Crop and Livestock model continued.
 

Due to the size of this model and other computer prograis the capacity of
 

DAE's 1130 computer was becoming a very constraining factor. Arrangements
 

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 governors of Thailand, a request
 

was made to DAE to provide assistance in making development plans at the changwat
 

level. The ISU/DAE staff outlined a set of research methods and models that
 

could provide the information 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 the interactions of agricultural
 

and non-agricultural sector at the changwat level. A preliminary model of
 

crop production and important non-agricultural sectors was started to test
 

the feasibility of an integrated linear programming 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 response were specified and estimation began. These relationships
 

would be used to 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 DYNAMO operational, 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 expoit targets proposed by
 

the Ministry of Commerce. By using this behavioral relationship 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 Economics. This has been
 

helpful in two respects. The speed of execution of jobs or execution times
 

is considerably faster with the 370 computer versus the DAE's 1130. For
 

example, programming models that took days to solve on the 1130 ca, now be
 

solved in hours. Secondly, jobs that were impossible to run due 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 on 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
 

zmodel 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 technologies. 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 linear
 

programming national models is a good step in the modelling effort. While
 

it involves more data and onalysis, it should improve the reliability of thn
 

solutions.
 

As regards regional models, a series of regional models wan developed
 

with internal consistency so that they could be linked together in a national
 

model. Since there are many differences in agricultural and economic 

characteristics of the whole country, the regional crop model has bees con

structed iti order to study the optimtum allocation of natio.ial resources and 

the distribttion of outputs under varloun conditions, and also to give 

resource supplies In each region of the countrien. 
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For the planning purposes, the 71 cbangwads 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 a-,ricultural development planning objective of the
 

government. Data used were revised from the coefficient 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
 

support prices were used. Targets and bounds were used.
 

The Northern model illustrates the .sefulness of the results which
 

indicate considerable underutilization of land and labor resources. The need
 

for credit is also quite great as less than twcaity percent of the total 

operating capital comes from the internal source.
 

Current work includes: (1) iprovement and revision of data by using 

the latest data of the GFS and latest daa from the oLher surveys of the 

govern-ment agencies; (2) the analysis of the effect uf the change in non

agricultural wage rates on the labor mirket; (2 the analvw1 - of fertilizer 

use, irrigation, and price and marketing of farm com.odithL.. It i recognized 

that an improvement of input-output coefficients is necessary, and this is 

being done. At the farm level, farm level models are being constructed to 

indicate the advantage and di sadvan tage of different farm groups. They are 

developed for conns ittncy between the nateions.J1 re gional and fatr' level models. 

Farm type is definetd by grotuping f(armn that have the name land charact'erleticn 

together. Ilc frequvnt y dintribution (if net Itua'vmv for farmingi frt the G;':; 

In 1975 wan the tnsjor cr1terlia Ii dividing fim 10y Y -.m"rmihave. 11e01 

divided into 6 typets. 3 ntI;on and 3 1,111 v,1 rnhIp cOaW1r1g ,.nI. Thin |I'vm a 

total of 54 pon-sibl t ype-i o:0-wnerJi ll clsaaen . Da ti (c,com- Itom I ho 

CPS (1975-1976) with aupplotnvtilary data os elll type *nttl ra infall. 

http:nateions.J1
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The farm level modelling program will differentiate farm charac

teristics within 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 production coefficients
 

for each of the farm types and sizes will be completed simultaneously 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 linear programming models. We believe that the basic economic
 

logic underlying the modelling of the agricultural sector is sound and the
 

results obtained are reliable. The data used are 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 estimates for policy 

decisions. The farm level models will give useful information especially 

for the planning at the changwad level. Revisions of the coefficients at all 

levels of analysis are being made which will improve the quality of the 

estimates obtained.
 

Attention given to land ownership and farm size in the farm level 

models in appropriate ast it will now be ponnible to invetigate the dizntrib

utional impactr: of policies on Incomeii of certain farmer groupi. However, it 

may be desirable to modify the modeli tso that a study on the ponnible effect 
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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 influcnces 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 Kalasin. 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 quantity identification with the I-0 value a link
 

between the production sector and the other sectors can be developed in a
 

linear programming framework. The input and product marketing sectors can
 

replace part of the distribution system associated with the production sector
 

in an LP model. Also, the LP of production can replace the production sectors
 

in the 1-0 table. Hence, 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
 

Increaoen 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 demonstrate that it provides
 

operational tools for making quantitative comparisons among a number of
 

alternative farm and nonfarm policies:
 

Developing the 1-0 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 1.01). 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 the 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 appraisal 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 evaluaLion 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 comuodity dealers as the sectors against which the others are
 
measured for their contribution onto zone development. Using the
 
direct cost-benefit ratio as defined as thi. nrocedure, the agricul
tural production sectors rank low on the s. e, kenaf sixth, cassava
 
seventh, nonglutinous rice eighth, and gluL: :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-0 evaluation uses cost as
 
expressed in capital requirements to evaluate sector expansion. In
 
the-LP the present formulation has capital availability only controlled
 



30 

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-0 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 caft 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-0 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
 

1-0 analysis and will facilitate giving attention to the effects just
 

mentionedi The social accounts approach proposed is very ambitious, and
 

it may be desirable to proceed incrementally in developing it to ensure
 

that an operational capability is established.
 

The 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 titled
 

"Macroeconometric analysis of economic activity in Thailand" (by Stephenson
 

J. and K. Itharattana, published 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 reestimation for the 1962-1975 data
 

period was completed during June 1977.
 

The general methodology for completing the linkage between the
 

macroeconometric model and the 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 macroeconometrc 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 Commerce. 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
 

estimation 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 1976. The 

methods used in this update are also contained in an appendix to this report.
 

This has progressed more slowly than 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
 

responsibilities 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 been 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 system 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
 

Thai 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, mainly private consumption
 

functions, impact functions and production functions, are nonlinear in
 

variables. However, 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 for 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 equacions makes the two models inefficient in describing
 

all the interactions between and within the agricultural and non-agricultural
 

sectors, reducing the usefulness of tile models for analyzing some issues
 

of sectoral income distribution.
 

While data deficiencies and the high level of aggregation limit
 

the usefulness of the models for poli~y purposes, the models will be useful 

in this respect when combined with other models provided consistency can 

be ensured. If the efforts of ISU-DAE in developing linkagen between these 

models with other sectoral or sub-national models can be realized, the 

macro models will be of considerable value in solving policy questiona. 
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As indicated in the preceding sectiom, within DAE attempts have
 

been made to link Model IIwith 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 commodity 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 macro
 

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
 

sector 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 between the macro model and the agricultural,sector, 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 and other models currently in
 

the process of construction such as the transportation-storage-processing
 

model for rice, modeln to be used in the nutrition project, and the
 

population 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 isbeing 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 phase 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 conducted 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
 

conditions 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 reserve 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 data 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. In 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 can 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 other 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 commodities. 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 is available about
 

quantity of processing of agricultural commodities.
 

(2) 	 Population model. Data bane usled in the model in obtained from 

1970 population census and the birth and death statifitIcs from 

the Ministry of Public Hlealth. The rellability of both data 

sources In questionable, an underestimation haritbeen found in 

both sources. 



39 

(3) Rice buffer stock model. The model includes all ASEAN
 

countries. Although Tailand's data on rice are fairly
 

reliable, the data from other ¢ountries are of tltwetionnble 

quality . In 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 develo- and 

carry out the required surveys, the major limitation on the I-0 program 

concerns the scope of the surveyn. To this point the authorization has 

only been received for conducting necessary survey of agricultural sector. 

Because of the limitation of the budget appropriation, DA." has conducted 

surveyn on input suppliers and output marketing and procea.sing in connection 

with only 7 major crops, i.e., rice, maize, kenaf, sugar-cane, soybeans,
 

ground nut and rubber.
 

Other Models: 

(1) Regional models. The models have separate bound sts for each
 

zone which include land by type and month, labor by month, 

capital by month and capital borruwinig by sourc;. In .iddition 

to the bound sit. t for et-c h _tunc. poit drmei ti ri I:.ta twhich 

ware taken from the nat ional model havv b een add v*d itt the- form 

of reglonal1 marketing butt n fur vat'i .el ectt-d c ,!.-odity. 

data requ rit- t iL 1i nitt ifii -d by field rt trvt-vyn c uitctett-i| by 

DAE. Quality of the data has bwtn Improved coittnide.rablv through 

the years under the Joint ,ffort of ISU and DA. 

11 
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(2) 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 constructing the
 

model.
 

(3)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 is 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 groups 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 Analynis (ASA) models, DAE has 

clearly been enabled to respond more effectively to these policy needs, 

particularly in supplying quantitative assen:inents. The evidence for this 

i£ the wide use of the ASA models In DAE policy work. The Initial extensive 

uua of the work in the development of the Fourth Five-Year Plan and other 
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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 exports 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
 

Addquacy of Policy Focus
 

The following statement supplied by the ISU-DAE team indicates 

views on policy problems and possibilities for model application in the 

Thai 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

tion 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 project tools in policy making, it
 

is 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 appropriate and has contributed to the
 

ability of the government to meet its objectives.
 

A question to which the present evaluation team has been asked to
 

give 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
 

development 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. In 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 activities, the dissemination of
 

project results has taken place through informal contacts, particularly in
 

connection with the uses of the modelling efforts in policy applications
 

for various client agencies within and outside of MOAC. This may indeed
 

be among the more effective means of communication among DAE researchers
 

and 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 some 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 operational levels. In this role, it is necessary that DAE has
 

good inter-agency communication with departments within MOAC and other
 

relevant departments 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 widespread liasons which are generally
 

less formal among other agencies.
 

It is the impression of the team that DAE has been 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 research 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. In
 

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 his been making efforts along these lines and in 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 reliable 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 Thai personnel
 

at the briefing sessions held for'the team and in the handling of questions
 

and discussion at the briefings. The briefings and discussions for 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 government. 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 and informal
 

training efforts and from experience acquired over the fi'~years of the
 

project. There is definitely now a core staff capable of ir-ying on
 

applying the existing models without outside assistance. A group exists
 

whose members are technically competent and knowledgable about modelling,
 

and there seems 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 appears to be that
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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 speciz lized 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 

selected to do graduate studies, and other staff members have rpplaced the 

departed students with apparently a minimal disruption of work. The training 

at the Master's level is nearly complete. Those trained have resumed their 

duties in the Division. Three staff members have completed 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 

inservice 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 WOAC which is now in progress
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Table 1. Advanced Training of DAE Staff 

Ph.D Master Bachelor Diploma 

Number of Officials on 

Study & Training Abroad 

U.S.A. 

Back 

On-going 

Total 

4 

10 

14 

32 

1 

33 

2 

-

2 

-

-

-

Australia 

Back 

Total 

- 1 

1 

2 

2 

Philippines 

On-going on IRRI 

Total 

Support -

-

2 

2 

Germany 

Back 

Total 

1 

1 

-

- -

Graduated from Abroad on own Support - 6 
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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 directly 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 escablishing 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
 

major 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 see
 

that the second group of long term participants receive the type of train

ing most useful for their respective country needs.
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Figure 5
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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 Setience 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 cc areas in 

which DAE is now working which call for further technical asistance are: 

(1) coefficient estimation for changwat models with farm characteristics 

using raw survey data, (2) linkage of the macro econometric model with the 

national agricultural programming model, and (3) developing and testing 

the integrated linear programming social accounta model for localized 
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Table 2 

DIVISION OF AGRICULTURAL ECONOMICS BUDGET
 

RTG.Bg. ($) 

1979 29,701,300 

1978 25,979,500 

1977 24,162,000 

1976 21,804,600 

1975 20,.345,700 
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development 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 sugplying 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 be mentioned is in the further develop

ment of models 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 meet 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 terminate the DAE-ISU 

program, it would be highly desirable to make arrangements 'n the transitional 

period with econometricians and programmers available in Tha.lLnd outside 

DAE, in universities and consulting firms. In any case, to ensure maintenance 

of DAE capability, continued exchanges on temporary bases between DAE and 

ISU ohould 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 emphasis 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 particularly affect the lowest income Larm
 

families for whom there is heavy reliance on rain fed agriculture, small
 

size of farms (average of about 10 Rai or 2.5 acres), and great distance
 

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 iriuts and knowledge.
 

The national crop production model has also been u, 'd to evaluate
 

export policy implications and how they affect the overall regional 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 rural poor 

after the drought conditions in the Northeast and North during the last
 

crop year.
 

DAE is participating on a committee frum 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 farm 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 on ministry committees which deal 

with the problems of developing programs to raise the income of the rural 

families. Representation is frequent at 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 recommendations for
 

farm size and resource allocations in the land consolidation program, in
 

programs of resettlement of persons from strategic areas, and in programs
 



60
 

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 to be used for analysis of
 

program implications for farm families. The initial phase will deal with
 

the basic production models and study production sector programs to ensure
 

adequate cash flow for low income families.
 

A next phase, being developed initially in agroeconomic 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 the 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. This will facilitate
 

the tracing of complete effects of programs including impacts on associated
 

industries and service sectors. The attempt will be to determine the specific
 

recipients by magnitude of the income and employment benefits of a govern

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

Examples of Income Distribution Analysis
 

As an example to give more detail, a study to appraise 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. Tle project appraisal
 

specifically considered the repayment capacity of small (potential pre

project income $100 per household per year), medium and large farms each with 
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two soil 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 received 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 income 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
 

received 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 III IV III IV III IV 

Before Project 2218 2199 3919 4438 6137 10834 

After Project 6279 7629 12472 15453 24611 20742 

Source: "Appraisal of the Land Consolidation Project Chainast, Singburi and
 

study on recovery of the cost" Agricultural Economics Research Bulletin
 

No. 108, Oct. 1976. Division of Agricultural Economics, Office of the
 

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.
 

November 1977. 
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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 provinces which have especially low income.
 

Encouragement for selection, identification, and priority assigned to support
 

development efforts in the lowest income changwats and finally amphurs of
 

Thailand has come from the office of the Prime Minister.
 

A Policy Perspective on Rural Poverty
 

TableE 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 Family Income (Farm & Non-Farm) 

Deep Paddy Irrigated Paddy Rainfed Paddy 

Farm Types 

Upland FruitablVegetable LivestockLlv ooAere Average 

Worth 

Central 

Northeast 

South 

Income 
Per 
House-
Hold 

8,780 

11,993 

5,600 

16.235 

Percent 

5.70 

7.75 

4.33 

0.38 

Income 
Per 
House-
Hold 

8.667 

13,489 

5,537 

6,119 

Percent 

23.14 

25.85 

4.79 

3.53 

Income 
Per 
House-
Hold 

7,367 

10,198 

4,665 

7,506 

Percent 

28.14 

26.17 

57.33 

30.31 

Income 
Per 
House-
Hold 

10.037 

28,706 

13,676 

14,772 

Percent 

21.90 

19.77 

7.49 

0.58 

Income 
Per 
House-
Hold 

14,156 

21,849 

9,249 

15,675 

Percent 

0.95 

11.31 

0.27 

41.22 

Income 
Per 
House-
Hold 

9,688 

13,932 

7,256 

10,204 

Income 
Per 
House-

Percent Hold 

19.58 9,070 

9.15 16,505 

25.79 6,105 

23.97 11,547 

Percent 

100 

100 

100 

100 

Total 8,537 4.68 9,761 13.03 6,116 40.37 15,716 12.31 16,945 8.62 8,864 20.99 9,521 100 



Table 6. Xet Farm ln-Toe 

Farm Types 
Deep Pa.dy Irrigated Paddy Rainfed Paddy Upland Fruit andVegetable LivestockveocAerg Average 

Inc-ae Income Income Income Income Income 
per Per Per Per Per Per Per 
K>Se-
H4Il Force-t 

Hose-
S01- Percent 

House-
Hold Percent 

House-
Hold Percent 

House-
Bold Percent 

House-
Hold Percent 

House-
Hold Percent 

Worth 4.697 5.73 3,S39 23.14 2,551 28.14 3.680 21.90 10,770 0.95 7,580 19.58 4,281 100 

Central 5.953 7.75 5.564 25.85 5,930 26.17 7,640 19.77 18,988 11.31 10.074 9.15 8,031 100 

Maor .4zas 3,571 4.33 4,045 4.79 3,401 57.33 4,321 7.49 9,216 0.27 4,996 25.79 3,939 100 

Sceath 13,S' 0.N5 3.361 3.53 5,.47 30.31 4,196 0.58 6,806 41.22 7,043 23.97 6,340 100 

Total 4,743 4.68 4,450 13.03 3,766 40.37 3,964 12.31 9,753 8.62 6,362 20.99 5,109 100 



Table 7. Net Fazily Cash Income (Ral) 

2 2-5.9 6-14.9 15-39.9 30-44.9 45-49.9 60-139.9 140 Average 

Ce4tral 15,532.79 15,660.31 8,232.49 9,013.35 11,382.00 13,431.92 22,782.71 16,479.74 12,547.19 

Eas: 22,OC6.16 35,576.11 11,019.22 10,981.01 9,306.00 12,495.33 2,242.37 554,051.79 12,528.80 

ortheast 9,183. 9 4,654.02 3,505.01 13,978.31 5,530.25 6,592.58 10,350.58 21,412.13 6,216.28 

8,055.95 9,2C9.24 6,185.22 8,300.45 8,691.08 12,846.52 15,037.10 39,311.67 9,592.86 

9,920.09 15,60.32 5,735.56 12,204.07 13,683.08 12,673.43 34,123.41 143,903.41 15,739.67 

South 16,961.61 33,9:0.68 9,514.79 8,961.84 9,575.03 21,933.22 20,818.36 187,382.59 11,097.25 

lotal 1U,969.32 8,339.14 5,189.90 7,162.65 8,003.52 11,234.16 18,321.88 52,418.48 9,294.71 
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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 instrumental in finding out who the rural poor are
 

and in keeping track of their progress, many additional and possibly 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 problenewhich often end in a diffuse set of
 

policies often not folluwed up as to their effects, running the danger of
 

raising 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 

the most general-concerned with economic development of a na Ion at large-

to highly local village development projects. Various strateg.i may be 

discussed in turn from highly non-agricultural measures at the national 

level to locilized face to f'ic. rural programs. 

(A) General Economic Development. The argument that an effective 

way to help the poor, including the rural poor, if 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 rural poor.
 

Against these arguments, counter-arguments are made that the rural poor
 

may be among the last to become involved in the economic development 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 selectively 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 measures are rare, but the DAE work
 

being undertaken on rural poverty constitutes a valuable contribution in
 

thi.i 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 effects on the rural poor
 

just noted for other agricultural development measures apply here.
 

Although it is 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 serious 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 Sector 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 and family 

planning measures. Some indicators of the effectiveness of thete measures 

exist which have sometimes been applied in serious evaluation. Even though 

crude, the measures provide a basis for comparing the effectiveness of the 

human service approach to other approaches, though such comparisons have 

apparently 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 assistance manpower so that the
 

number of projects is 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 knowledge 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 resources 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 

meanures. The evaluation team han no evidence that this han happened in 

Thailand, but it is a syndrome observed in other countries to a greater or
 

lener 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 first.instance by various policies can
 

and should continue, and there 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 extension of the project contains provisions
 

for undertaking the required modelling.
 

Third, in addition to evaluating specific proposals put 'farth
 

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. Thc major strategies and the state of
 

knowledge about them were discussed above. In addition to the input-output 

modelling, incidence models and in some canes 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
 

A device such as a commission
inertia, more focus of efforts may be needed. 


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 years to
 

DAE would be the logical research and analytic armcomplete its work. The 

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 economics analysis to government policy problems in
 

an action setting.
 

Evidence of several kinds supporting this conclusion has been
 

cited in the preceding sections. The niethodology 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 national 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 sr aking,
 

it is a cost effective way of promoting agricultural and income !itrib

ution objectives, and thus is cost effective in favorably affecting the
 

lives of Thai 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.
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If the strategy turns out to be only very partially effective, succeeding
 

in raising the incomes of .5million farm families by $5 per year, the
 

resulting $2.5 million gain in yearly income in the Northeast would far
 

aceed 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 development 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 pro-act 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 project would have been undertaken, but which are not considered
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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 effects 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 profv!;:;ion in Thailand. The by-product of 

interactions of Agricultural Sector Analysis personnel with other agricul

tural economists enhances the agricultural economics profession in the 

nation and contributes to the ulti[mate wider development of research knowl

edge about the agricultural economy of the country. 



MISSING PAGE 
NO. 77-7? 



80
 

Appendix A
 

Materials Prepared for DAE-ISU Project Review
 

1. National L.P. model
 

2. National livestock model
 

3. Regional models
 

4'. Demand, marketing, transportation and nutrition
 

5. Macro econometric models
 

6. Farm modelling
 

7. Support sectors for agriculture
 

8. Population model
 

9. Rice buffer stock model
 

10. Data bank and surveys
 

11. Policy capabilities suppor-,d 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 beans, ground nuts, kenaf,
 

cotton, cassava, sugar-cane, tobacco, 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. For example, rice under code P010126F 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 household demand of the
 

farmers who grow such crops and not beyond the production goal of
 

quantity for domestic consumption plus exports. Whether or not the 

production goal can be achieved depends on two factors, -- resources 

constraints and technical contrainta. The former Include l; nd, 

labor and capital while the latter involves area expannion for high

yield crop, and, fertilized area expantion. For example, the high 

yield rice variety in rice RD, and, the low-yield rice in native 

variety under the fertilized area at approximately 30%. 

Technical conntraintn in the models are an followis: 

1) Planted area for rico RD in the irrignted land. 
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2) Planted area for rice RD in the rainfed land only.
 

3) Planted area for double rice crop.
 

4) Planted area 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 area e.g. to calculate the planted area for rice RD in the 

irrigated land: -- the calculation of area for rice RD is 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 firqt nrnap, rhp Nntional Crop Model was based on 1981 

crop model to serve as resources for the Five Year Planning (1977-1981), 

Volume IV, for the National Economic and Social Development Plan. There 

are six objectives of the constructon of the National Crop Model that 

can be summarized as follow: 

1) 	 To give guidelines for production in order to meet 

the domestic demand and to achieve export goals. 

2) 	 To review the goals of the irrigntion projects 

giving attention to farmern' incorui, op)portunities 

for employank-t labour, quanlity of expected pro

duction and other factors. 

3) 	 Rovlew thu pusnnih ility of extentson work on now 

tochniquan 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 tile 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 uning the National Crop
 

Model as follows:
 

Plan 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 annum), highly irrigated land. 

Plan B1. Asaumes medium level of accomplishment, neither 

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

(2.5% per annum), medium achievement of irrigation project. 

Thus, the adopticni of new techniques and the fertilized area 

are lower than the outcome in the Plan A. 

Plan B2. lRetstmblen Plan Bl, with the iannsumption that the 

farm crop Income per farm family in the Northeant is not 

lower Lhan 2,000 la-tht. .tich a ritandlard of Inucome wati 

eatimated btecau'e in Plant Il1 the income of farmern in tile 

Northeant wan lerta thant 2,000 DIaht per family. 

Plat C, SAW an Plan it, except that the populatLion birth 

rate to hIihr I.o. 2.8% while the birth rate In Plan A 

la 2.1%. 
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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'!able 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 flexiLle bound will determine the maximum and minimum
 

production quantities. The value of the flexible bound can be calculated
 

from an equation indicating that the area to be planted in the following 

year is a function of planted area in the inrn-diately previous year, 

the rainfall expected in the following year, and the expected price 

of product. The expected price in calculated from a market model for 

each product, which contains 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 in taken to 

bo the average price during the previoua 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 real price 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. This process is 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 buffaloes, 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 if the second year.
 

The year by year calculations for the crop model are accompanied by
 

similar calculations for the livestock model.
 

The newly Introduced procedures just described are referred
 

to as the Recursive Linear Programming 11odel (RLP). At present, the
 

RLP :odel is undergoing validation tests. The test will apply the
 

model to the five year period in the past consisting of 1973, 1974,
 

1975, 1976 and 1977 and will focus on:
 

1) Planted area and yield.
 

2) Quantity of fertilizer for rice.
 

3) Number of cows and buffaloes.
 

4) Number of farm tractors. 

After this tent i completed, the application to years in
 

the future 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 Coals.
 

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 include the
 

price necessary to cover the cost of production including purchased 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 st~cks. Other information includes credit needs and
 

employment-unemployment.
 

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 

1978/1979 by the model 

White rice 1,831,706 1,831,706 

Maize 2,500,000 2,250,000 

Cassava (pellet) 4,184,000 4,184,000 

Raw Sugar 1,200,000 1,200,000 

Rubber 500,000 455,000 

Mung bean 120,000 120,000 

Soy bean 15,000 15,000 

Kenaf 150,000 129,674 

Cotton 120,000 14,220 

Tobacco 
(Virginia) 30,000 -530 

Sorghum 239,OCO 239,000 

Ground nut 14,000 14,000 

Caster Seed 60,000 4,512 

Shortfall from
 

target
 

0
 

250,000
 

0
 

0
 

45,000
 

0
 

0
 

20,326
 

105,780
 

30,530
 

0
 

0
 

55,488
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2. 	SUMMARY OF THE NATIONAL CROP AND BOVINE MODEL OF THAILAND
 

Dr. Koses Manovalailas, Planning Officer
 

National 	crop plannitig for Thailand as originally completed by
 

the ISU-DAE team did not emphasize livestock especially cattle and buffalo.
 

There is a growing concern about thp 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 produce 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 use. Draft animals provide plowing inputs for crop production,
 

and they also compete with crops and other products for the use of
 

acarce land and labor. The method of the current study is therefore,
 

to incorporate the livestock component in the 1981 national crop model 

of Thailand so as to allow for crop-livestock linkage's. The model 

will check the productive capacity of the bovine industry assuming J 

modest change in livestock production techniques. It is ;lao necessary 

to introduce different types of tractor ute becautie of the compeLition 

botween anim.al power and machinery eapecially on paddy land and upland 

cuIt iv4t ion. 

A national crop and bovine modal for Thailand for the year 

1981 ha becn complited. Tei model requires an ei.t nAte 111 1981 of tho 

bognning livoutock number by -ype of bovine, age group asid arx. Two 

domographlic gi~tregntv bovilt' rnodels were conlatruttrd to 4Ilnwolatr 1977-1981 

nvwntory. Ih basic data u1ed WOO obtaind froM a n1tiO114l survey of 



89
 

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,
 

sugarcane, soybean, tobacco, ground nut, sorghum, sesame, cotton seed, 

watermelon, mulberry, coconut, rubber etc. Detail for these crops 

Includes variety, land claqu and production technique. The livestock 

sector contains cattle and water buffalo. The production of poultry, 

hogs, dairy cown and fisheries i not included at this time. The national 

crop and bovine model Ia a spatial linear programm4~ing ihodol ncorporating 

19 produclng arc, and 4 conauraing regiont. Each conziuming reglon 

ancompatimcn everal a'groecoomtic zonea or producing are..i. Crop products 

aro aia ,lenoid .nd rhlil lpp d froin the producni : arcat to thvi.r retilleciLV 

regional ohl swnt polnto for export to other ri-1i oun. Thorr' .re twO-Way 

tranaportatlon linkagcu amt g thE 4 contnutvilsg re;glog, r. ]l'or the 1 ve

stock tioctor, the tra.iportation linkagets tAwc Into ,icroitit the oxintanca 

of surplun and doficit reglion . V)otc, rminis ion of , lun tiud doticit 
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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 according 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 neL value of !.nventory change 

of livestock. The objective function is maximized ,;ubject to a 

subsistence demand for rice, zone demand for meat, regional non-rice 

crop demand, given resource availabilities, minimum and maximum crop 

production levels in each area, income constraints and technology 

assumed to exist in 1981. Basically, there are five classes of activities 

in the model; 1) production and inventory activities, including crops and 

bovine; -) transfer activitien, including tratnportation of farm conmrodities 

between auid within regiont;, trwitifer of comwuditles frk.m one tine to 

anotbhr and tran,.fer land from one une to anothe ; 3) renource -;upply 

activitipo, includig draft power, tractor power and fci'd nupply 

activit ien; 4) ren'urce demand activithiei including farm credit rV(qJIAro

mint, orLi lizer d,'mand mnd lventock fred detmsuid; 5) farm product 

export includlng crops and lveto ck. 

An 111H 370 computer tit the Hiliatry of Comerce. Bangkok was 
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utilized to compute solution to the 1600 x 4000 equation 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 consider- the
 

use of high yielding varieties, expansion of irrigation area, farm
 

credit, fertilizer etc, by 19 agro-economnic zones of T7hailand. The
 

results of the model suggest needed adjustment in area and production 

for major crops in each producing none. However, the cropping adjust

ment has to take into account irdnimum levels of crop production and 

minimum income requirement asi constraints. The mo(ol points out the 

comparative advantage of producing certain cropu in certain producing 

areas. For example, to increa;e rice production from 12.6 to 20.5 

million metric tons paddy, Lhe North and Central reglon:. !.hould be planned 

to produce about 65 per cent of the total production, an Increatr± of 68 

per cent of production frotu the baive year. Lkewise, ctmparat Ive advantaget 

are Indicat-t for the wit of land for maizi., In cv'rttil n artlm in I.11 North, 

augareaiw In the, Cctral. k'nf In the Northeatat ond North e.tc. Th 

rosultu of the tuodtl al-o specify thr u,*- of rp.clIfc ic'-mur:t- Input 

for rice and upland crop to :'ceL tlatloil produect I tari;:to. 

It it unP41ui to hreI tly stis-iri:e the resNults for lneSl labor 

and capital fot cr,'; produt t Ion. With rrpe|ct to L,td 1 $1 I0 h11 vt 

sIeaA fOn.hori zotital e.,)pan qI o(if l and ufe tiny I10t l, pous b le uSl oh t 

Intruaion Iito the reporved fu'renta. In the dry aoaunj only 7.6 por cont 
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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 is land except in the Central region. Sea

sonal labor is restricted in many producing areas in the Central region 

where multiple cropping system is conuuonly practiced. Defining unused 

labor to include unemployment and underemployment, 49.2 and 77.1 percent 

of the total labor is unused labor in the wet and dry seasons, respect

tively. Capital for crops is most needed in rice production both in 

the wet and dry season rice crops. Total capital requirements for all 

crops specified in the 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 was Investigated through two aets of models. The first model 

used was the demographic aggregate bovine models of the South and the 

root of the regions. The uecond model used incorporated the livetitock 

component into the national crop wodel of Thai land. The derolgr.aphic 

bovine model was used to e!timiate and make projection th" doretstic 

diaappearance and livestock invcntory by age group and tex btwteen 1974

1981. The rei.nlt u of the 19711-19f11 projectionni show. that the rate of 

growth of L'tture I,uff.slo for both aetx. twill continue to declinte. Th 

growth rate of mature malo buflalo iri expected to dtcreate at a fittiter 

rat. than for femaltitn. Thet rati, of ,vtcrv~are of matuirt! male buffalo, its 

projected to he faotrr that that of thrz r,.tire nual cattlo. 11;i may ha 

*xplintivil W tor m4 of tractor-hutfnit nubnitut ion itid!catd lby tho 

nlatio nl crop, and loii.', mode 1. Wateir b uffalo aceouti for 11 pe r cent 

of tho national draft atilaml powor uned In latiti cultivatioti. Th 
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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 three 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 isolated Southern 

region. The cattle export target cf 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 snu,,gling of cattle. Further res;earch 

and planning relating to the population of water buffalo in the three 

regions ard of cattle in the Southern region appear to be needed. 

The results for the model indicate that national land use is 

loss 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 uecond most important type of land use 

is non-Irripated paddy land in the dry ;eason LoLalling 16.0 million 

rat. Other types of land used are dry :sanon irrigated paddy land, 

plantation land, dry seatson flooded paddy land and woodland. All typos 

of land une are lens rentrictive for liventock production. Wet Beason 

woodland w ich m.y be utsed for both crop and I iveuLock in Ir.ist ly t rans

forred to cro) production, with only nimalliperc.nt agv of woodl and used 

for Animal grazing. S;tetonal labor ued for livietock ponen lit) 

roatrlction for liv'ntock produrtion accord i,: to the model. 

http:iperc.nt
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It is 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, replace 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-oriented, it is to be expected 

that the number of draft oriented water buffalo will continue to decline 

but the number of meat oriented cattle will ccntinue to increase. As 

the adjustment process takes place in the draft power some farmers may
 

adopt the use of machinery faster Lhan others, with lags in remote areas. 

If this is 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 meat industry (especially in the Southern region) 

may be worthy of consideration. Further study relating to c4ittle and 

buffalo development in line with the aforemuntionud diacusuion is 

racommended. 
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3. THE REGIONAL CROP MODEL OF THAILAND 

Mr. Praphai 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, is 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 are to be measured as effects on earnings of agricultural
 

resource holders, the capacity of the agric-iltural sector to produce
 

food and fiber, employment opportunities, and ability to reach the poor.
 

The linear programming model of agricultural production and transportation
 

Is the core part of the agricultural sector analysis project in DAE. 

One otage in building the research capability for analysis and develop

ment of agricultural policies Is to conutruct regional linevar prograting 

modela of agricultural crop production and tranriportat ion. thetzl under

taking analy in iat the national level and regional leveln, it i ailso 

often denirable to conduct fut thrr .inalys i at the agro-econorlic :one 

level anid al .at the ch.t:yai 1,vv.l. 

2. Four t: .de, u! hai.lI andof T~i.l 

The tait loal i: idel of croop product!ovn tkon A regicn-by-rogion 

approach. A nz ri of regiounal rtwdoln van dovalop d with internAl 

con it enrcy Al tlhly 110 lini.ul.0 o .41 fthor modal.tEir ttulId II C 1att.tn.i1 

Work vilth :otto nudtoln wan Initially devoloped vith Ititla|sl toll.1b4etcy 

no that they could l, Ittkod toretho r1i is rogisl4il ndol. The "iodl 

http:1att.tn.i1
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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 nmodcls 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 differences in soil type, rainfall, 

temperature, type of farm and principal income of farmers and the plants 

that are grown in each region. Generally, the most importanc 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 region. Tle glutinous rices, kenaf, cas!;ava and some 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

wade have been grouped into 19 agro-economic zones. 1hese 19 economic 

zones are grotipcd into 4 regions as follows: 

Northeast region incl iden agro-rconomic :on,-c 1, 2, _s, 4, and 5 

North region includes ,agro-economic :ones 6, 8. 9, and 10 

Central region Iticlude ,s .ones 11, 12, 13ag r'--conomic 7, 


14, 15 and lo
 

South regio i ncIudes at..o-rconotic z li a 17, 18 and 19
 

3. 	 Strutitt 'f I * I i n.-ir Prt'er tnitit'?,il I. 

?Iodela h,~ brve tioliotr:td vaIh ir aljori for of four ri'giona, 

It.a florlhe:n eg loll . Ii 1Iti.a' l tuliXodr I a pli op:.. Itl( er coth

pat Iion ttolA ul h (o~tr cit..zliIli alu' ploot;-1i lug In 0 I a tyI ihl 1 

1141MOd ia1 dttnl 

to C(Jxtilpojard oft fs asti rolstii I-oI fooTh~c? 

@| ti'pl 	 it 1rionalIeglutv' I t'-,iOc 1 4fi (11v 11'ottt' 

r t-ituttiftil prod.uc itil 	 t'r 
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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 4 

agro-economic 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 representation 

of the North region rrdel is shown in Figure below. It is designed 

to measure the supp.y and demand relationships of each agricultural 

commodity in the North. In the production component of the regional 

crop model, the technical production coefficients are defined 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 cons'umption and 

resource use leveles. The activities in t'ie model include one or 

more production processes in each zone for each commodity on each type of 

land during each season where produc:Ion has been observed historically. 

Separate activitieti have been defined for the .ame cozmmdlty wherever a 

distinct production proce ts could be identified th~it would ,iffect the 

resource reoquirt tit:it , c'i tti, id (or) f£tld. In ddItion to tit- pro

duct ion act ivit le., the model ' tvi ttlencont .ai:u nepardt ttpport inat 

for aich zotne . Iho iticIutde ; rn I tntne hrmaiAid (ol f.1rm con:tuimptlon) 

for utelect tlco. n.odt It!.-;; marlt fiit , a t ivi t i'i tor s,.a l ctit:,.ilI ty; 

trann port.at li, seailviti o xltinmntonri aond rie totsli; bh yinlp of l.rttlt.ora 

(pure N tro-.ve antl honaphoroun t Ilt mentit.) attivit i et ; ,p r ) horri tl uing 

o, atsitby mlnthi fron Innat ttftr and c.a, l t ratin (1t i I h , 

1h |0P l-:ll 1 '.1 I !l ti-to tho s a tllratNorth 1,1' hinisd ot 

for oach xtn hesich Iitcludo 1amd ly typt, and twitth , lalsor toy mimthl, 
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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 seven plan alternatives
 

were identified and evaluated for the Fourth Five Year Development Plan
 

(1977-1981) for Agriculture of Thailand. Plan alternative B2 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 B2 , demand
 

factors were assumed to reflect "medium" population growth and "medium"
 

levels of exports. An additional assumption of the alternative B2 is
 

that it specifies an income policy objective. The solution to alter

native B2 , 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 used in the model 

ware revised from the coefficient data for 1971-76 using the General 
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Farm 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 RegionAl Model for the North
 

To discuss results for the North, 28 activities entered the B2
 

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 rai; 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 months available in the region, 

24.9 million rai are utilized in the B2 solution.
 

Total labor utilization in the region is about 31 per cent of
 

total manhours available. Rice used the greatest quantity of labor input 

at 1,126.13 million hours and jute the le ;t at 17 thousand hours. 

Following rice, the most labor is used by n.i e (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. 

http:1,126.13
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Total net revenue for the region is estimated in the solution
 

at 16,084.592 million baht. The most important crop is rice, which
 

contributes 10,633.521 million baht or 66.1 per 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 Develcpment Planning
 

The results of the analysis for the use of agricultural 

resources (land, labor, and capital) in the North region have shown th&t 

the use of land types II, III and IV (including multiple cropping) 

exceeded 100 per cent and only laud type I is used 100 per cent. But 

there are some months (1-3 months) that each land type is not used 

for planting. Therefore, to use all types of land efficiently in order 

to increase more production and income for farmers in the North. The 

policy makers for the Ogricultural development planning should set up
 

firstly the policy on the system of cropping. pattern to the farmers by 

introducing new plants that can be grown and harvested in short period
 

(2-3 months).
 

The second policy chat should be made for the agricultural
 

development planning is the policy on the increase in labor use in the
 

-North region. The total labor used for crop production in the North
 

region is 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

duction 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 carefully.
 

The third policy that should be mentioned here is that the
 

pdlicy 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 one of the most important
 

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

enough capital, the full production 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 reasonable rate of interest should go to the.
 

farmers whenever they 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 followin : 

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 improved 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. Progress 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 is 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 capabtlity and data
 

sources, the models will have an increase over all reliability. The models
 

will give greater spatial detail as production is identified at the
 

Changwad levels and for the smaller zone models produktion is further
 

disaggregated to represent a aet of farm classes by changwad. These
 

farms will reflect size, type, and ownership difference, and policy
 

analysis will be able to differentiate these! farm classes as target
 

groups for program benefit and cost determi ition.
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4A. COMMODITY DEMAND ANALYSIS
 

Wayne D. Ellingson
 

Commodity demand analysis is a process of quantifying the
 

structural and behavioral relationships of commodity markets. In
 

particular, commodity models rxplain or quantify how th 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 cc mnodity market by
 

The final step is to estimate the structural
mathematical equations. 


parameters of the specified equations. In this last step, statistical
 

or econometric techniques are used to obtain the estimated parameter
 

values.
 

Applications of Commodity 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 analygis. By using the software programs developed by the
 

.otoputation Center of DAE for the IBM 1130 Computer, reduced form or 

impact multiplier analysin can be performed on the cot:nodity models. 

For models that are linear in both the parametern and tho variables 

the reduced form compueter package (1) can be used. For models that are 

in the parameters but non-linear in the variables Gatian-Saidollinear 


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

Using those techniques the commodity models 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 area in which DAE has utilized coummodity demand models
 

has been in the development of the market sector in the linkage between
 

the agricultural sector programming model (ASA) and the national macro
 

In the early stages of this sector analysis
econometric model (MM). 


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).
 

he macro model have been estimated. A forty-five
Two versions of 


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. In both versions the definition of variables follow
 

the National Economic and Social Development Board
closely those used by 


of Thailand in the national income accounts.
 

Efforts are underway to complete the linkage between the agricul

tural sector model and the macro econometric model. A key element of 

this linkage is the existence of a market sector consisting of commodity 

demand models that would determine the domestic and foreign demands, 

farm and wholesale prices based on the outputs from the agricultural 

results from the market sector %auld determinelactor planning model. The 
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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 ir 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 models have 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 structural
 

equations but no estimation has been accomplished yet.
 

Problems encountered 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 is 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 ceiling or controlled levels are sometimes
 

subject to more error than non-regulated commodities.
 

The most severe data problems 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 gvernment 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 very 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. Thirtysix possible 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 recomnendations 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 see that the rice growers can sell their products and 

that consumers can buy cereal food at reasonable prices. The conflicts
 

of objectives have -aused 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 structure of rice marketing.
 

2.1.3 	Construct the TSP Model.
 

2.1.4 	Find out the economic locations of storage
 

and rice mills in order to minimize the costs
 

of storage,.processing and transportation
 

including the study on price stabilization,
 

buffer stock, 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 arean of agro-economic zones 1-19. In thin primary 

report, attention will be focussed on rice marketing in Zone 3 for the 

purpose of estimating maximum profits from transportation, storage 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 sheets,
 

it is found that Changwad Khonkaen did not have sufficient local supply
 

of rice 	(1976/1977) for sonsumption and had to inport rice. The other
 

three Changwads, -- Kalasin, Mahasarakham and Roi-Et, could produce rice
 

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 apparent 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
 

instance, it is found that the large-scaled rice mills mill rice for
 

retail dealers, wholesale merchants and local consumers and also for
 

.export out of the area. But, from the experimental model, the large-.
 

scaled rice mills mill rice for wholesale dealers and also export out
 

of the area while the retailers 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 - itne 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 planned without policy co-ordination with other related
 

fields. For example, some planners may concentrate on the increase in
 

income from exports. Simultaneously, the national plan for nutrition
 

will give full efforts to alleviate malnutritionfood among poorer
 

groups of the population. Beca-se the national resources are limited,
 

the prcduction for export is competitive of the use of produce for
 

domestic consumption. The Division of Agricultural Economics which
 

has the responsibility of designing agricultural 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 standard of nutrition of the Thai 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 International Development. In the course of this project
 

the nutritional planners and the agricultural planners will work together
 

in collecting and analyzing 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 conditions,
 

economic conditions, nutritional conditions,
 

general sanitation and health including farm 

family environments in various locations of
 

all 	changwads. 

2) 	To process the data from the Item 1) as
 

components in the construction of agri

cultural production model by Chan~wad,
 

Zone, and at the national level.
 

3) 	 Establish policies to be integrated with 

the national economic and social develop

ment plan. 

Method of Study
 

The Division of Agricultural 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 coyers food consumption by weighing every kind of
 

foodstuff before preparing, weighing of finished food eaten by each mem

ber of family within one day. Such measurements by food 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 productibn 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
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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, physical 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 Thai agriculture being developed'in the
 

project. This paper, however, does not reflect this linking process,
 

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 in both parameters and variables. It is a completely 

"real" model, in that there is no consideration of monetary sector and 

price levels. The model has 36 behavioral equations and nine identities.
 

The behavioral equations consist of seven general groups of equations: 

1. Private Personal Consumption 

2. Government Expenditure Equation
 

3. Export Equation 

4. Import Equation 

5. Grosn Fixed Capital Formation equation 

6. Output equation 

7. Income Dintribution equation.
 

The definition of variablas and the method of agGragatin8 
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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 e:timate the first stage regression, but at present, there
 

is no principal components program operational at DAE, and so we have
 

stayed with Ordinary Least Squares.
 

Model II is 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 formation equations have been
 

disaggregated from two to seven equations;
 

4) Six of the even output equations are specified in a
 

modified Cobb-Douglas production function form and the seventh in an 

output per worker form; 

5) A fairly simple monetary and price sector has been added 

to monetize the model and to capture the effects of changes on the 

real sector of model. 

The government expenditure, export and income distribution 

equations remain unchanged from Model I. 



121
 

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 the additional flcxibility 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 is 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 is 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.
 

Methodology
 

The linkage between the macro model and the agricultural model
 

is recursive in two ways. First the linkage is 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-l, previous consumption levels
 

e. 	Determine non-agricultural employment
 

2. 	Agricultural Sector Model
 

The recursive linear programming technique is 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 programming model (RLP), for exaniple fruits, 

vegetables, fishing, swine and poultry production. 

2. Determine remaining land, labor, capital supplies avail

able for use in the RIP of crop and bovine production. 

3. 	Set flexibtlity 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. bse 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 betwzeen agricultural sector model and the macro 

model is completed by solving remaining macro econometric model equations
 

where the agriculture related variables are predetermined variables in
 

these remaining macro econometric model equations.
 

Remaining items: 

1. 	Consumption of non-agricultural commodities
 

2. 	 Government expenditurps 

3. 	Output of non-agricultural commodities
 

4. 	 Exports of non-agricilitural co:moditles 

5. 	 Gro.ss dorll11icproduct , nationail income 

6. 	 Distrlbution of n at ion.l] income, poronal
 

dinponal income
 

7. 	 invo;tM'nf., depreciLatiln, c.jpital stock 

Tho macro-(C:unomt rIC modeIl rccoiv: al-. r cultural and a;g;rl

culturnl relate d final. consitirpLion W addod tma Loti, rtf,Iv(V 	i n, )v( cvi el,%I 



125 

imports and farm income etmesfoAgiuurlsector mdl h
 

macro model uses the predetermined agricultural variables indetermining
 

non-agricultural consumption, value added, exports and imports. Tho
 

estimates of gross domestic product, national income, and personal
 

disposal income are also determined inthe macro model. 

The second version of the macro model which isbeing used for 

the linkage, contains 55-equations including nine accounting identities. 

The data base for. the model extends from 1962-1975. 

The linkage will retain the essential structure of the macro 

model but will substitute disaggregate programming models of agri

cultural crops and livestock production processing marketing and trans-. 

portation for all or part of the relevant macro equations. 

The combined macro-agricultural production model will be recursive 

in two senses, ItioTecursive In the traditional sense that currant 

year variables are independent in part on their valu-,! In pt. Lous year. 

However, within each year the models are recursive inthe sense that 

the agricultural model depends on macro equation to set or partially 

determine domestic damand for agricultural product exports, labor 

supply and other factors which affect agricultural Inputs and outputs. 

The outputs from the agricultural modal then become predetermined 

.4- variables which are i + ++ . ,:+:?+ of+ the i ++++ :?,:++4,++:++u ++ ::,
++, used+ + to solve the remaining equations . +macro+++ +:++ 
?+ ++:+ 1 + + .II.." + + F ++ + :: ++I'++ +++ + + +:++:+++ +++ '+++ +i+ ++
model. The current period results of the combined macro linear pro11 ++++( ++ o ++o+: d + +?+ .. .. .. . ... .?/+?+/++ + 


grasing system are then used to update the agricultural and macro model
f +++++++:+:++ + + + ++++ + i +;,+ + o + +++ -++++++
 

for the folloving year,L:: ::++++ I + +++ +-. +++ .. '1"1 ' +' I II .. di4 -. 

1. Influence of export expiansion and Inport substituation 
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policies on farm income and the balance of payment
 

2. Effect of Agricultural price policies on the cost
 

of living
 

3. Ability of economy 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 inco.e
 

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-agricultural sector
 

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 meet 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 land 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-far, population
 

and to increase employment opportunities. The Division of Agricultural
 

Economics, Office of the Under-Secretary of State, Ministry of Agriculture 

and Cooperatives is developing and expanding its analytical capability.
 

The national model was constructed to study the aforementioned objectives.
 

Later, REgional models of agricultural production were constructed to
 

give more detail on producing region, consuming region, and demand'and 

supply respone;e for agricultural conodity and interaction between that 

region and the remaining regions of the country. These models would 

maximize profit und.2r constraints at the zone level. To fully investigate 

the effect of agricultural development policies including the effects 

oxpressed among the farmer groups and to generate 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 specific than the regional
 

model. For consistency between the .iational, 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 they could be linked together in a regional model.
 

The present effort 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 as delineated.
 

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

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

Farm type is 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 fr.rms, 

rainfed paddy as rainfed paddy farms and for upland are classificd as 

upland crops farms. The fifth type of farm produces only fruit 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 of 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-economic zones from the spatial
 

components of the national agricultural sector analysis model. Present
 

efforts are to disaggregate these 19 zones into 71 changwads as the 

spatial component for the four regional planning models presently in 

use in DAE. The farm level modeling program will differentiate farm 

characteristics within these changwads Linear Programming model with 

monthly detail on land, labor and capital use are being constructed for 

every changwad. The changwad models are 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 economically
 

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
 

is 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
 



131 

hired machinery
 

value of animal inputs
 

manure
 

food for workers
 

miscellaneous
 

4. Present and Further Work
 

Continuing work in farm modeling in 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
 

availability, 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 areas 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 

going program (SUPER CARP) to develop a new coefficient estimating system 

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 
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spatial, 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 analyttcal
 

back~round as these farm class models are completed 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 eastern Thailand was developed many years ago. 

The objectives were attacking the communist terrorists and taking over 

the areas that were ccntrolled by the terrorists. This project was 

less fruitful 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 ,advisorof the king (a 

privy counsellor), the Deputy :linistry 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 areas are subverted by che Red K'hmer 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 atill working 

illegally on land which is in the national forest area. 

To support the king's idea, the Agricultura l)evolopment project, 

a specified area in Prachin Buril Province ha:- been created by the inistry 

*of Agriculture and Cooperatives:. Thl.; projcL cooj)erteS 'VYith some 

Department of the Mini:;try of Interior, Office of the l'rime .ltiititer , the 

Miniatry of Plublic liealth, the Mini:;try of Nlltary, and all dellarte,.intil of 

tile Mtinl st ry of Agricul t ure and Cooperative:;. Th oJectiveS of thi; 
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project is to increase income of the farmers through irrigation
 

development, 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 effort, self-defense should be created among them through training
 

by military group and interiar group. It will be said that the project
 

is analysed in two categories. The first objective is to motive the
 

people from the opponent group. When 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 producing and marketing.
 

5. Technical know-how in agriculture will be domonstrated
 

for them in the cooperative village center.
 

6. Cooperative village center including collcctive rice
 

otorage, livestock building, handicraft training building, silk
 

building, and demonstration area for growing annual and perrenial 

crops, are created. This center will be the place of training in dif

ferent fields 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 discussion 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 Krongsai, Amphur
 

Wattananakorn is a crucial military point and the project allows only
 

the war verteran and the retired military people to settle this area for
 

others, districts allow 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 from the farmers; (2) Systematic
 

random sampling was used for marketing and 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 poilot project study in the agro

economic (one 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. Thie DAE 

Statistics Center has the facilities to develop and carry out the required 

surveys. To this point, the authorization has only been received to 

conduct the necessary survey for the agricultural sector. Because of the 

limitation of the budget appropriation, therefore, the DAE selected 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,
 

qnybeans, 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 industry 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
 

differentiation 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

crease 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 production pos;sibility 

restraints such as land, labor, capital and production technology. 

By including the input and output sectors in the analytical models, 

a better estimate of employment and income Impacu, can be obtained, c;

pecially if regional programs are considered and the model.- are capable of 
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regional differentiation. From this input-output analysis, we will
 

be able 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. 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 (value added)
 

and costs (capital).
 

The next project to be implemented is 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 conL1nity, but als;o the 

consumption patterns, the factor input requirement, the tax and othir 

policy provisions affecting productive activity in the ,ub-region, the 

institutional arrangement, the saving, and investment rvl~atLon.h-|p!-., and 

the flow of imports and export!; between each indus try and ;octor in the 

sub-region and the rv.,st of the nation. A demon-stratLion !;y:;t(!m ha:l been 

designed and implemented -as an initial test of fea"sibilit,.' and 1ireful

ness in Zone 3. 
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7B* fINCORPORATING RURAL DEVELOPMENT PARAMETERS 

IN THE DAE SECTOR ANALYSIS CAPABILITY 

Kenneth Nichol and Sumnuk Sinphing 

The DAE models of the agricultral crop production sector are, 
because of their formulation, best suited to the evaluation of policies 

which reflect change~s in production patterns and the subsequent Impact 

on producer incomes and agricultural employment. These models Include 

the major crops both annuals and perennials on an endogenous bas is. Inputs, 

resource use, and output levels for the remaining agricultural production 

activities, mostly livestock# are fixed in the structure of the model. 

Spatially the models are built at three alternative levels. 

The national model Includes 19 production zones based on the agro

economic zones of Thailand and four commodity marketin regions based 

on the economic division and trade patterns of Thailand. The regional 

models each encompass one of the marketing regions from the national 

model and allow much more detail in the resource use and production alter

natives given the limited computer solution capacity. Similarly, the 

one models based on the agro-economic zones allow more detail In resource 

use definition and production trade-offs. 

* Presently, DAB is carrying out research to expand the capability 

of the models. Livestock Is being added to the national model with 

cattle and buffalo completed. Grear spatial detail is being added to 

the national and regional models with production being odflned at the 

changvat level and comodity market clearing -at the tons levels (regional, 

models), In the son models production is beng dtsaggreagod to the 

- * changwats similar to the regional models with the added detail of specifying 

R*L
 



140 

'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 aggregated 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 co.rnodities; and the agricultural 

production sector. 

On a trial basis, the 1-0 model for Zone 3 (changwats Khon Kaen, 

Kalasin, Maha Sarakham and Roioet) has been lined to the LP production 

model based on a 27 sector division of the econcmy. This allow; for the 

flexibilitv of the LP in the selection of the technology in the agricul

tural production :;ector while incorporating the input and procL',u sing 

sectors of the 1-0 frame work. Thiis presents a model where the 1-0 

input and proc.ssing sector!s are represented by fixed tcchnolo:: activities 

in the lP with thl o]bject ive function -eina r. t of, 1,1 a pp 

pciate value added conponents of the I-0 for a profit rnaximliat ion formu

lation of Lie 1.1 or an aggregation of the input value: for a co,;t ni nimiatLion 

formulation.
 

The rres.nt T-0 program will1 de fine a 44 ector 'atrix: for each 

of the zones. The 44 -.ector!; Include a detalled breakdown of tim agricul

tural s;ector (product ion, procc:i;A"n and llptit :iviVict') ald an 'tnlu :mort 

nggregatud 1love in nin-.gritcultural Tl, ctor elassi (tthe. rdmui;e.se 

cation doe, not repre:nt a dl:;proport Lonat repre,;,vntat oli for ,11-r'iACultUre 
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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 determined for resource development,
 

input subs idy and output price of quantity changes. l1owevor, he impact 

Is only traceable directly to the agriculture sector as delineated in 

the particular model (possibly as specific as farm class). 

It would be desirable to trace the policy impact through to the 

household, govjernment, and other farm Income iipn,:t.s resulting from the 

change in the ngricultural .sector.; production sys.tem. Also, as one 

sector chanzg,; it: drduc ton pattrn It changet; tst( demand for goods and 

services from the other !;ctor.;. [ie0 changes occurring in these sectors 

also directly affect income and subeqt nLly through the; income 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 effect 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 (SAks). 

Maki during a TDY with the DAE has prepared an outline of how 

the present I-0 work can be expanded into a SAM and has outlined the 

resulting types of analysis which can be completed. A copy of this report 

in tentative format is available for review in the DAE. 

In brief, the steps required to expand the I-0 to a SAM start
 

with the classification of appropriate sectors. Eight sector classes are
 

recommended including production, consumption, employment, tax, income,
 

institution:s, capital and rest of tie world. Each of these classes are 

divided into appropriate sectors to accomodate the major division of 

dlfferentable acttvitics by sector. For agricultural policy analysis, the 

classes netd be divided to reflect agricultural issues and interactions, 

expecially inthe production class. Maki has outlined these interactions by 



143 

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-0 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 the 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 be 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 S ! 

The reason for building this type of model is to show the total 

effect on the economy 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 !how industry by industry changes 

associated with a policy.
 

2. 	 Measurcment of the s;ocial and economic cost; and benefit 

using the approach of Tinbergen In the !,emi-inptit--ouLput 

method, or a complete mo(Idl analy:sl!; using the extended 



FIGURE 1 

PAYING ACCOUNT 

Receiving 

Account 

Production 

Production 

T1.1 

Consumption 

TI.2 

Employment Tax Income Institution Capital 

T1.7 

Rest 
of 

World 

T1.8 

Total 

T1. 

Consumption 
T2.6 T2. 

Employemtn T3.1 T3.2 
T3. 

Tax T4.1 T4.2 T4.6 T4.7 T4.8 T4. 

Income 

Institutions 

Capital 

T5.1 

T7.1 

T5.2 

T7.2 

T5.3 

T6.4 T6.5 T6.6 

T7.6 

T5.7 

T6.7 

T7.7 

T5.8 

T6.8 

T7.8 

T5. 

T6. 

T7. 

-Z 

Rest of 
World T8.1 T8.2 T8.6 T8.7 T8.8 T8. 

Total T.1 T.2 T.3 T.4 T.5 T.6 T.7 T.8 T 
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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 exteuded to a multi-regional basis, can give regional
 

delineation of benefits and comparative regional development
 

strategies. Linking the S.AN 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 SAN 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 second and 

possibly more appropriate objective is to minimize government development 
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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 production sector, Tl.l the agricultural sector will
 

be re-defined to include an LP sector of resource 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, T1.7 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 sectors 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 adoption or resource shifts reflecting non-economic factors.
 

The production sector across the table reflects the production
 

techniques (inputs) foi 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 with the resource base (LP) and other production
 

sectors in Tl.1, with the labor (employment) sector in T3.1 and similarly
 

for the rest of the sectors in he production purchases columns. 

The degree of definition outlined int he production sector LP being 

incorporated into the SX 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 ownership 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. Th1e farm classus 

defined within tile changWats, will reflect size categories based on gross 

sales to reflect interaction with the market and gtve indications of cash 

flow. Size defined in thia manner will allow for conlsstency 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 sales 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 changwat competing for the hired labor supply. Small
 

farms and low income farms will have the option to hire out their labor
 

through the changwat labor pool.
 

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. The
 

remaining 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 institutions sectors allot; 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. Many 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 development could be completed in the
 

next ten years, this system could form a major 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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.8. DEMOGRAPHIC MODEL
 

Mr. V.... Taryarthiong, Planning Officer
 

1. Oblective 

Figures on agricultural and non-agricultural population by chang

wad since 1970 have not been estimated by any agency. The Working Group 

on Population Projections consisting of the National Statistical Office, 

Office of the National Economic and Social Development Board and the 

* 	 Institute of Demography of Chulalongkorn University, have conducted a 

study of population projection through the year 2010, but the outcome is 

only estimates by region without agricultural and non-aricultural classi

fication. 

Data on both agricultural and non-agricultural population are 

required for construction of crop and livestock models and f~r demand 

projections of major crops nad livestock commodities. 

2. Kethodoloat 

7he Division of Agricultural Economics and the ISU Tom have 

worked together in building a simple demographic model based on 1970 

Population Census and the 1970 birth and death statistics from Ministry
 

of Public health. In the mod*l, the population by changwad depends on 

the rate of birth, death. migration of the residents classified by cohorts, 

divided into 15 age groups, the same as the numaber of Working Groups-on 

Population Projections: 0-41 5-9, 10-14, 13-19s 20-24, 25-29, 30-349
 

35-39o 4o4 45-49o 30-54, 55-59, 60-64, 65-69 and over 70 years of age. 

The general model is formulated as, follows: 

(POP)t Sao (POP)t.sae + (Ii) tace - (DT)to ± 0gMgt 
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where (POP) tsae is the estimated population of sex "s", age 

"a", and sector "ell 

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

"c" of mother in sector "e". 

(DTH)tsac 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- sae + (BTII) tsce - (AGO)tsae - (DTII) tsa 

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

and sector "e". 

(AGO)tsae 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 

1P t tt(POP)t ae (POP) Sao + (AGI) tsae - (AGO) sac + (MGRI) sac 

- (M RO) t;ae- - ([)TII) 1;ae 

where (POP) i the now ,.-;tImated population of province by iiex "s", age "a", 

and sector "e". 

t(AGO) s;1a 1.,i the e: tIl td of aging out from age cohort 

(MGR) tsiaC k: the 4-.et of ml ra flon Ilito th, a1gt, cohort 

(HgRO)t nmIt the e::tI:Ited of m igration out of the age cohort 
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(DTH)tsae is the estimated of death in that province
 

Age 70 and over
 
tPOP)tttt

(POP)tsae = (POP) sae + (AGRI)tsaE + (MGRI)tsae - (MGRO)tsae 

- (DII) 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:
 



MISSING PAGE 
NO. 
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This model is 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 is 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 should be 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 Albociation 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
 

security 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 teh ASEAN in a study to shed more light on how to implement
 

the program. With close cooperation of the Iowa State University Sector
 

Analysis Team in Thailand, the present study was carried out to partially
 

fulfill this need. 

With time series data relating to rice productions, consumption 

and trade as well as population of all member countries of the ASEAN and 

per capia domestic disappearances, 14 econometric equations (5 population 



158
 

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 prograla
 

were expressed in terms of country rice productions, net imports from rests
 

of the world, Thai rice exports to non-ASEAN countries, per capita domestic
 

disappearances, probabilities of meeting ASEAN import preferences, prob

abilities of meeting minimum 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 Thai-Others exports on the
 

probabilities of meeting the ASEA! import preferences were traced out.
 

Results of tile study show that the beginning buffer stock of 

250,000 tons when compared with that of zero tons tends to increase the 

probabilities of meeting ASEAN import preferences by a greater magnitude 

in Year 3 of the simulation than in Year 6. 1his calls for a supplemental 

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 preferences. 
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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 rests 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
 

relationship 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
 

WITH COMPUTER MACHINES 

Mr. Vinia Hirunsri, Statistical 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 16%: 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 field areas to enumerate 

the farm families in the village samples, the detail information of villages, 

do farm family sampling and interview the fanners, under the assigned period. 

1.7 Compliling and finalizing 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 survey.
 

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 Interview 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 daa will be helpful in obtaining the
 

planted areas which are mostly close to the reality.
 

2.3 Yield Testing Plots, including the collecting of data on the
 

growth of crop in the sample plots by sampling the areas of farm samples as 

described In the Item 2.2. Then, .;ct up two sub-plots with an area of 

approximately five square meter each in order to collect the data as to be 

yield components ,;tich as nurber of holes, trees, flowers or car;, pods, 

granules, height and production of the crop. Such collectin,- 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 sampling 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 is 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". A;ter checking the data correctly, the 

next step is to check the sequences to see if the farm ID i; correct and 

correspond to the file earlier set up or not, anf if there are any errors, 

done by the coder or not, of 1f 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(s). 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. If 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 each item stored the following
 

information can ba obtained:
 

1. 	 Estimated population total 

2. 	Estimated standard error of the population total
 

3. 	 Estimated coefficient of Variation 

4. 	 Percentage of farm! in the population reporting (estimated) 

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

zero responses) 

6. 	Estimated mean for farm's reporthig the item (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 erroneous entries, update with
 

revised estimates, etc.
 

Data disk description:
 

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

1. IBM 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 1600
 

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 identification number as the disk they
 

backup except for changing the first digit to a seven. Ihus, the file names 

on a primary disk and its backup are identical. To date, primary data disk 

identification numbers as:-igned are: 

1. 1101 not used 

2. 1102 gencral farm 	 survey 1973/74 

3. 1103 getneral farm 	survey 1973/74 

4. 1104 general farm 	 siurvey 1975/76 

5. 1105 gonral farm 	 !.urvvy 1976/77 

6. 1106 general farm 	nurvey 1975/76 
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Back 	up disk informantion numbers assigned are;
 

1. 	7101 not used 

-'202-----7--- '-back -up-or -------

3. 	7103 back up for 1103
 

General Survey Changwad Summaries
 

p The document defines what data items have been summarized for the 

general Farm survey of 1973/74. Each item that has been suuuzried by one 

of the survey program inincluded Intables this documents. Each item that 

had data for at least on changwad has boon assigned a data bank storage 

identification (ID) ntuber which is listed in the tables. Ifan item was 

summarized for which there was not data, an entry of N/A is made in the 

table. 

A sumary of existing and practica..le programs isshown below: 

1. Nationvide Program on Generol Surveys of Economic Conditions 

computation.... 0 000'0000*0 	 .*. 113 programs. 

2. 	 Program On Specific Economic Crops Under List Frame Survey 

and Area Frame Suevey Computation ...... 21 programs. 

3. 	Program On Surveys of Rice Stock Belong To farmers, Rice
 

Stock Belong to Miniature Rice Hills, Rice Stzck Belong To 

Hiddlesized Rice Hills, and nice Stock Belong to 'WhiteRice
 

Dealers$ Computation0....., ..... *..... ....... .. .6 programs
 

4, Second Rice Crop Survey Computation.............ll programs o
 

So Program On Economics Analyses Computationo.oo..159 progrmsa
 

6. 	 Program On Economic Survey Data Bank Computationoo.......... 
16 programs. 

7. 	 Program On Linear Programing Data Analysis Computation.... 

... ,......~.,.....,,,...,,......,..,.1Sprograms. 

http:Computationo.oo
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* . .. 

B.' Other Ptgas................. 4 programs. 

During the years from 1974 to 1977, the computer machines at the 

'the Statistical Center and the Planning Branch. The Statistical Center 

had received the computation services for general surveys, specific surveys 

and Data Dank. The planning Dranch had received the computation services 

for linear prografting to find solutions at zone and regional levels of 

crops and livestock. Inoperating the computer machine(s) of the DAt, *t 

was found that the Planning Dranch had spent maximum due by running the 

linear programming jobs with abundant equations. This is because the 1BH 

U130(16K) machine could not be used with such jobs. The statistical Center 

used the IBH 370 machine in the procassing of original programs changing. 

The CPU time in 1976 was more than the CPU time in 1977 because the DAB 

staff used the computer IBM 370 at PAE in 1977. 

~ . 

4.Comuter Trainins and Study by DAZ Staff 

The computer training program Is held every year. Also, the PAZ 

had "ssigned a number of staff members to receive computer training, 

particularly the operation of IBM 370 machine at the IBM Office in Bangkok. 

The DAS has the policy to make a request for the purchase 6f larger size 

of computer machine (RUN 1130-16 K.). In again addition, the staff ambers 

of the DAS had attended the training at the National Statistical operations. 

5. Prosygm Activities under proiress 

Program on FarmIncome. 

Program on computation of coefficient obtained from the 

pgeneral suves 

2 ? 
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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. 
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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 compilation, the center for studies,
 

analysis and research on the overall agricultural economics areas, therefore,
 

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 secretariat functions 

in preparing data, giving recommenda Lions, reviewing problems, and F;eeking 

measures of solving agricultural economic,; of crop!; and liveitock. From 

time to time, thes,;e Include the foil owing-up of production !;ituatfon of 

marketing and pricesi of major economic crops- In order to identify problecms 

and to give -;uggestions to the Iintstry on the nppropriate measure. of 

problem-t;olving. 
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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 connectioni 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 wiLhin November of every year.
 

1.4 Prepare export policy for other economic crops to sub

mit to the MOAC 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 Secretary to review policies on agricul

tural development for s;pecific crops; of 1978. 

2.1 Prepare data and review sugar-cane area locations in 

accordance with the governmett; policy to decrease the 

sugar-cane planted area 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 nouri3hment (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 Committee
 

3.7 	Cotton Crop Development Committee
 

3.8 	 Upper Chao Phaya Basin, Phase 2, Agricultural Irrigation 

Dcvelopmcnt Project Coordinating Committee. 

Examples of recommendations which have been approved as being 1978 Govern

ment's Policies; 

P.policy on Rice E'xport 

The 	 Divis;ion of Agricultural Economics (DA) had nubmitted to the 



171 

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 this quota, the price of in

country paddy will be higher than the previous year price by approximntely
 

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 tpresent, 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 rertilizer
 

Fertilizer is an essential input of production enabling the crop 

yield to achievL the goal, especially 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, Lhe DAE had conducted the analysis on the conse

quences of the increased price of fertilizers and the local supply E;hortage 

that will apparently affect the national production. Thle Miniistry of 

Agriculture and Cooperatives (.IOAC) had then brought this problem into 

tho discussion of the Board of Investment Promotion. 
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The BOI had forwarded the DAE report to the Council of Ministers
 

with the recommendations on the repeal of 20% special premium charge
 

which has been abrogated eventually.
 

Policy on Sugar-cane Area Locations
 

.Pca,,ie 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 agricultural development plan had shown that the de

crease in the sugar-cane 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 tile extension of livestock raising, cows 

and buffaloes, of which all of these proposals over approved by tle cabinet. 

From the above mentioned examples, it is evidenlt that the Division 

of Agricultural. Economic; has its roles in giving r(:commendat Ion to the 

reuponsible hierarchies on the policy guidel ines for national agricultural 

development which reflects both the government adminitrations; and the 

functionnl committees nt vnrioun leveln.
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AC 0205/1148 Ziniatr) of Agriculture

and Cooperatives
 

Jtune 2, 1978 

Re. The Report or Second Rico Cr.,*p 
To. The Prime flinister
 

Attached The Riport of Second Rico Crop for Crop Year 1978-1979
 

Th Division of Agricultural Economic: has sent to the Ministry

of grcutue ndCooperativos tereport oftesecond rice crop


for the year 1978-1979 as developed from a sUrvey taken during I to

25 of May 1978. The results of the survey are as follow: 

1) 198second rice crop production was estimated at 1.586

million ton paddy. This, is greate'r than the beginning of tho year,

forcast of about 1 million ton paddy or by 50 percent,. 

2) area planted for second rice crop was estimated at 2.979

million raia, 21 million role greater than the beginning of the year

foreast. ~ 

3)The average yield per rai was estimated at 53.2 tunes,

alohigher than the beginning of the year forcAst of. about 50 tungs


por rai,
 

4) About 97 percent of the planted area. of the second crop.w.r. efrtilizo.
 

5) Abou~t 99.88 percent' m? the production werv neinglutinous
rice. The rest was glutinous rice.
 

A very important reason why the second rice crop yield was more than the target was that the MHinistry of Agriculture and
Ocoporatives permitted the piurchase of more wAtor pumps. Thvie holjiod
farmor. Apply more watorand axpand planted arA. Zn the moan timo, 
the govornmont provided 25,000 tons of fortiler at 3 low price*
This wns sufficient for the 4prmoz's demand. At thi sAme tlot, the
farmers used RD. vdrieties for thdiriplmting which permitted the
 
good yield. Also, the Coveraner's participated to promoto the second
 
rice crop project.* 

* . .. Becue of more rice production than we expected* we 'can exeportmre rice@ ,AtieAst 1,2 million ton of millvd rice more than our 
first targets How tiah chou44 we export? This will dpend upon 

. or#ihn and domestic demand. 
+++++ 
 ++++++++++
+++ ++
 

It It' ? ;' .it''t It? 
5 

+ +5+'+++++3+++++:+ s ?/ ,++++;++++++++++it 
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However, second rice crop will b.,more important in the future. 
Good arca planted for s,cond rice crop is very limittod. :t is 
important to accelerate nconl ric. crop so wa couli hrwe more rice 
production. In the following yeir, we 3hould acc'lerft, moru irregalion
project find develcp mor. watershoIs so we can exp:nd plantin' area. 
of second rice crcp. At present, w- hv) only a few areas in the 
North, North East and in the South where second crop ric.e can rocieve 
sufficient witcr.
 

Sincerely yours
 

Prida Karnasut 
inistor 
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.4,~ 44 ~i~',=IT~~ 
'I41/ 10 - 10 -----

7-777-7/3Q Socrottri±6to 'at -t .oPrizo ,Unato

'7, June 28, 1970 

Subject 
TO 
Pot'. 

R:.rt on thw &ond Crop Rice Survey 1970 
fl~nlstvr mit Agricultur oicid Coo..enrtivoa 

0203/114$1 btusd Jun 2, 1978 

~. *:. 

*PriceO 

Acoowding to tho mftvmnoo Litter, U4 Ilinistry 7,f 4riG2'l.ture and 
CO-O V3'riVQ3 submittod tho rcpnrt on the soo~nd crnp rice survcv' 1978 *, the 

IliSictur, Sooetarito IoCf tk4 Prize Vinistor Ian fCrwardud toth 
rioHinistr, Ho thik.jd r'u to tho c,ncarnod ifficesa nd )rda.rcd to sbi 

that roor to tho *2binot. Tho Saiv~a idito o." li Prze M1inister has 3roady 
infonm.J t4 tho Sacrt~riat rfC the Cabinet. 

* 

Sincezo1y ypursp 

(Signed) riosonoi lfuhumo 

* Dvputy Saarotoy General for F.1±tiog2. Affair, 
In Ohwgio' mf 3O Sscrota17 Goncral 
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A.~~Jl 7 1770-- -

TO N-_it~ -)fc~itAgicxitr 

not, ~~ ~ ~ ~ JlXa02511978to. uu2017 

1-ne Akoum 

lIcrring toi p.ur rmi.tr/ta ropArt trn tho soc~ni oi-; rico 3urvoy 
178 ubitvJtot~ Fin Nnst~r. HO wi ndi vr,14m ti 3u u-~,& . 

JA(Oigned) 

-

PAu ni 

Doputy surctar/ Gonorl, 
In Ohargs ift V6 

lkorotU37 Gonoru2 to tho Oabirn 

TOL 

CQWWI 

2114 

tfVA Dii'i liniior'sAwtie 
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R--MTiniat 	 ry-of-;'.ricult urc-&-

No. AC 0204/12762 	 Cooperatives 

Juno 16, 1978
 

Sub joot. 	 Use of Farmar Aid Fund for Bank of Ajriculturo arnd
 
Cooporutivn Loan
 

To. 	 Prime Minister
 

Eno. e.	Table Showing Planted Area and Sugar-Cane (manufacturing)

Production by Agro-economio zono and Major Changweds of
 
1968/69 -	1977/78-

2. List of Restricted sugargrowing zones, Planted .
 
and Primary Suar-Cane quota for Factories in 1978-79
 

3. Fifth/I 978 Farmer '
.idCo.:. :tteo Hooting Report,
 

It~is obvious that sugar-onno planted Area inexpAtndod

considerably, there was 2,44 million rai in1973/76 crop year then

increased 	to 3.43 million rai in1977/78. A matter of reduction at
 
plAnted area 	coping with 1978/79 production tnrgst of about 21 million

tolls as of national sugar-cane,agreement isnoooessary to intro luca
 
same measures inorder to poraiadsthe farmers to switch to other 

crops. The Ministry of '.grioulture and Cooporativoe humi mot among 



* roprosont~tives from concerned organizations such as Miniatrias of 
-
Intoria., 	Commerce# Sugar Institute, Backof 'riculture and AarioulturAl
 
Cooperatives, Departmmnt of 4ricultura: Extension# Technical Depairtmant,
Department of Lind Devolopment and Division of igriultur~l EConomicn 
to cosult with this issuo uuihi; the ~An l.yol of' tho Division of
otgricultural 	Zoonomics and Sugar InotitutV (Soe document I&2)s The

*-----criteria is that it bas* on sugar production tArrot of 21 million tona,
tho Ara plantodi raqu-remont should not exceed .0.millibn ri. TLhe 

-doruase 
 of 4*5 million rai from 1977/78 :rop yoar ia concurned, LWc
aro~plantud should be redued in the .'1.go-oonomic conds 8, 12, And 13a--
The area in Agro-ocn zone 8 include; ChanawA .mic.amphaoPhot..

Tak, Phichit'ind Phitnanulok, ';ro.io0aiczone 12Includes Ch'tn vade 


- Kanehsh bri, Prachuap Khlri Xhnnj- Phetjhtbri ..	 


.n. 	 t.h.b.ri. '..roeconomic son* 15 incluies Chnoads Chonburi and Raone. 	The altornAtivo 
-cropsl to be substituted or* rico, ootmo soybeans, pine-apple, castor
coed,- furit tro2. And other cash crops what. over' dUitAhIc in the area.* 

-

- .Usolivestock should be promoted suchas bef oattle and buffalo, 


daairy cow And buffalO. And -fish* Tht stop 'La to use the fnrmor Aid fond, 
-throulh, the Bank of 41ticulturo, j ndind On A Opecial lowv interest rnte 
-to farmers, in order to ease nw rj.'iblo crops Aind Lvastoek onr~oro

The, Amount 	 oft undfr this pupao holdnt~ Ixomillion BQ10 -a
without Intaroatcohnrio to the Pmk, for a poriod- of -ton yeafs 

7 n 

http:t.h.b.ri
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its offact will riot on r~ducinr,au(nr-cane plnnted nriia in tho years

ahead, . ao iti,the way to atlvo augar-cano frmors' problem. The
 
Fifth/1978 Farmer 'AdCommitteo m~ooting.;of 29 May 1978 hae ng2'Od upon

this process by approving in principle of using farmor Aid fund amount
 
to 100 million aht, through tho Bunk of'.'riculturo as a1oan without
 
intorest for tcn years, for whoso farmers in the throo 
gro-oconomic
 
zones borrowing at interest rate of 5% per nnnum within 10 yeas.

This 5% intoreat will covor all e:,ponaes inoludo bad d4bt to tht Dank,

the meeting agreed, it ia approprinto. Tho control on suar-oano
 
planted area reduction will be on the hands ot the Ministry of
 
Agriculture and tho Bank by sotting,up working group to work in detail.

The working group is n representative from the Ministry of Agriculture
 
and Cooperatives, Ministry of Intorior, Hinistry of Commerce, Dopartmont

of N~tional Account, Sugar Institute and tho Bank eQt *,griculturo 2nd

Agricultural 
 oooprratives,
 

This proposal had boun submitted to the Board of National SuGar
 
*Policy 
 on 31 May 1978, it has been agrbed.
 

So please consider and submit to tho cabinet to approve the
 
amount of 100 milliob Baht farmer aid fund for the abovo stated purpose*
 

With beet reearde,
 

1' ++++ +++ +
+++ + d ++ + ++ ++ ++ + +++++ ' ++ :;+++++ , + O ++ ++++ r+++++ +++; +
 

+++ ++ 
 --+ + ++ + :+++? +++ ++ + +++ + ; + ++++++ +++ + ++++++ 
 ++++'+?++ +++ +: +m+++++++++ + ?+ +++
 

(Signed) TAmnona Singkolavoanioh 
Deputy Hiniatcr,

Deputy in chnrge of IHintituz. of 
-F-- #11rioulturo And Cooporativoa+++?++: ++ + + ++++++y:+++ ++ ++:+++++++:+ ++{+++5#+ +:+:+++++ ++. i++: +;,+++ ++ ;++:+++:
 

14 + + + : + + : + j +: + + + +++ + + + + + : + + ++ {+ :+ + ++ + ++ + + : :+ + # ++ ++: ++ + + ++ }+ +: + ++ ; ;+++ + + ++ : + + + + +++ :: : :++ +++++++
 

*' + ++ +?: + +++:+++++'I + +++ + +:+ + +++++ +: + ++ ?+ ?++ m++ +:+'+
+ ++ + +: +++ + ++++ ++ :+++++{ + +++++++++++ + +++ / + +++++++ + +++ + 14++ 


'4+ +++ +:+ +:++++1+++++ +:+ +++++ ++++5+ + + + ++++++
i+++++++++i+++++++:++ + ?:+ +++ + ++: +++++++ ++ ++? ++:+++++ +++ +++.++::+? i++ + i+
 
>
++++ ++ ++,+ + : +::+;: + + + + + ++++ ;+ :+
i- ' : 1 + + + ++: :; ++4 I+ + + ,+ +; +:: + ,+ +++?+++ +' : + + + + + +++ .+ ++;: + 5 +:;: ,:;; : ; + 1 ...: + : ;+ ;;; ; + ; +: ; ' ..; +
 

+ + 

+ +;++++ + +++ 4 + ++ + ~+:++:+;+++++:+ m1 . ?( o ) ~-+; o ~ i:s n l m o
ii; +++++,++'+++++++'+++++++++++++1+++++.+++++++++++++++++4+II+++4+ 

+ 

*1,' +,+++,0++++,1.°+,0 ++++++++++++++++ ++++.+++++;++++++++++*++++++' " ,+++ 
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444. 
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1province 

* JULY 6, 1978 

let Ashing the Permission to Lot the Parnors and Dak for#n.Croulturead Cooporitives Borow from .,6grioultura 

Too Minister of '.rtoultur. V*W CoorAtive. 
eference KIo.0 0ao0./1276a dated j~m# 16, 1978 

The einistryorf .Criculture asn CooperAtive. has iakod theCabinet's approval to allow the Bank for .1rioulture And Coopertivesto withdraw 100 millioa baht from airieultural fund Interest free for a period of 10 yonra to (inacto pro action shifts by the su.:sr cafarmers. This money will be used in three c.riculturmsl toonosios Uosesto asmist the sugir eow farmers in shifting to the production ofaltanctive crops, livestock, or fish farming Instead of plsztingsuCAr enss. Once the shifts arm asomplishedlit the three target 
"oese Any remaning fund will be used for the some purpose Inotherwhere sugar ease produee are in difficulty# 

The Cabinet met on the 4hof July, 1973 and Agreed i 

Implement this progrm with money from the oericultural fund, 
2s that the Soal of redueing area planted to sugar ease In 

apprriat, and shjul. be .arries .ut 

The Ministry of Yiauaeo am9%YIe4 w~t Vvrew have beea informedof this program and will ocoperte,tn the funding arranement. 

limeOrely YOUPA 

4 plum~ Noebehl 
Secerilt to the Ciblact 



181
 

S ~ Work Guidaljnes 

.. ,.. 1Work and stagu8 of work in the Offico'of Agriculturut1 Econornicn
 

can bo describod as follows:-


Centor of Agricultural Statiatica; Its function and rosponsibility
 

aro to compilo data w.±ch is classlitiod into 2 catogorioa; firstly,
 

data concorning all production of major crops are to be collootod and
 
submitted to the govornment within certain timo puriod, i.e. asstim~atod
 

* rice production has to. ba z'Qported by Novombor each yeAr in ordor to
 

augment the nation's export plan. Ot1or crops such as maize, konaf, 

cassava also are processed likewise. Secondly, data concerninG the 

economic status of farmers is obtained by annual survoy. This data 

will be sarved as data base raquired by tho Division of Agricultural 

Economic flesoaroh and ta Division of Aricultural Economic Development 

policy And planning for tuthor agricultural business and devolopmont 

policy and planninh ivnalyhi3., 

Division of Agricultural Economic Resoarch, bosid'os obtaining 

basic data from tho Conter of'A1gricultural Statistics for analyses, 

7 also collocts coma specific daita inordor to carry out the agricultural 

economic rosvnrob, such 3s production coito of crops atnd livastoch:, 
4 

uses of factorn of production, '.ani rent, farm management and -%,rioulturral 
* business wialyasa Including market aysom, local commodity prioos and 

oxpert of all kind of farm commodities, for supporting ariculturA2. 

economic analysa and policy guidelinos. Division of .jrioulturAl 

S Economic Devalopmont policy and P.Lnnnin; uca dnti from the Contor of 
-~ 55,Agtcu.tunlStatistics 2nd Division of Aawicultural Economic flosoarch ~ 

-to run ngricultural dovalopacat models In ordor to find out tho 
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alt('rncntivo plnnsani policics thon submit to the Bonrd to docido for 

irnplomontation. irtor' tho Board, of *,qriculturo and Qooporativoo 

Developmont policy and planning has docided. tho plan, thic plan will bo 

introduced to concorned depiirtmonts a~nd identified by the Division of
 

:kgrioulturaJ. Davolcpncnt policy and planning for implemontation. The 

Division of Rogiona2. Agriculturn3. Economic Administration will carry out 

tho identification process to the concornod divisions which implaraunt 

in the local areal also do tho manitoring and evaluation works. If
 

there is any problem it will be studios, then submit with reccommnndation 

to the Board for futhor action. 

Ini this process, the Division of Regional igriculturAl Economic' 

'AC Administration aloe% has 5 Canters of Regional 4griculturai Economic. 

covuiring all tho 19 Agro-economic zones incoordinAtion to the locul
 

administration projoota which cover provincial, Amphe and district
 

levels. This as,*tom is a moan of wide-range, agricultural dovolopsent
 

policy and planning analysis inwhich the linkage of top-down is
 

roalizod, also during the impleontntion phase the monitoring and
 

evoulation aro included as well, perhnaq anything goos wicag itwill
 

bo oolved correctly and immodiutlys ?4oroovor, the effects will roach
 

fhrsera dirreotly which istho mAin objaotivo of rnisinG farmers$
 

incomo.
 

Office of th, Socrotnryi Its function isto servo as a coordinator 
nmopb divisions, in tho Offico of *agriculturnlbonomica. It isoxpocted 

~~- that, througth the syatom, all dopnrtmants inthe, Ministry of Agriculture[and Cooperntivos, an I othorrconoornod ministri~n will work wefll nd 

create working flinkigW to bo oaeii to.,Thai adriultuAlq Davc1opments 

r15 
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_________________List of i'totivitius by 

1. Rico Rooorvo Committou 

-2. 
 Naticn.-i .*sricultural Rosearch 4dminintr'ntion Committoo 
3..'diniatrcation ComIvittoo on Chao-Phnya Irrigitcd O:.ricuituro 
-Dovolopmcnt Projects (8tp.16 
 II)
 

* . ub-Ccminitto@ 
on Policy and Pouato Planning
 

* .cotton DovolopoGflt Committo, 

6.Oommittoo on Thail-Japanese Joint Ap:-oaoh 

7. Casava Problem Committee 
8.Committoo on Land Assessment Under Land Reform- 6r 16griculture Law
 
9.Oommittoo on Compititly. Examin2tion for Study Abroad on Gvrmn
 

ScBholarship
 

10# Comaittto on Uxpotira' Problems
 
11. Local Sominar ;joiqm$It4* on Low Incomo Farmors' Problems
 
12. Paddy Prico 8utport Oomittoo 

13. Board of Commodity price control
 

14. Commodity Standard Coamittoo
 

15* Improved Productivity Committo.
 

16. Aippoal Comaittee to feAsuro 41 of Land Reform for tilrioulturo LAW, 
BeZ. 2510 

17a Sub-Coinmittoo ona Joint Approach to Yarn ZitnblishaRent, And luota 

18. Japnon@ HfArkot Pomund Study. Sub.Oonnittoe
 
19, Subv.oittooe on 
 Inontoa Sugar kiromn Roivulitin Probewus~ 
20 
Commeittoo on Livostaok Dovolopmont fr Export Projoo; 

5 

21 Br3oid of .Vdministr~iion on Ramorch and 

-'to C'o
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j~.-Tho f'uture policy analysis within the MOAC must provide answers
 

0or oltorna~tivos for both th,) omorgenoy very short run iasues ae well as
 

tlho lonC run five and ton 'erdevelopment plans. Tho policy analysis
 

capability must he roaponzivo to issues from tho Kinqdom lovol lor'n to 

the- poorest amphur. Moro o::actly, the types of policy analysis required 

in~ tho future may:consist of the following# b 

provided within P.numbor of hours. Much of Wes. research is related
 

to price and export policy for specific cmoiia 

2s, Lent; run capacity qucotions which 4*al with the abilityof Thailand 

to provide food and employmant for a growing futuro populations 

~.The icaucs of -.incomo dictribution betwoon -rural-urban sectors,n.- ;............
 

botr7on rogioeia within the rural locoer as well as within particular * 

wo(;ionc of the rural sector,** 

?+N1.44;?+4. --Indo~oth 41.,- N 7 4+j+ ...... analysis of the direct and indirect -impacts Of spocific4 44 C-IK*'C'!: 4:4+444+ 

+++++S +;,; + +++++++++o trgot++o: +h+population groups 4ati +i:+++!+++i~i?+! dovolopcont+++ + i+i+hprojects+ ++++u.++++on+++'+ ++++++ the chancwt ++++++ ++++++:+++++444 ++++++++o. +++i +. -CC 
++ + + + +++++++++++++++++++++++++ +++,+ + + +++++++++ ++++++++++ +49 -+++C+++S ++++ .. +++++1+++++. 

+++ ++++,.. +'++++++-+o+++++++++++++'ovC4~ '9 ++++++o ,++++++++ ++++++++++
++++ +++++++++ +++ ++++++ ++ -1.-++,+++++++++++++++++++ +-
or+ ,:+eveni antbchangwat-+++ + level.+ + ++ + - - -C+++++++++,+with 

+ 
+++........................ This-+z+effort+++-would be' cooporativo +++++++ + + ' +
++?++++? ++,+ +++ + + 4CC ++++++ 

- - ~ ...........4~....74,4 +++# + + +++++ +++S?++
+++++++++++++++ + + , + ++ ++i +++++++++ ++++++++++++++++++++++ !! + -++++ +++++++++++44T 
+++ ++O++ +++ + + " ++" ++ + i++ + +++ + iiZan+ :+++ :++++,/ ;othor aL-oncics and departmentso In scoe on thi desirn of the 

+++ ? + ++<++++ ?+++ + +;+;++;+++ +++++4++ + + +++++f+ +++++ +++ +++ 

.C~1projeot would be carriod otby tho MrJ but in many the actual 

,dociCn of the projects would be by the agonoy meot Airectly involvod.o 
TheC'4fila yi in a car s i oxpouc to be by the of Cc 

44 of'A~ricultural beonomiosaa44 

Noaurint;tho total off4cetlof alll Aioltural n 

IL relte YAA A dovolopuint This in ludesan.-96t roJots 4turia plans 
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conc1-rns cnn b,; tac~ awoare ot hvvw a pr(.povod solutio~n at tho natio~nal 

lov41 may ai'Ccct th- sttus of poor farmcr Cr,.tps inaiio and outaide
 

A major inv.'stz,nt strat, ,y of prcviouo d4ivolopmont pano has 

z'osult,1.din.thio .ctablishtg,.nt of aLar&jur ta)xtilo~ industry in~ Th~.ili.nd 
with tjnoi;:,ii noa: )binC; oxyort~d rbroiid, 1It..ovor, iuports' of r~w 

cotton havo incoaaod inproporticn to~ prodc~utio~n of cottcn taxtil.aa. 

1ruports of cotton lint ncwi ropr~aent a oubatantia3. ir;aort itom. The 

policy issuo which rv~uirwa analysi, iotho fcasibility of incoaing 
dojotio cotton production to roduca thes orinsumption of lororted cotton 

used in tho ;pz)duction of taxtiles for douontio use And oxports. The 
arithoetic of the policy azualyuia shcull woiah any raduction in~ cotton 
lint itiports a,,uinst incoras~d impq~ts 'of posticido, procassiu,mohizwry, 

2and tba opportunity 01rst of a12.ocatine additional *xtjesion pesnnp 
to cotton ;rouotien. 

-
Thua reduction inUxpart earninr. formo ltvrnativo 

crops such as ciaizo which may grow tia. sama land must also bu consitlr,4. 

Thus the policy .aialyzis nust not only considor~tho vinbility of 

of resources and othir ozmps And liyoatook r~placod iyoxpandad cotton 
pr~dAution. Thi choico i~f altorntivv production locations for such 

* 
 a pr.jact should considar th* incoflQ lavals of pot-*ntia. cotton producers,
 

as wall as, tbo land owanrahip sys to- roquirdd to itmplnout the pr4:'uction 

whichor,.w tlrvady coujplatod.,----@oxwpl, An coonomottrto ande of tha ' 

aotton narlt.. t ha b~rj.noup)luttA whichoiis ifrainO Ut 

ic*otn C6Lton-tvtli,prico t oicot in mill conowtnpttcn oftto 

1' ~ ' 'A .W ,' I 7' 

mailto:coujplatod.,----@oxwpl
http:taxtil.aa
http:Th~.ili.nd
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lint, and Qutput cC oottcn t~i~til~a, Tiw ..valuaticn of the inport 

oubotitution policy o~ tho ti~nol levol, would ua~ the Unka~o 

batwoon tiw r~acro~,oonoi~w trio ~d ~1 ftnd tho pro~ro~in~ ~o~',.1s to 

~oauur~ th. lopooL on total invc~t'i~nt, not chan~ in 1w b~1anog at 

payu~nts, totol inoow and omployo~nt. The pro~wonoin~ ~odolu with 

subr~~,jion duto±3, would be usod to analyse net only ooop~tit±v~ pouition 2 
of altornotivo cott'~ prQduct±en t~ohniqucg with other crops. Tho 

F appondod 4'O bootal aoo~,untin~ tcohniqu~s would provide a aeasurouent 

of the direct plue i~diroot b0notita or cosgoqutinoes to ouch p'oups a 

londloas laborer. and soall fawo~urs, and farz~rg. 
lb 
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DAE Publications List
 

Statistica! Materin's 

Serie3 No. Series No. Publication
 
Title Remar-s
 

(In the past) Year (3.E.) L
 

1 1 2497 Agricultural Statistics of Thailand
 

B.E. 2496 (1953)
 

2 2 2498 Agricultural Statistics of Thailand
 

D.E. 2497 (1954)
 

3 3 2499 Agricultural Statintics of Thailand
 

B..E. 2498 (1955)
 

4 4 2500 Agricultural Statistics of Thailand
 

B.E. 2499 (1956) 

5 2501 Agricultural Stat!stics of Thailand 

B.E.2500 (1957)
 

6 6 2503 Agricultural Statittics of Thailand
 

B.E. 2501 (1958)
 

7 7 2505 Agricultural Statistics of Thailand
 

B.E.. 2502 (1959)
 

8 8 2506 Agricultural Statistics of Thailand
 

B..E. 2503 (1960)
 

9 9 2506 Land Utilization of Thailad
 

B.E. 2504 (1961)
 

10 10 2507 Agricultural Statistics of Thailand
 

uLE. 2504 (1961)
 

11 11 2508 Agricultural Statistics cf Thailand
 

B..E. 2506 (1963)
 

12 12 2509 Agricultural Statistics of Thailand
 

D.E. 2507 (1964)
 

13 13 2509 Thiiland Agricultural Statistics in
 

Brief. 

14 14 2510 Thnilnd Agricultural Statistics 

B.E. 2508 (1965) 

15 15 2511 Thailund Atricultural Statistics 

D.E. 2509 (1966) 

16 	 16 2511 Zad Utiliantioa of Thniland 

W3E. 2508 (1965) 
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17 17 2513 Thailand Agricultural Statistics 

B.E. 2510 (1c967) 
18 18 2514 Report on a survey of S.'ne, Chicken . nd 

Duck of Thailand B.-. 2513 (1970) 
19 19 2515 Agricultural Statistics ofTh-ailand 

D.E. 2511-2513 (1968-1970) 

20 20 2515 :Ionthly & Yc'rly Cou.oditiez Agricultural 

Price. B..E. 2500-2513 (1957-1970) 
21 21 2515 Agricultural Statistics Pric, 

D.E. 2514 (1971) 
22 22 2515 Measurement for salo by farmcrs. 
23 23 2516 Major Agricultural data of Thailand 

24 24 2516 Land Uso of Thailand. S.Z. 2514 (1971) 
.25 25 2516 Agricultural Statistics of Thailand 

B.E. 2514-2516 (1971-1973) 
26 26 2516 Agricultural Commodity Price 

D.E. 2515 (1972) 
27 27 2517 Agricultural Comrodity Price 

B,E. 2516 (1973) 
28 28 2517 Fertilization StAtiatics of Thailand 

29 29 2517 PriLary data on livcstock pi-oduction 
30 30 3.... 1)crt of Y"i i.. ... 

.3..E. 2516/17 (1973/71 
31 31 2518 Major Agricultural Statistics of Thailand 

32 32 2518 Fertilization Itntijtics of Thailand 
33 33 2518 Thailand A,-rHcultural Statistics in Brief 
34 34 2518 Primary Roport en .Area Framo apling 

Test. in Saraburi & Lopburi Provinces 

D.E. 2517/18 (1974/75) 
35 35 2518 Report oc,Ynrly Ricc Crop 

B.E. 2518/19 (1975/76) 
36 36 2518 Yrirn.ry report on a survey of Ycarly RicQ 

37 37 2518 
Crop. D.E. 2517/18 (l.,74/75) 
Monthly Agricultural Co-%-modity Statistical 

38 38 2518 
Price. 
Report 

L.E. 2517 (1974) 
on K,naf fury;,y. B.r.2517/18 (1)711/75) 

39 39 2518 Agricultural Conmodity PrIcu 

B.E. 2508-2517 (1965-1974) 
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40 40 2518 Prelimnry Report on Second Rice Crop 

B,.E. 2517 (1974) 
84 84(I) 2518 Economic Data related to Agriculture 

41 41 2519 Agricultural Statistics of Thailand 

B.E. 2517/18 (1974/75) 
42 42 2519 Land Use in Thailand. B..E. 2516 (1973) 

43 43 2519 Report on Second Rice Crop. B.E.2519 (1976) 
44 44 2519 Agricultural Commodity Price. B.E.2518(1975) 

45 45 2519 Report on Cassava Survey. U.E. 2518 (1975) 
46 46 2519 References on Kennf Production and Trade. 

47 47 2519 Report on Planted Area and Prodnetion of 

Cotton. B.E. 2518/19 (1975/76) 
48 48 2519 Reprot on Planted Area and Production of 

Maize. D.E. 2518/19 (1975/76) 

49 49 2519 Report on Livestock Production. 

B.E. 2516/17 (1973/74) 
50 50 2519 Report on Soy bean Survey. . 

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

51 51 2519 Report on Sugar Cane. B.E. 2518/19 (1975/76) 
52 52 2519 Report on Sorghum. B.E. 2518/19 (1975/76) 

53 53 2519 Report on Mungbenn. B.E" 2518/19 (1975/76) 

54 54 2519 Agricultural Statistic of 7hailand 

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

55 55 2520 Report on Livestock Quantiy. 

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

56 56 2520 Thailand Agricultural Statistics in Brief 

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

57 2520 Land Use in Thailand. D.E. 2518 (1975) 

58 2520 Report on Soy beans's Survey 

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

59 2520 Report on Sugar-Cane's Survey" 

60 2520 Report on Cassava's Survey 

61 2520 Report on Kenaf's Survey. 

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

62 2520 Report on a survey of corn for animal feed 
63 2520 Report on Planted Area and Production of 

Yearly Rice Crop. B.E.2519/20 (1976/77) 
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64 2520 Graphs Whoine planted areas, yields, exports 

of major economic crops of Thailand. 

65 2520 
B.E. 2510-2519 (1"67-1976) 
Report on Sorghum Surney 

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

I .2 25001 Report of the Study of the Thai Agriculture 

Commodity in the Hong Xong Market 

2 15 2506 Lecture on the Agriculture Marketing :ursa 

3 17 2507 Marketing anrpIns nnd Marketing Channele of Major 

AgZri. Commodities and Livestock in the llrtheastern 

Region of Thailand 1963-1964 

4 19 2503 Report of the study on Silk Production and Marketin 

in the Northeast of Thiiland 1965 

5 21 2510 Report of the Study on Market News System in the 

Northeast 1965 

6 26 2511 larketing of Chicken in 11 Provinces in the Central 

I Region of Thailand 1968 

? 28 2512 Report of the Prelimnary study on the Thai Natural 

Rubber 

8 29 2512 Report of the Prolianary study on the Thai Cassava 

9 33 2512 Report of the study cn Price Paid and Price 2hcjive. 

by Farmers 2509-2512 

10 38 2513 Report of the Prelimnary study on the Thai Maize 

11 39 2513 Report of the study on Marketing of Farm Products 

in the Upper part of Chao Phaya of Thailind 2512 

12 4o 2513 Report of the utuiy on development .f Thai 2anar.

13 42 2514 Report of the study on Rico and Shrimp 

14 47 2515 Roport of the study on Cassava, Duffnlo Trade, 

Natural Rubber, Cotton, Sorgham and Castor Seed 

15 48 2515 Anlysis of the movemont of Wholnsalo Price of 

Major Commodity in Thailand 

16 51 2515 Report of the Study on Production, Inrketinq and 

Price of lIatural Rubber Production 1970 (Part I) 

17 62 2515 Report of the study on Marketing Board 

18 63 2515 Report of the study on Marketing Doard in Austrnlia 

19 6& 2515 Report of the study on Production, Marketing an! 

'rice, Thniland 1970 
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20 71 2516 Report of the study on Natural Rubber situation 

21 72 2516 Report of the study on Production, Marketing and Price 

of Cassava, Thailand 1971 

22 73 2516 Report of the study on Marketing of vogetable and 

Fruit in Bangkok M'rket 

23 75 2517 Report of the study on Trade, Farmer's Problem and 

Government subsidy of Rice 

24 76 2517 Report of study on rroduction and Trade of Kenaf 1975 

25 77 2517 Report of the study on Production and Trade of Grapo 

Thailand 

26 82 2518 Special dita on Rice for Products and Trade Decision 

Policy Making 

27 85 2518 Report of the study on Trade, Farmer's Problem and 

Government subsidy of Rice 2517-2518 

28 86 2518 Report of the study on Marketing of Coconut and Coco;.. 

Products 

29 89 2518 ReTort on Kenaf Situation of Thailand 

30 95 2518 Report of the study on Trade, Farmodea Problem and 

Government subsidy of Maize 

31 98 2519 Peport of the studj on SollinG Pattern of Major 

Commodities 

32 102 2519 Report of the study on Sciling Pattern, PlantinG 

period and havesting period of Major Commodity in 

Thailand 

33 103 2519 Report of the study on MarkotinG of Major Commolity 

an,] Livestock in the Nlorth of Thailand, 1972 

34 104 2519 Report nn the study of Production, Kirkcting and 

Frice of Shrimp, Thnilnnd D.E. 2515-16 

35 94 2518 Specinl dati on Rico D.E. 2519 

36 112 2519 Special data on Rice D.E. 2520 

37 115 2520 Reopnt of the otudy on 'roduction, Trade of Konaf for 

Docinion mrikinr 

38 2520 Report of the atudy on Potential Foreign Market of 

Major Ahriculturnl Comoditian 
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.39 2520 i Report of the study on Prico quarnntoo and Price 

support Program of the effect on pricing 3nd Farm's 

40 

41 

42 

43 

44 

45 

2520 

2520 

2520 

2520 

2520 

2520 

income 

Analysis of Demand for Soya bean 

Anilysis of Demand for Mung bean 

Roport of the study on MarketinC ind Price of Soya 

bean and Groundnut in Thailand 1972 

Analysis of Farm Product Sector in Foreign Market 197 

Analysis of Demand for Cotton and Cotton Products 

Analysis of the inccme elasticity for foods on the 

46 2520 

DAE staff member 

Report of the study of Production and Marketing of 

Garlio in 1976/77 
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A;riculturzl Pr:!uction ar i! 

1 4 2501 The 5urvey on The Industry of salted FrPtu 2499 

2 6 2501 The effici:,:7 of riddlo Liz3 :ndustry on salted Pritu 

3 7 1-31 ri'ort of the nurvey ot. ti.,oconomics c, r.dition of 

furnors in Chnn wvztt iakorr inathom 3.; 2+96-2499 
4 2.Z02 Porort of tho study onec - -irketin 14 ?rovince 

3.E 2501 

9 2502 Ruport of tho study on Farrcr's debt nnd Rice :arketir.C 

in Contrl Region, Thailand 2500-2501 1 

6 16 2507 The study of socio-vconr.ic of farmers in Chonjvoat Roi-ot, 

Hahasaraken and Kalasin D.E 2506 

7 18 2507 Report of thu study on Cotton Production of Thailand 

8 20 25CC Report of thu 3tudy on Socio-EconoLicz of Farroro in 

Nutrition Project Area, Chzn7.t Ubolr-.J!.r.i 3.E 2r05 

9 23 251t Lc:iot Cost Rntioni Corn ,,nd :;orc.un , it 

of bran For Grovin3 Chicks 

10 25 2511 Potvntlals in the Econorfc Dvolopacnt cf Thailnnd's 

Atriculture 

1P2 34 2512 Roport of tho study on Locio-Econur.Ac of Farors in 

Denonstration Project in ChnnZ-aat c:-i".t 

B.E 2511 

13 35 2512 A Study on tice Producticn and Consu pticn in Thailnndl 

14 37 2513 Corn and j-in Zorghun in F.d nr! Liv z t'ci: r,.l 

15 46 2516 Study of Live.'tock and conunics Probl,% 

16 50 2515 Uz,, of Fertilizors in th. Thai ,*rlcultu'r 
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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 Thai 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 RLserves 

Bangkok during 16-21 February, 1978 also was one among other internationi 

contributions of technicians from DAE. This food security reserve effor, 

of the ASEAN was recognized by the May, 1978 World Food Security Conferel 

in Rome and the latest World Food Council Meeting in Mexico. To reiteral 

the following proposal was submitted by the delegation of Thailand and 

supported by the delegations of Indonesia and the Philippines. "The Cou 

reconended that the establishment of appropriate food reserves on regioi 

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 Agriculturi
 

Development Planning Center be established in Thailand.
 

These ...... .. . 


