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SUMMARY OF NEED PROBLEMS, RECOMMENDATIONS FOR 
FUTURE ACTIVITIES, AND WORK METHODS 



I. 	SUMMARY OF NEED PROBLEMS, RECOMMENDATIONS FOR FUTURE
 
ACTIVITIES AND WORK METHODS
 

Pro 	lems
 

The major problems encountered by NEED/PAG on the operational

level during its period of activity in Thailand were:
 

1. 
Lack of clear job definition. The role of the NEED/

PAG was not interpreted the 
same way by all interested
 
parties until August, 1970. 
 Up until that time, USOM
 
saw the NEED/PAG role as advisory, while the Royal

Thai Government saw it as performing the actual plan
ning function.
 

2. 	Very few sector "working groups" meetings 
were held

due largely to 'the many responsibilities and activities
 
of the working group members which limited the amount
 
of their time available for these meetings. Without

working group meetings, it was exceedingly difficult
 
for the NEED/PAG to get feedback on its efforts and
 
proposals.
 

3. 	Insufficient full-time counterpart staff available.
 
Each member of NEED/PAG had at 
least one counterpart.

However, some of their counterparts had many responsi
bilities and functins to perform and, as 
a result,

had little time available for NEED/PAG activities.
 
This meant that, 
in many cases, there was limited
 
advisor-counterpart interaction.
 

4. 	There was very little reaction by the RTG to the

different stage reports. 
 Without a reaction, it was

difficult for the NEED/PAG to know how its work was
 
being accepted and whether or not the work could be
 
utilized.
 

The 	above-mentioned problems were overcome to the 
extent possible

by each NEED/PAG member continuing to do his job as he interpreted

it and developed working relationships with various people--not

just official counterparts.
 

No insurmountable work problems occurred during the contract
period. 
 Initially, data location and data reliability were pro
blems, but one 
of the first NEED/PAG activities was to assist

in improving data collection, processing and storing techniques.
This is discussed in Section II. 
 It is critical that proper

data collection, processing and storing continue in the future.

Other work procedures, such as field trips, analysis and recommendations, were performed without difficulty. If the four major problems mentioned above could have been alleviated, work could

have been carried out more quickly, and more impact could have

been made on Thai counterparts and RTG operating agencies.
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Recommendations for Future Activities
 

The NEED/PAG assisted in developing the first overall regional
 
development plan. The goal was not only to prepare a plan,
 
but to assist in developing planning capabilities within the
 
appropriate government agencies. To further assist in the lat
ter during future years, various specialists could be required
 
for different periods of time. To be most effective, these
 
people should be attached directly to the division with which
 
they will work, and the assignment should be clearly defined
 
and understood by all people involved--particularly, the divi
sion chief. Full-time counterpart staff should be available
 
with no responsibilities conflicting with the responsibilities
 
involved in working with the specialist.
 

Prior to the assignment of any specialists, the RTG should
 
assess its own regional planning capabilities, define its pro
blems and determine in what areas or categories specialists
 
are needed. These are the categories in which specialists
 
should be sought.
 

Work Methods
 

A complete summary c the methods of work used is contained
 
in Section II, NEED Team Background and Activities.
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II. NEED TEAM BACKGROUND AND ACTIVITIES
 



II. NEED TEAM BACKGROUND AND ACTIVITIES
 

THE CONCEPT OF NEED (Northeast Economic Development)
 

Starting in the mid 1960's, the Royal Thai Government

(RTG) and the United States invested considerable resources
 
into infrastructure for the Northeast Region of Thailand in
 
an effort to bring the remote inhabitants closer in touch
 
with the Thai Government in Bangkok. This was in addition
 
to the large direct U.S. investment in the military bases
 
established in the Northeast during the 
same period. In
 
order to assure a more systematic approach to planning and
 
resource allocation and to identify projects and programs,

the NEED concept was developed by the RTG and USAID.
 

It was recognized then that infrastructure construc
tion (mostly roads and dams) alone would not achieve spon
taneous growth in the lead 
sector of agriculture.*
 

The NEED program was initiated in 1968 by the Royal

Thai Government with the assistance of USAID. 
The control
 
of NEED was put directly into the hands of the Prime Minis
ter's Office, and the National Economic Development Board
 
was 
joined by the Louis Berger, Inc./Systems Associates,

Inc., Planning Advisory Group (NEED/PAG) to help to execute
 
the program under the following contract terms:
 

A. Advising and assisting in the development of an over
all plan:
 

The first order of business will be to determine the
 
resource requirements and goals for the development of North
east Thailand, and the relationship of these goals to economic
 
conditions of the Kingdom as a whole. 
The final decisions on
 
these goals will be made by the RTG and not by the Contractor.
 
The Contractor's principal task will be to advise the Northeast
 
Economic Development Subcommittee on the formulation and imple
mentation of plans 
to attain the above set goals. In develop

*If a starting point for the NEED Program can be defined,
 
it was 
during a tour of the region when Khun Prayad Buranasiri,

the late Secretary General of NEDB, expressed concern to USAID
 
officials how little conventional development expenditure has
 
helped to improve the way of life of the rural farmer, and
 
how superficial was the development that was apparent.
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ing this capability, the Contractor will work directly with
 
the sector "working groups" of the Subcommittee. The Con
.actor, in his technical assistance, will consider and
 

evaluate the counter-insurgency impact of the overall plan
 
as well as programs and projects within the plan.
 

B. Providina continuous technical planning advice to the
 
sector "working groups" and to the overall planning working
 
group:
 

The working groups are in the sectors of Agriculture-

Agribusiness, Water Resources, Transportation, Manpower and
 
Vocational Education, and Social Services and General Educa
tion, as well as the overall planning working group in the
 
integration of the plan, and are composed of high level
 
officials of nearly all the ministries in the Thai Govern
ment, as well as USOM representatives. The general method
ology for technical assistance to the working groups will be
 
to devise methods for the implementation of RTG-set object
ives for the Northeast. The technical assistance to these
 
working groups is intended to generate projects and policy
 
alternatives and to integrate them into the overall North
east Economic Development Plan. Technical assistance in
 
the respective fields will be furnished to the six sectoral
 
working groups, and the general development planning capa
bility will be attached to the overall planning working group.
 

These sectoral working groups will need a catalyst not
 
only to develop their own programs, but also to integrate
 
programs with other sectoral groups. The Contractor will
 
also be responsible for devising methods of encouraging pri
vate sector participation in this development effort. Also
 
included in the cbntractor's responsibilities will be develop
ment of alternate financing methods for plan implementation,
 
including foreign and domestic sources by specific projects
 
with trade-offs between projects in the Northeast and those
 
in other regions.
 

C. Construction of a system which uses data as a basis for
 
evaluating priorities and which can develop a continuing RTG
 
capablity for regional development planning:
 

Since this plan is the first of its kind, evaluation
 
will need to be made of the on-going ministry projects and
 
how they will fit into the new planning effort. The Con
tractor must develop a system for arranging both the existing
 
statistics and the new projects. This will also be important
 
in integrating the various sectoral plans into the overall
 
Northeast Economic Development Plan. Furthermore, it should
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develop within the RTG a capacity to carry on regional eco
nomic development planning in other areas in the future.
 

D. 	Assistance to Thai officials in the formulation and
 
implementation of plans and projects:
 

The NEED Plan will be composed of projects origina
ting at two distinct levels:
 

1. 	central government planning, primarily for in
frastructure projects;
 

2. 	planning at the local level in the provinces,

districts and villages, for local development
 
programs.
 

The Contractor will be expected to provide assistance
 
and advice to local officials in developing projects for
 
the plan, and to assist at the Bangkok level integrating

locally-developed projects into the overall plan.
 

E. 	Construction of a micro-economic model of Northeast
 
Thai villages suitable for testing the feasibility of
 
proposed projects under the Plan:
 

1. 	The first step in constructing the model will be
 
to review all existing and planned projects and
 
information which could relate to a village Pcc
 
nomy. 
Much work in this field has already been

done. After the review of existing data is com
plete, and all persons and agencies interested
 
in contributing have been involved in the study,

the type of data which are not available should
 
be identified. The Contractor will then need to
 
collect this data by field enumeration and study.
 

2. 	Depending upon the availability of resources, a

selection of a sample of villages or market centers,

representing the major types of economic activity

in the Northeast, should be made. 
The 	primary

objective of the micro-village model will be to
 
identify the type of resource inputs conducive
 
to development, how they can be introduced, and
 
what results 
can 	be expected. An identification
 
of priorities must also be included. 
The 	general

methodology used in the micro model should be 
an
 
input-output approach with alternative inputs

yielding different outputs. Illustrative examples

of specific problems which could serve as inputs
 
to the model include:
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a. new crop potential 

b. rural credit expansion 

c. cooperative 

d. price changes, and 

e. large infrastructure projects; with the 
alternative reactions and responses to these 
inputs shown. The bottlenecks to develop
ment must be identified whether they are 
cultural, political or economic. The plan 
must address itself to circumventing these 
bottlenecks. 

3. 	The micro-model should be sufficiently represen
tative of the Northeast to assist in "bridging

the gap" between the micro-plan and the village
level projects which will be incorporated into the
 
plan.
 

4. 	The Contractor shall provide the USOM with a report

outlining the micro-model.
 

The 	project agreement between USAID and the RTG was
broadly in these terms, but the words "advising and assist
ing" that appear in paragraph A of the contract terms are
 
not included in the PRO-AG, which suggests a RTG under
standing that the Planning Advisory Group would be more
directly involved in developing the plan, rather than being

just advisers. In the contract revision of August 1970,
changes were made which explicitly gave responsibility to

the Planning Advisory Group for preparing the draft plan

which would be evaluated by NEDB and operating ministries.
 

The revised NEED/PAG scope of work for the final year
of the contract September 1970 to August 1971 included the
 
following:
 

"Submission (to NEDB for appropriate ministries) of
 
proposed projects,programs and policy alternatives
 
based on (i) the collective findings of the consul
tants and their counterpart staff, (ii) evaluation
 
of ongoing and proposed programs by other agencies

with all proposals to be tested against the regional

framework for benefits (e.g. impact on gross re
gional product). The foregoing will consider basic
 
budget requirements and allocation of projects and
 
programs within the region based on known require
ments (e.g. mitigation of intra-regional income
 
disparities, soils capabilities, manpower avail
ability, etc.)."
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THE NEED PLANNING ADVISORY GROUP
 

The following were appointed to be members of NEED/PAG to
 
undertake the tasks indicated and serve for periods of varying

length, as indicated: 

Dr. C.E. Stonier Chief of Party December 1968-May 1971 

Mr. J. W. Fay Chief of Party May 1971-August 1971 

Dr. A. Barber Deputy Chief of Party October 1968-Aug. 1971 

Dr. G. Hill Adviser, Agriculture January 1969-April 1971 

Dr. W. Wallace Adviser, Transporta- November 1968-Aug.1970 
tion 

Mr. R. Larson Adviser, Manpower December 1968-June 1970 

Dr. G. Windham Adviser, Social May 1969-November 1970 
Services 

Mr. R. Hill Adviser, Water September 1969-Dec.1970 
Resources 

Mr. A. Mutsaers Village Model July 1969-November 1969 
Development 

Mr. P. Adler Adviser, Changwat January 1969-Aug. 1969 
Planning (With Ac
celerated Rural 
Development Dept.) 

Mr. D. Jelinek Adviser, Marketing January 1970-June 1971 

Mr. D. Sherman Adviser, Infrastruc- August 1970-Feb. 1971 
ture 

Dr. W. DeRafols Adviser, Agribusiness May 1971-August 1971 

In addition to the above, the consultants provided con
siderable Home Office Supporting Assistance.
 

THE REGIONAL PLANNING MODEL
 

INTRODUCTION
 

Prior to 1968, there was very little data developed on
 
a regional basis. There was no regional planning model, nor
 
was there a regional development organization to apply a plan.
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There was a broad idea of the National, Regional, Changwat
 
planning concept, and it was appreciated that a successful
 
planning system required a reasonably accurate data base.
 
In consequence, the following organization steps were
 
planned:
 

1. 	Establish the data base by establishing:
 

a. 	Data services for the Regional Planning Unit
 
in the National Statistical Office; and
 

b. 	Regional Accounts Unit, within the National
 
Accounts Division of N.E.D.B.
 

2. 	Establish Northeast Regional Planning Units by
 
establishing:
 

a. 	Regional Planning Unit in Social and Economic
 
Planning Division of N.E.D.B.; and
 

b. 	Regional Planning Center, a Branch of N.E.D.B.
 
in the town of Khon Kaen in the Center of the
 
Northeast Region.
 

Planned Functions of Units
 

The 	Regional Planning Unit, NEDB
 

The main coordinating unit, a Regional Planning Unit
 
in NEDB supported by NEED/PAG, was established and was made
 
responsible for:
 

1. 	Devising the overall planning model and organiza
tional framework and procedures for applying it;
 

2. 	Coordination with people working on National
 
development planning to ensure compatibility;
 

3. 	Analysis of the development potential of the
 
region including past economic performance and
 
investment. Description of the social, geo
graphic and resources background. Determination
 
of the regional share of the national economy and
 
consideration of the problems of the equity; and
 

4. 	Writing the first regional five-year development
 
plan as an integral part of the Third National
 
Five Year Development Plan 1971-1976.
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The 	Regional Planning Center, Khon Kaen
 

The Regional Planning Center in Khon Kaen was to be the
regional branch of the regional Planning Unit in NEDB/Bangkok.
It 
was 	to be responsible for the following:
 

1. 
Drafting a Changwat Planning Manual to be used by
planners in the 15 changwats in drawing up individual development plans. 
 Each provincial governor,
as 
a part of the NEED project, 
was 	to be given a
special allocation of funds to finance programs
reflecting the wants of the people. 
The 	development of each province would not be solely dependent on these local program ideas, but would be
based substantially on development ideas coming
from the central government ministries.
 

2. 
Assisting the changwats to develop their planning
capabilities to produce their own development

plans. This 
involves coordination between various
government departments, particularly the Department of Local Administration which runs the

Changwat Administration.
 

Data Services for Regional Planning Unit, National Statis
tical Office
 

The Data Services for Regional Planning Unit in the
National Statistical Office was to be set up to collate and
up-date all socio-economic data relevant to regional and
changwat planning. Its responsibilities 
were to be:
 

1. 
Compile and up-date Planning Handbooks for each of
the 	15 changwats and an aggregation for the Northeast Region. 
Each Planning Handbook comprises a
loose leaf Data Book and a Map Book with overlays;
 

2. Determine the data content for the Planning Handbooks and revise as indicated by feedback from
 
users; and
 

3. 	Determine the form of a Regional Data bank and
 
initiate it.
 

TheReional Accounts Section of the National Accounts Divi-


The Regional Accounts Section of the National Accounts
Division of NEDB was to be 
set up with 'the following responsi
bilities:
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1. 	To prepare Northeast Gross Regional Production
 
Tables as integral parts of the Gross National
 
Production Tables already prepared annually by

the division;
 

2. 	To examine the practicability and value of pre
paring individual changwat Gross Domestic Pro
duction Tables; and
 

3. 	To prepare Gross Regional Production Tables for
 
the North, Central and South regions of Thailand.
 

Land Development Department, Land Capability
 

In addition to the above, under the requirement for
 
special studies, funds were made available to the Land
 
Development Department to prepare Land Capability maps for
 
those changwats in the Northeast in which soil surveys had
 
been made. Maps of soil capability for rice production

and 	upland crop production were prepared for 10 changwats

under this program.
 

The above planned organization and responsibilities
 
were formalized in the Regional Planning Model, Diagram B,

Page 29 of the NEED Stage I Planning Report, dated July 1,
 
1969.
 

All of the organizational steps planned were put into

effect except the establishment of the Regional Planning

Unit in NEDB. One officer of NEDB assisted NEED/PAG in
 
making contacts with counterparts, but there was no regional

planning unit. 
As a result, the system of sectoral coordina
ting working groups associated with the NEED Sub-committee
 
never really functioned as was intended.
 

NEED/PAG worked closely with the Data Services for
 
Regional Planning Unit in the National Statistical Office
 
and the Regional Accounts Unit in the National Accounts
 
Division of NEDB, and as a result, the Data Services for
 
Regional Planning Unit basically met its responsibility in
 
regard to items (1) and (2), the compilation of changwat

planning books and their revision. The list of statistical
 
contents in the Changwat Handbooks was detailed in Appendix

4-B to Stage 2, Planning Report. The Regional Accounts
 
Unit completed items (1) and (2) of its responsibility and
 
computed a set of Northeast Gross Regional Product tables,
 
on which the NEED/PAG production forecast targets were
 
based. They also produced changwat gross products for the
 
region. 
They are currently working on the determination
 
of gross regional products for the other regions. The
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chiefs of these two units have done excellent work in establishing this 	data base which is 
essential for the development

of planning at the regional level.
 

PLANNING SCHEDULE
 

A schedule of the specific tasks was 
drawn up initially
which emphasized the following stages:
 

Stage 1 Preliminary Regional Objectives and
 
Strategy Guidelines for the Plan
 

Stage 2 
 Interim Regional Objectives, Strategy
 

and Targets
 

Stage 3 	 Interim Regional Sector Programs
 

Stage 4 
 Draft Third Regional Plan
 

Stage 5 
 Revised Draft Third Regional Plan
 

In meeting these target dates, NEED/PAG published reports
 
as follows:
 

Stage 1 
 Planning Report. A basic Framework for
 
July 1, 1969 Planning Strategies in Northeast Thailand.
 
Stage 2 	 Planning Report. 
Profile of Northeast

Feb. 15, 
 Thailand and Regional Objectives.

1970 (With Appendix)
 

Stage 3. 
 Planning Report. Northeast Thailand

August 1, 
 Sector Growth Rates and Targets. (With
1970 	 Appendix including revised plan methodology


market analysis, and maintenance require
ments)
 

March 31, Third Development Plan, Northeast Thailand.

1971 (Draft Working Paper)
 

DRAFT
 
Stage 4 	 Recommended Development Budget and Foreign
May 31, 	 Assitance.Projects 1972-1976 
(Draft)

1971
 

Stage 4 Recommended Development Budget and Foreign

July 1, Assistance Projects 1972-1976.
 
1971
 

Stage 5 	 Final Development Plan
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The publications above were backed up by position papers
 

written by the various advisers. These were as follows:
 

Date 


1969 

Fe.4 


Feb. 7 


Feb. 19 


Feb. 24 


Mar. 10 


(Revised 

June 1) 


Apr. 15 


May 2 


May 15 


May 19 


May 29 


June 15 


May 19 


July 15 


Aug. 29 


Sept. 4 


Sept. 17 


Subject
 

Transportation Sectoral Goals and Strategy

A Reappraisal (Includes 4 Appendices)
 

Prerequisites to Effective Sectoral Strategy
 

Initial Consideration for Improving NEDB Tech
nical Planning Capability
 

General Work Program for Northeast Development
 
Plan (P:eliminary Draft)
 

Some Elementary Guidelines for A Strategy of
 
Training Program in Agriculture
 

A Basic Framework for Planning Strategies in
 
Northeast Thailand
 

Region4l Economic Indicators
 

Policies to Cushion Eventual U.S. Military
 
Cutbacks.
 

Preliminary Report on Manpower Training in
 
the Northeast
 

Organizational Structure and Functioning
 
Process of Agricultural Agencies
 

Pilot Study Program for the Purpose of Estab
lishing a Trade Promotion and Research Center
 
(Ministry of Economic Affairs)
 

The Economic Cost of Management and Labor for
 
RTG in-house Highway Construction in N.E.
 
Thailand.
 

(Draft) Establishment of a Trade Promotion &
 
Research Center
 

Set of Planning Organization Visual Aids
 

Suggested Tasks: T&CP-NEDB Joint Task Force
 

Rural Model Methodology
 

Notes on the Data Base for Regidnal Development
 
Planning (Initially Northeast Thailand)
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Date Subject
 

1969
 
Sept. 19 Suggested Task Force Work Programs
 

(Five Sectors)
 

Aug. 19 Community Development
 

Sept. 15 Suggested Routing of Project/Program Pro
posals & Plan Integration
 

Oct. 3 Rural Model Methodology
 

Oct. 15 Summary of NEED/PAG Activities July-Sept.
 
1969 and Proposal for Livestock Promotion
 

Nov. 5 Social and Cultural Factors in Developmental
 
Planning for the Northeast
 

Nov. 5 Activity Report on Village Modeling
 

Nov. 6 Regional Planning Model
 

Nov. 3 Proposed Market Research Work Program
 

1970
 

Feb. 10 The Agricultural Extension Service as An Adult
 
Educational Institution and Its Application in
 
Northeast Thailand
 

Feb. 16 Fodder Development in Northeast Thailand
 

Cultura da Palma Forrageira
 
(Supplement to Spineless Cactus Proposal)
 

Feb. Market Research Work Program
 

Feb. NEEDAC, Village Model (Four Parts)
 

Apr. 15 The Agricultural Sector (General Briefing)
 

June 1 Northeast Agricultural Vocational Schools
 

June 24 Northeast Thailand's Transport Network as a
 
Constraint to Economic Development
 

June 29 Migration Policy
 

June 29 Training Programs for Northeast Development
 

Aug. 15 Regional Market Surplus-Deficit Analysis
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1971 

Date Subject
 

1970
 
Oct. 19 Market Research Unit
 

Nov. 15 Preliminary Project/Program Recommendations
 
Northeast Thailand
 

Dec. 4 Highway Improvement Threshold Analysis
 

Dec. 4 Status Report on Agricultural Strategy and
 
Programs
 

Dec. 4 Institutionalization of Agricultural
 
Development
 

Dec. 4 Water Resources Development
 

Dec. 4 The Role of Marketing
 

Dec. 4 Agri-Business Promotion in the Northeast
 

Jan. 13 Northeast Thailand Highway Sufficiency Study
 

Jan. 15 Capital Projects Summary
 

Feb.-Mar. Individual Northeast Agricultural Commodity
 
Analysis: Complete Production and Market
 
Analysis for Ten Commodities.
 

Feb. 16 Summary of NEED Plan 1972-1976
 
(Preliminary Draft)
 

Mar. 5 Structural Change and Economic Growth North
east Thailand 1960-1969
 

Mar. 9 Land Tenure
 

Mar. 9 Upland Crops
 

Mar. 10 Project Summary Sheets
 

Mar. 12 Agricultural Credit
 

Mar. 18 Farmers' Associations
 

Mar. 23 Agricultural Research & Experimentation
 

Aug. 6 Livestock Development Program
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PLANNING TECHNIQUES
 

To help in the introduction of development planning,

NEED/PAG during 1968 and 1969 experimented with the use
of various planning techniques for the units which had been
established. The Program Evaluation and Review Technique,

PERT, was examined as 
a method of control of data acquisi
tion and evaluation, project and program proposals, and
scheduling for plan preparation, but even in a very simpli
fied form was found to be over sophisticated for the situa
tion. However, simple scheduling techniques were 
success
fully introduced by the Data Services for Regional Planning,
the Regional Accounts and the Khon Kaen Centre for changwat

planning. 
These were based on the regional planning schedule
 
determined by NEED/PAG.
 

COMPOSITE ECONOMIC INDEX
 

As an aid to regional planning, the Regional Accounts

Unit was requested to establish the basis for a Composite

Economic Index. 
The index was intended to be a weighted

average of a number of statisti.cs available regionally at
frequent intervals, and as such would give 
some indication

of changing economic conditions more quickly than the Re
gional Accounts.
 

The index included:
 

1. Number of construction permits.
 

2. Number of commercial vehicle registrations.
 

3. Power consumption.
 

4. Railway Freight loadings.
 

5. Commercial bank deposits.
 

6. Number of telephones in use.
 

7. Business Taxes.
 

8. Personal Income Taxes.
 

Base data for the Composite Index 1960-1968 are given in
 
Appendix 2-C to the Stage 2, Planning Report.
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REGIONAL MACRO ECONOMY
 

The computation of the Gross Regional Product 1961
1969 was completed by Regional Accounts Unit in April,

1970, and revised twice during the following year. It
 
included the following:
 

Section I
 

Table 1 Gross Domestic Product at Current Price.
 

Table 2 Gross Domestic Product at Constant 1962
 
Prices.
 

Table 3-30 G.D.P. originating in all the sectors
 
at Current Price and Constant 1962 Prices.
 

Table 31 Indexes of Gross Domestic Product
 

Table 32 Selected price indexes
 

Table 33 	 Percent Annual change of NE-G.D.P. at
 
current price.
 

Table 34 	 Percent Annual change of NE-G.D.P. at
 
constant 1962 prices.
 

Table 35-48 	 Percentage distribution tables.
 

Table 49 G.N.P. at current price.
 

Table 50 G.N.P. at constant 1962 prices.
 

Section II
 

Regional Gross Domestic Product by Changwat.
 

a. Gross Domestic Product at current prices.
 

b. Gross Domestic Product at Constant 1962 prices.
 

c. Percentage Annual Change of G.D.P.
 

d. Percentage Distribution of G.D.P.
 

Each of the above is presented in Tables 1-15 for the
 
15 changwats of the Northeast. No consumption expenditure

tables, neither private nor government, were compiled be
cause of the lack of adequate data, though this may become
 
available as a result of current studies. Because of the
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uncertainty about the movement of both goods and money into.
 
and out of the region, a complete Regional Account could
 
have been grossly inaccurate, and it was deded to concen
trate effort mainly on regional production-


In conjunction with NEED, Dr. Richard S. Cowan, Jr. and
 
Dr. James A. Chalmers,A used a modified shift and share tech
nique to analyze the changing relationships in the distribu
tion between the Northeast and the Rest of the Kingdom, in

their study entitled, "Economic Growth and Structural Change

in Northeast Thailand" 31 March 1971. 
This macro-economic
 
approach gave results which are reasonably consistent with
 
NEED projections of growth determined by the methods des
cribed in the Methodological Appendix A, Target Forecasting.
 

CHANGWAT DOMESTIC PRODUCTS
 

It was the intention of NEED to study intra-regional

problems as a guide to the geographical distribution of
 

l/ It may be noted that according to some recent data
 
gathered by the Bank of Thailand, there is a net flow of
 
private capital out of the Northeast of Thailand. The data,
 
compares total deposits in each changwat to total loans made
 
in each changwat in the years 1967, 1968 and 1969. In 1967,

loans equalled 43 percent of deposits; in 1968, they were 46
 
percent; and in 1969, 45 percent.
 

Even after allowing for a minimum reserve requirement,

it appears that there is a substantial cash outflow from
 
the Northeast as it is unlikely that banks are 
allowing

cash to lay unused in bank vaults. It can be assumed that
 
cash is flowing to those areas where there is the greatest

demand for it, and in the case of Thailand, the area is
 
probably Bangkok.
 

While public funds and international grants and loans
 
are flowing into the Northeast in the form of public con
struction and various programs, there is a net outflow of
 
private capital.
 

*Dr. Chalmers is Visiting Professor of Economics at
 
Thammasat University and Dr. Cowan is a Captain in the
 
U.S. Army currently assigned to USOM.
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development programs. The changwat domestic product tables
 
gave broad indications of the relative performance of the 15
 
changwats of the Northeast. Based on chese tables, Wichet
 
Petsuwan* made a short study entitled, "An Analysis of the
 
Prosperity of the Individual Changwats of the Northeast,
 
Thailand." This analysis shows that there is a two-to-one
 
disparity between the most prosperous changwat on a per
 
capital basis, Nong Khai, and the least prosperous Sisaket.
 
That is 2084 baht per capita per annum compared with 1070.
 
The changwats of the southeastern part of the northeastern
 
region are poor because of low agricultural productivity
 
and lack of communications. The latter will, to some extent,
 
be rectified during the Third Five Year Plan, but problems
 
of land productivity have not yet been tackled systemmatically.
 
Though the land classification maps have been prepared, they
 
have not yet been applied to help in resource allocation.
 

MICRO-ECONOMIC MODEL OF A NORTHEAST THAI VILLAGE
 

During the middle and latter part of 1969, the framework
 
of a village model, which was called NEED/PAG was developed
 
with the objective of determining and evaluating alternative
 
courses of action for improving the conditions of life in
 
villages in Northeat Thailand. The model considers village
 
(or small area) human resources, production activities,
 
constraints on production, and infrastructive with a view to
 
determining output from given project inputs.
 

Computation could be by hand or by computer, but with
 
either methodit was considered to be too complicated for
 
the situations to which it would be applied.
 

SUGGESTED REQUIREMENTS FOR THE CONTINUATION OF REGIONAL
 
PLANNING DEVELOPMENT
 

During the course of the NEED project, a basis for plan
ning at the regional level has been established, but in
 
order to make further progress, emphasis must be placed on
 
improving the organization Which allocates resources, (pro
grams and projects) regionally within total National resources.
 
This involves the Regional Planning unit in NEDB, with the
 

*Wichet Petsuwan, an officer of the Department of Local
 
AdministrationMinistry of Interior, was attached to NEED/PAG
 
for three months prior to going to the U.S. for further study.
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advisory assistance as appropriate. The Regional Planning

Unit must be 
an integral part of National planning.
 

At the changwat level, there is a need for further
education of the changwat planning officials, because it
will only be possible for NEDB to have a nucleus of
planners in each region. 
The Department of Local Administration must take responsibility eventually for all appropriate development planning at the local level.
 

The data services units necdssary to meet these requirements exist, but will require advisory assistance in helping
them to provide data more quickly to the planner. At present, data is often out of date by the time it is available
 
for use.
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III. STUDY METHODOLOGY AND TARGET FORECASTING 
TECHNIQUES 
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NORTHEAST THAnIANv 
HISTORIC PRODUCTION 

1960 - 1969 

AGRICULTURE 

Value Added At Constant 1962 Prices Historical Analyst's 

1960 1951 1962 

Million 

1963 1964 

Baht 

1965 1936 1967 1963 1959 

Growth 
Rate 1/ 
1960-1969 

Estimate 
of 

Current Trend 1969 

Paddy 
Cocunut 
Sugarcane 
Maize 2/ 
Orcundnuts 
Beans 3/ 
assava 

Tobacco 

2442 
31 
93 
110 
91 
44 
14 

159 

2459 
34 
74 
54 
75 
30 
13 

132 

3231 
34 
56 
43 
57 
34 
14 
73 

3463 
48 
89 
46 
83 
35 
21 

108 

3186 
43 
92 
45 
71 
35 
23 
37 

3852 
49 
5-
53 
77 
30 
30 
127 

4026 
45 
50 
35 
73 
29 
29 

122 

2490 
43 
47 
30 
69 
22 
35 

128 

3455 
44 
54 

103 
69 
22 
47 

124 

3S29 
45 
51 

122 
79 
25 
50 
137 

3.4 
3.3 

-5.3 
2.1 

-0.7 
-7.0 
17.4 
1.0 

Sane as historic 
Constant Production 
Small revival 
About 147. 
Tendency to revive 
Production fall stopped 
About 25 
Growth rate increasin 

Cotton
Kenaf 
Kapol: 
Sesame 
Garlic (etc.) 
Vegetables 
Fruit 
All Crops 
Cattle 4/ 
Swine 
Hens, Ducks 
Eggs 
Others 
Livestock 
Timber 
Charcoal 
Forest (etc.) 
Forestry 
Fishing 
Agriculture 

11 

74
333 
70 
22 

14c 
33 

653 
4311 
323 
156 
266 
193 
10 

953 
65 
235 
53 

35G 
153 

5775 

43
423 
65 
13 

213 
39 
702 

4379 
329 
173 
271 
203 

9 
937 
72 

252 
53 

307 
156 

5909 

42
246 
52 
9 

196 
49 

599 
4740 
379 
188 
2M1 
192 

9 
1048 

94 
251 

68 
443 
176 

*417 

39
386 
83 

8 
244 
71 

693 
5419 
437 
219 
290 
195 

9 
1120 
121 
291 
69 
482 
168 

7190 

45
562 
83 

8 
175 
73 

513 
5046 
385 
180 
301 
205 

8 
1079 
123 
278 
112 
513 
189 

6827
x9 

45
9,4 
03 
12 

172 
74 

556 
5230 
383 
169 
309 
213 

11 
135 
155 
271 
95 

521 
256 

7062 

50 601225 936 
61 52 
11 6 

ICI 172 
112 120 
525 611 

6355 4879 
426 426 
236 256 
220 331 
214 221 

12 13 
120o 1247 
1$5 200 
277 251 
57 66 

499 517 
276 263 
3331 6911 

72
360 
55 

6 
181 
132 
64G 

5372 
445 
278 
342 
230 
13 

1303 
213 
262 

95 
570 
290 

7540
35/ 

34
706 
56 
6 

197 
144 
691 

6232 
466 
201 
353 
236 

13 
1349 
15 
271 
124 
5U0 
313 

847444 1 

4.5
10.4 
-1.6 

-11.0 
-0.1 
18.9 
0 
3.4 
3.7 
6.5 
3.3 
2.0 
4.9 
3.8 
14.2 
0.5 
5.5 
4.9 
9.3 

3.77o.7 

About 207.Constant Production 
Production fall stopped
Production fall stopped 
Pecent revival 
About 97. 
About 5% 
Constant Production 
Slightly Reduced 
Same as historic 
Sae as Historic 
Increasing 
Same as historic 
Same as historic 
Reduced to 5% 
Same as historic 
Same as historic 
Increased to 6% 
Reduced to 57. 

r ? 

-/ Least square fit of exponential y = ab . 2/ With Sorghum. 1/ Mung, Castor, Soy. With buffal,. 

BEST AVAILAULE COPY 



1970 


34C9 

45 

60 

127 

79 

35 

52 


144 

39 

636 


57 

9 


204 

154 

710 


5770
484 


301 

365 

244 

14 


1438 

204 

279 

131 

614 

329 


G221 


1971 


3567 

45 

60 

132 

79 

41 

54 

151 

95 


629 

59 

10 

210 

165 

741 


6039
534 


322 

377 

253 

14 


1470 

224 

283 

139 

651 

346 


8506 

PIN 

1972 


3666 

45 

62 


176 

73 
42 

55 


15? 

136 

657 

61 

13 


217 

179 

772 


623
524 


379 

339 

262 

15 


1569 

246 

297 

143 

691 

364 


8910 

NORTHEAST THAILAND 

FIVE YEAR DEVELOPMENT 

1972 - 1976
 

RATES AND 
AGRICULTURE 

PLANNED GROWTH 

Growth 
Rate 

1975 1976 1371-1976
 

3983 4094 2.: 

45 45 
 0 


63 69 2.3 


224 245 13.0 


86 83 2.2 

53 60 3.0 

61 63 3.1 


184 193 
 5. 


143 156 1C.4 

719 740 3.3 


67 
 3.2 


13 14 7.--


239 247 3.3 

228 247 8.2 


357 8G4 3.0 


6970 7214 
 3.. 

600 633 4.-

454 432 0.4 


420 441 
 3.3 


290 303 
 3.5 


17 is j.i 


1789 1S74 
 4.9 

10.0 


325 336 

325 360 


3.1 


173 186 
 6.0 


822 332 6.2 


424 446 
 5.2 

1253 

PLAN
 

TARGETS 

Paddy
 
Coconut
 
Sugarcfnc
 
Maize & Sorghum
 
Groundnuts
 
Beans (Mung, Castor, Soy)
 

Cassava
 
Tobacco
 
Cottor.
 
Kenaf
 
Kapo
 

Sesame
 
Gnzlic (Etc.)
 
Vegctables
 
Fruit
 
All Crcps
 
Cattle & Buffalo
 
Swine
 
HenZ i Ducks 
Eggr
 
Others (incl. Dairy)
 

Livestock
 
Ti=,bcr
 
Charcoal & Fire wood
 

Other Forest Products
 

Forestry
 
Fiuhi r e 

Agriculture 

1973 


3739 

45 

64 

190 

81 

45 

57 


167 

i1b 

C7' 


S3 

ii 


224 

!;4 

801 


3535545 


4,2 

432 

271 

16 


1636 

271 

336 

157 

734 

33 


PERIOD 

1974 


3974 

45 

66 

206 


03 
48 

59 

175 

13J 

679 


J5 

12 


232 

210 

;30 


6732
567 


427 

415 

230 

17 


1706 

298 

316 

166 

780 

403 
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TABLE (Cont.) 

MINING, QUAR.TaING, CONSTRUCTICIT I.:IUJFACTURES 

1EC 

Value Added At Ccr-stant 

Million Baht 

19,1 1962 133 19G4 1965 

1962 

1966 

Prices 

1967 1950 195 

Historical 

Growth 
Rate
1960-69 

Analyst's 

Estimate 
OfCurrent Trend 1959 

Quariing 1 17 21 2 52 .2 134 198 219 24- 44.0 

Canst-uction (Private) 
Construction (Public)

Al-ntrution 

390 
22 

3)9 
27 

434 
40 61 

544 
1937-

.51 
2:1 

623 
508 

643 
725 

705 
750752 

72 
39 5 

7.0 

0.262 
Reduced to 3% 
Readuced to 15% 

Slau g:ter I'ouaesRice I~i !Is4 
O~~~he12 

Sft Drinks
Tobacco 

Wearin 3 Apparel 
Cotton Processing 
Gunny Bags 

Mats 
Other Txties 

All Textiles 
Wood & Cork 

AFuni ~ fatures 

Other achine Shops etc. 
AottnuP.ces_ 

s4 

6 

4 
19 
0 

3 

163 

2 

12
351

462 

27e40 

1 3 
48342 

4046 
12 19 
12 23 

31 3 
16 

13317 
6 

575'1 6 8 

29 

I111 

43742 

14 

4 52 
2 23 
2 66 

3 35 
25 

9 246 
120 

7 1 0 

F12 15 
36 

i 129 2i 
";72435 

4" 5 44 

14 1 
45 52 

55 5 
32 439. 
7 78 912 

3 
39 1 

295 29 29
152 

5-- 64715I' 

14 25 37
3 2 

75 

10od 

31 42 

2 
510.5 

7 
4 

3 

1 

0 3 

73. 

32 34
5 

7.0 

7ar21.6 

7.4 

- 0 
0 12.3eR 

2.3 

3.4 
5.4 

9.4 

24.2 -. 6 

as h to ioeashtri 

Constant Production 

nReas4ed tc 5% 

Snease ht or7. 
asuhsto ric 

Reduced to 7. 
Sane as historic 
Constant Production 

Reduced to 67.Sae as historic 

Reduced to 37.increased to13% 
Same as historic 

BEST AVIJLABLE COPY
 



TABLE (Cont.) 

MINING, QUARRYING, CONSTRUCTION, MANUFACTURES 

Growth 
PLAN PERIOD Rate 

1970 1971 1972 1973 1974 1975 1976 1971-1975 

0 0 0 10 20 30 40 3-M7 Mining 

251 243 240 265 233 3:3 325 3.0% Quarryin3 

776 329 305 945 1010 107P 1152 5.^7. Construction (Private) 

S00 700 601 724 772 027 391 5.07° Constiuction (Public) 

1576 1529 1553 1-SW 1732 1905 7646 b.0. All Ccnstruction 

104 119 166 212 353 424 551 33.0% Slaughter Houses
 

613 555 571 537 
 603 320 637 2.3% Rice Mills
 

24 26 27 20 4.97 Sugar Milic
21 22 	 23 

73 7e 79 33 36 4.3% Other Foad
57 73 


766 333 3 1.5C 1154 1312 ll.3% All Food linufactures
905 

7.07% Distillericc
42 45 	 43 51 55 59 E3 


17.07 Soft Drin'

62 65 5' !4Z 147 152 163 

35 36 	 43 65 39 74 79 


2:.L7 Toacco
 

90 95 102 1O 116 123 131 5.5,l Waring Apparel
 

46 53 55 60 65 115 
 165 25.07 Cotton Processing
 

120 139 146 153 160 
 163 177 4.9% Gumny Bcgsi
 

177 193 210 1.07 Silh
126 137 	 149 163 

48 50 	 52 3.47 Plats
43 44 	 45 47 


43 10.0% Other Textiles
26 29 	 32 35 39 47 


423 452 	 409 569 651 10..-,% All Textiles
354 402 

420 454 490 529 572 617 667 v.0% Wood & Cork
 

37 41 45 50 55 60 66 10.07. Furniture
 

_125 144 15.07. Other (Machine Shops etc.)
62 71 1 2 1 4 109 
All Manufactures
1913 1976 	 2144 2393 2670 12933 326 IC.G. 

3 ' p L 
13r 

-PI
-\-T 



TABLE (Cont.)
 
ELECTRICITY AND WATER, TRANSPORT & COMMNICATIONS, TAE, BANKING, INSURANCE AND
 
REAL ESTATE SERVICES, DWELLINGS AND PUBLIC ADMINISTRATION AND DEFENCE. 

1c60 

Value Added 

1851 19652 

At Conant 1962 
Million Baht 

193 1564 1965 

Prices 

1966 1967 1968 1969 

Historical 
Growth 
Rate 
1960-19&, 

Analyst's 
Estinate

of 
Current Trend 

Electricity 
Water 
Electricity & Water 

ii 
2 
13 

15 
2 

17 

18 
4 

22 

23 
4 

24 

2L 
5 

"1 

34 
7 

41 

52 
13 
62 

77 
14 
91 

144 
17 

161 

135 
25 
210 

37.5 
13.L 
36.2 

About 6Ml 
About 32. 
About 50% 

Transport (Private) 
Transoort (CP-blic) 
C)rm-7nication 
Transport L: 0:tas. 

24' 
57 
11 

316 

333 
65 
12 

38. 

347 
88 
13 

443 

354 
24 
12 

450 

33--3 
22 
1, 

4_77 

459 
73 
22 
554 

514 
72 
30 

616 

579 
85 
38 

702 

646 
94 
39 

779 

703 
95 
41 

339 

11.9 
4.0 

10.7 
11.0 

Screc as historic 
Increased to 1J% 
About 97 
Same as historic 

Trade of Import Intermediate Good 49 47 37 37 27 27 27 35 39 44 - 2.2 Recovered to 15% 

Y 
Ln 

Trait o[hport Capital Goode 
Trade oa I:-=rt Consuner Goods 
Tra2e of Dorstic Ariculture 
Tralc of Minin and I4.nufactures 
Whkle Sale r Retail Trade 

97 
304 
464 
213 

1237 

113 
433 
445 
241 
1291 

14C 
434 
373 
273 

1320 

174 
470 
475 
292 
1457 

220 
526 
484 
279 
15-5 

230 
543 
555 
292 
1653 

33 
591 
335 
335 

1976 

423 
55 
644 
427 

22CI 

454 
703 
52.6 
447 
222' 

543 
753 
625 
475 

2441 

21.5 
7.3 
5.2 
9.2 
8.7 

Reduced to 14% 
Same as historic 
Reduced to Zero 
Reduced to 6 
Reduced to 6 

Bankin5 
Insurance & Real Estate 
Banking, Ins. ?.E. 

22 
9 

31 

27 
9 

36 

33 
10 
43 

37 
li 
42 

42 
il 
53 

52 
13 
65 

C4 
19 
33 

30 
26 

IC6 

94 
28 
122 

104 
34 

13P 

19.2 
17.0 
13.7 

Reduced to 17% 
Szme as historic 
Reduced to 177. 

Education 
Medical Hecalth 
Aecreation & Entectainment 

331 
70 
40 

328 
75 
47 

355 
84 
57 

3-37 
C? 
65 

419 
96 
72 

446 
105 

0 

460 
119 
93 

5 
134 
M!i 

5 -; 
14: 
133 

532 
156 
157 

8.i 
i.i 
15.7 

Increased to 137. 
Increased to 11% 
Increased to 197 

jomstco
Hotels & Restaur:.nts 
Laundries, Barber Shops etc. 
Rblicious, etc. 
All Services 

J62 
133 
56 

i1 
776 

63 
147 
58 
134 
851 

66 
159 
60 
162 
942 

68 
180 
64 

190 
1042 

71 
231 
67 

217 
1143 

73 
223 
71 

254 
1251 

76 
249 
75 

2C2 
1363 

7; 
289 
02 

314 
1515 

61 
3Ci 
96 

335 
1709 

33 
40' 
103 
351 
1909 

3.4 
13.: 
S.8 

14.0 
13.3 

Sam as historic 
increased to 19 
Increased to 12% 
Reduced to 3% 
Snme as historic 

Ownership of Dwellings 250 254 257 264 272 279 287 295 304 312 2.6 Same as historic 

Public Admin. & Defence 444 468 488 532 547 591 591 647 743 810 6.5 Increased to 12% 
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ELECTRICITY AND WATER, 
REAL ESTATE, SERVICES, 

TABLE (Cont.) 

TRANSPORT AND COMMNICATIONS, TRADE, BANKING, 
UIELLINGS, PUBLIC AXINISTRATION AND DEFENCE. 

INSURANCE AND 

1970 1971 

PLAIN PERIOD 

1972 1373 1974 1975 1976 

Growth
Rate 
1971-1976 

20: 
31 

237 

F24 
42 

266 

25Z I 
54 

312 

274 
71 

345 

291 ]303 
93 121 

3Z4 429 

325 
157 
4C2 

7.E% 
33.07 
12.67. 

Electricity 
Water 
Elec. & Water 

72" 36U 
1C.5 110 
45 5-0 

930w 1325 

961 
116 
55 

1132 

1267 
11C 
21 

123S 

1135 
1.5 
67 

1357 

1315 
110 
74 

1499 

1450 
11 
32 

1653 

II.07o 
i.27% 

1C.4% 
!0.U7 

Transport (Private) 
Transport (Public) 
Comunication 
Transport & Co-is. 

H 
H 

49 54 
575 621 

3 
!07 657 
525 530 

25!1 27C1 

62 
57 
14932 

711 
t41 

2391 

7 74 
73 225 
3 117 

72. 332 
j2' 723 

247' 3511 

2 
877 
132 

953 
320 

3834 

91 
256 

1147 

974 
255 

4123 

11.2% 
$./
3.2% 

5.2% 
10.5% 

6.47. 

Trade of Import Intermediate Goods 
Trade of Import Capital Goods 
Trade of Import Consumer goode 
Trade of Domestic Avriculture 
Trade cf lining and Manufactuzcz 
Wholc Sale & Retail Trade 

115 

1f5 

130 

4 
175 

142 

5 
19) 

164 

223 

133 

503 
251 

205 

7c 
234 

220 

2.?-. 
320 

12.07 

1% 
?2.8% 

Banking 

Insuranco , Real Estate 
Bank, Ins. R.E. 

703 
194 
1' 
,S 

439 
107 
33 

207 

743 
225 
132 
94 

473 
115 
407 

2219 

795 
227 
19 
99 

511 
122 
432 

233: 

251 
252 
212 
126 
552 
131 
459 
2563 

91n 
2 0 
229 
112 
597 
141 
48G 

2757 

974 
310 
249 
119 
646 
151 
516 

2967 

1342 
345 
269 
126 
701 
161 
553 

3194 

7.07 
1.0% 
0.1% 
6.1. 
8.1% 
7.0% 
6.2% 
7.57. 

Education 
Medical & Health 
Recreation & Entertainment 
Domestics 
Hotels & Restaurants 
Laundries, Barber Shops etc. 
Relisious, etc. 
All Services 

327 342 353 375 393 411 431 4.8% Ownership of Dwellings 

901 1002 1114 1239 1377 1531 1703 11.2% Public Admin. & Defence 



TABLZ (SUMMARy) 

Added At Constant 1962 Prices Historical Analyst's
Million Baht

1__C Growth Eotimate
13,0Ci9i 1962 1953 Rate1964 19'5 196n of
1967 196- 1969 1960-1969 Cu.rrent Trend
 

tA7ricultu'-e 
 577 5 '; 6417 7190 6327 
 70'2 -r3
: 911 2540 3474 3.77'!i: g '0 " 
1 or 2.1 1 1 3 C 0I 0 iQu.arz-ying (Construction) 17 0 017 21 20 52 
 62 134 193 219 246
Corstr_.cfzn 412 42.4 Abcut 1̂ %
422 474 572 742 
 S42 1131 1373 1455 1624
ltanuiactires 10.9 About 10%:24 ;35 1-47 121-2 12-3 13.71250 1523 1491
Elcctricity & Water 1! 17 22 24 31 

17D1 7.9 Same as historic4, 52
Tz.aTspoz-t Corms. 91 161 213 36.2 About 50731 3S- 443 
 4 - 47Y 554 512 732 77; 
 339 11.0
Trade Came as historic
127 12 1 1320 1457 1535 165 . 1'7 2201 2229 2441Ba.Xi, Ins. R.E. 8.7 Reduced to 67.31 3 43 4PServices 53 55 -3 13.776 251 122 130
942 1042 18.7
1143 1251 1360 1515 Reduced to 177.Dwcllings 250 254 257 
1739 IV0". 10.3 S- as historic2G4 2721 279 2Z7 295 304 312 2.6
Admin. & Defence 444 46G '-e as historic483 532 547 591 
591 547 743 810 
 6.5 Increased to 12%
 

G.R.P.rhat 10 10565 11480 12823 I2947 113797 5255 15562 16752 18794 7.0 Racuced to 5.7 
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TABLE (SUMMARY) 

Groeth
 
PLAN PERIOD Rate
 

1970 1;71 1972 1973 1974 1975 1976 1971-1976
 

6505 391C 9251 9621 1iO1 10416 4.1Y Agriculture8221 
f 1 3 10 20 30 40 3C/ Mining

251 243 24' 25 203 33 325 6.07. Quarrying (Construction) 

1782 IS05 2043 6.C7 Construction
 

1913 1976 2144 239% 2670 2933 3276 11.07 Manufactures
 

304 429 432 12.7% Electricity and Water
 

1576 152S 15!£ 1663 


237 265 312 345 

933 1323 1122 1233 1357 1499 1553 1C.07 Transport & Co=s.
 

4123 Trade
2551 2761 231 3240 3511 3804 8.4% 

155 175 196 223 251 284 320 12.8% Banking, Ins. & R.E. 

2563 2757 2967 3194 7.5% Services2078 221; 23S3 

4.3% Dwellings
327 342 35:, 375 3D3 411 431 


9.1 1i02 1114 1239 1377 1531 1703 11.2% Admin. & Defence
 

1451 5 2 22S2 440626107 811 6.97 Northeast G.R.P.
 

'VSAoNBLF Gov", 



III. STUDY METHODOLOGY AND TARGET FORECASTING TECHNIQUES
 

PRODUCTION TARGET FORECASTING
 

The method adopted for determining the growth rate of
the Northeast region during the course of the Third Plan is
essentially "micro". 
That is, forecast production and growth
rate are determined individually for a large number of items
and these are related to give an overall Gross Regional Product. The forecasts are extensions of GRP for the Northeast
for the years 1960 to 1969, and are presented in constant

1962 prices. It was decided to use constant price rather

than current price because of the direct relation which
exists between production and value added at constant price.
The Northeast economy is still mainly on a subsistence level
which means much of the agricultural production is not monetized, and the important factor in the analysis is 
a knc:,:
ledge of the level of production achieved.
 

The Third Plan production target forecasts in terms of
value added are given in the detailed table which starts
 
this section.
 

The table is broadly self-explanatory. The productive
activities 
 (line items in the table), are some of those

used in calculating the gross regional product, but not all.
Those included have 
one or more of the following character
istics:
 

1. Are 	of significant value;

2. are 	individual and can be planned individually;

3. compete for resources with other activities;

4. 	are individually dependent on another individual
 

activity;

5. are 	individually important because of equity


considerations or other social and policital
 
reasons; and
6. cannot be excluded because they are aggregates of

individual activities.
 

The starting point for the analysis is the National
Income of Thailand 1960-1969, and its regional breakdown,

Gross Domestic Product, Northeast Thailand, 1960-1969.1/
 

1/ Regional Account and Data Analysis Unit, National Account
Uivision, National Economic Development Board.
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The basic explanation of the calculation of the GNP and GRP

tables, and the accounts as a whole, is given in the publication by the National Accounts Division, NEDB, entitled,

"Explanation-Revised National Income Accounts, dated April

1970 (Thai language publication). The explanation of the

methods used in allocating regional value added as a propor
tion of the national figure has been largely written but
 
not yet published. The National Accounts Division has to

contend with great difficulties in reconciling conflicting

data; this applies particularly to consumption in the North
east region where much of the agricultural production is

consumed on the farm. Reliance is placed on 
the Household
 
Expenditure Survey, taken by the National Statistics Office,

for all such items, but the 1962 survey is the most recent

that has been published. The latest survey which was taken
 
more than a year ago is still waiting computer processing.

It is parodoxical that it is the computer which is causing

the delay. Because N.S.O. has a computer, the Household

Expenditure Survey was made very comprehensive and difficult
 
to process manually. Unfortunately, the processing of the

1970 Census has absorbed virtually all of the time of the
computer programmers and so the Household Expenditure Survey

has had to wait. Increasing the number of programmers is
 
not believed to be the whole answer to the problem. Examin
ation of the survey questionnaires suggests that they follow
 
too rididly the pattern of similar surveys in more developed

countries 
(the census also may err in this manner) by asking

questions not relevant to the populace, such as 
how much money

was spent on shoe cleaning material. Again, this over
sophistication is not the whole problem, and it has been proposed to N.S.O. that they should request assistance in finding

the causes 
of the problem and suggest ways to overcome them.
 

In the initial stages of the analysis of Northeast pro
duction (when the first draft of the Gross Regional Product
 
tables was produced by NEDB in the Spring of 1970), the

analysis was to determine what relationships were signifi
cant in the past and necessary for the projections to fore
cast production targets.
 

A matrix figLre X-X, which is called the Correlation

Matrix, was produced to indicate those lines in the table
 
which were interreLated. On the horizontal axis, the matrix
 
included also other relevant correlating factors such as population demand, the whole Kingdom production, Thai institu
tions, product quality and so on. In the first instance,

this matrix was qualitative, but as the analysis proceeded,

distinct types of numerical relationships emerged, and their
 
existence is indicated in the matrix.
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The lines of the Gross Regional Product table can be

grouped into three groups depending on the method used for
 
projection. The groups are:
 

1. 	Primary: The production forecast is made irrde
pendently and is not numerically dependent on
 
another line or lines. However, qualitative con
sideration of the values of other lines may have
 
been given as indicated in the correlation matrix.
 
The group comprises all the individual agricul
tural products, some of the manufacturers, those
 
lines which are directly controlled by budget

allocation and also two individual lines, "Elec
tricity & Water" and "Mining" see Table A.l.
 

2. 	Dependent: These are items for which numerical
 
dependence on another line was determined by analy
sis of previous production or by assumption.

See Table A.2, which has been extracted from the
 
Correlation Matrix. In practice, there are a few
 
lines which are partly primary and partly depen
dent.
 

3. Aggregated: Thirteen of the lines are aggregates

of other lines and their components are indicated
 
on the Correlation Matrix.
 

FORECASTING PROCEDURE
 

The Regional Production Forecasts which start this
 
Appendix were developed over a period of about a year;

(through several revisions necessitated by new data and
 
modifications in the relationships used to make the fore
cast). It is now relatively simple to update the forecasts
 
in line with new data as it becomes available, or the rela
tionships used appear to need modification. The procedure

is purely mechanical and, in detail, is particular to the
 
item concerned. 
As an aid to working the regional production

model, which being micro needs 
a great deal of data readily

available, a worksheet was drawn up which showed numerically

and graphically the value added for each production item in
 
the Northeast and the Whole Kingdom, the relation between
 
them and their growth rates, historic and current. Also on
 
the worksheet were the qualitative and quantitative relation
ships which were determined to exist with other line items.
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TABLE A.1
 

LIST OF PRIMARY, DEPENDENT AND AGGREGATED PRODUCTION ITEMS
 

PRIMARY 


Paady 

Coconut 

Sugarcane 

Maize & Sorghum 

Groundnuts 

Beans (Mung, 

Castor, Soy) 

Cassava 

Tobacco 

Cotton 

Kenaf 

Kopok 

Sesame 

Garlic (etc.) 

Vegetables 

Fruit g Others 

Cattle & Buffalo 

Swine 

Hens g Ducks 

Eggs 

Timber 

Charcoal & Fire Wood 

Fishing 

Education 

Medical & Health 

Public Administration 


and Defense 

Construction (Public) 

Slaughter Houses 

Distilleries 

Soft Drinks 

Tobacco 

Cotton Processing 

Gunny Bags 

Silk 

Electricity & Water 


DEPENDENT 


Others (ncl. Dairy)

Livestock 


Other Forest Products 

Rice Mills 

Sugar Mills 

Other Food 

Quarrying 


(construction) 

Construction 


(private) 

Wearing Apparel 

Mats 

Other Textiles 

Furniture Wood 

Manufacturers 


Other (Machine Shops,

etc.) 


Transport (Private) 

Transport (Public)
 
Communication
 
Trade of Import Inter
mediate Goods
 

Trade of Import Capital
 
Goods
 

Trade of Import Con
sumer Goods
 

Trade of Domestic Agri
culture
 

Trade of Mining and
 
Manufactures
 

Banking
 
Insurance & Real
 
Estate
 

Recreation and Enter
tainment
 

Domestics
 
Mining (Non-construc- Hotels and Restau

tion) rants
 
Laundries, Barber
 

Shops, ctc.
 
Religious, etc.
 
Ownership of
 
Dwellings
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AGGREGATED
 

All Crops (excl.
 
Paddy, Kenaf)
 

All Crops
 
Livestock
 
Forestry
 
All Agriculture
 
All Construction
 
All Food Manufac

tures
 
All Textiles
 
All Manufacturers
 
Wholesale and
 

Retail Trade
 
All Services
 
Non-Agricultural
 

Sectors
 
Northeast Region
 

Product
 



________________ 

-- ---

TABLE A; 2
 

0
0 
*,,4 

DEPENDENCE 
 U 

MATRIX 	 0 0 0 

14 1 
4 OE-4 Oh4 

.j 03 r k4 
f4. PL r4. cc CU to 0 0 aJ 
41 4 44.4 4. 41- - W 4 Wn UO 

0Ui 4 64 p 7 4848 07
ua .ry0ng 
03 	

90
P441 0 :3 4 1 3 W ' 

U54 	 41 U) U 419 0to 4.J 00 w~ 01. 
r0ut U CO w-4 00ae 10.

Rc 0 i 1.w - N 41 w4Z0O03 4J - 4 - W "4 U t1O *.-4 0 
"u r.Othe 

ilH 
Wood a4 n0CO 41H 4 " ' t . P C,4 *40U 0ai Aa a40ufa0urE a *4A 04V. 1v-4 

qj o s-1I -A* -4 '-4 r4-A ~ 0 ,-4 0 0 to un 0 tocc3 4 :2 $1 4 s-4 r-4 54 .0 .- 0 ;.4 w3 *4 l 

_1_ .l4331391140 4215C 64 677 86189 90'.- --

Other (Inc. Dairy) Livestock 26
 
Other Forestry Products 36
 
Quarring 
 3 -9
 

Construction (Private) 40
 
Rice Mills ;4 -- -

Sugar Millspt eeN 145 -
Other Food M oanufactures 46 I 

Wearin Apparel Manufactures 51 - - -


Other Textiles 
 L'--
Wood IHanu,.actures 	 15 7 --- -

I 
- - - - - --

Furniture Manufactures 58
 
Machine Shops, etc. 63
 

Transport (Pubicat) 	 (
-Transport (Prbiat) 	 -

-Coimmnications 	 -.70--

-Trade oif Import Intermediate Goods j71 -

Trade of Import Capital Goods 7---
Trade o- Import Consumer Goods 73 
Trade of Domestic Agriculture 174-----
Trade of Mining and Manufactures i75 

(I-nking 	 77 
-Insurapce and Real Estate 179 
-Recreat~ion & Entertainment ;11 t I I 
-Domestics 132 1 
Hotels & Rest urants 	 P3 
Laundries Barber Shops, etc. "4. 1 -:-

Religious, Etc. T--r

ownership of Dwellings 
 607 
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The worksheets were included in a special file used
 
by the analyst throughout the planning period. The descrip
tions of the method used for forecasting future value-added
 
for all the individual production lines given later in this
 
appendix are the worksheets formalized for presentation here.
 
Reference can be made to them when considering the two fol
lowing examples of a revision of the GRP tables.
 

1. 	The simplest case is that of the production of a
 
specific crop. Because of changed market conditions,
 
the demand may fall and lead to less production re
quiring a revision of the targets forecast for the
 
coming years. Changing the appropriate line in the
 
production table will alter the aggregates for crops,
 
agriculture and GRP. The next step is to examine the
 
"x" axis of the Dependence Matrix to see what items
 
are 	dependent on those which have been changed. For
 
the crop, unless it was paddy or sugarcane, no other
 
items are considered to be dependent. 1/ None are
 
dependent on the aggregate of crops. Trade of Domes
tic Agriculture is directly related to agricultural
 
production and so will require adjustment.
 

There are eight items related to GRP, but none with
 
an elasticity of greater than one, which means that
 
for most, except the very largest, the change resul
ting is negligible.
 

In theory, it could be necessary to reiterate the
 
calculation of the dependent items as the GRP or
 
other items are changed, but in practice, this will
 
occur when major changes, such as budget changes,
 
are made.
 

This procedure is not lengthy, and to determine the
 
time,a hypothetical case of an increase in the demand
 
for cassava was calculated. Using a normal electronic
 
desk calculator, it took minutes. The calculation
 
included one reiteration though it was known that
 
this was not really necessary.
 

Besides calculating these arithmetic changes, it is
 
necessary to refer to the Correlation Matrix (as apart
 

1/ This is not strictly correct. For example, if the produc
tion of cassava changes, it may affect the processing plant at
 
Pimai which is lumped with other processing. The difference is,
 
however, insignificant.
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from the Dependence Matrix) which considers quali
tative relationships, and must be examined to deter
mine whether there may be some effect not directly
 
quantifiable which should be taken into account.
 
In the cassava example considered above, the Corre
lation Matrix suggests two relationships; first,
 
with all crops, except paddy and kenaf; secondly,
 
with Demand which has already been taken into account
 
The only decision required is whether the farmer is
 
assumed to grow some other crop instead of 
cassava.
 

2. 	A much more complicated recalculation is involved,
 
for example, if a reallocation of budget for Education
 
occurs. Examination of the worksheet for Education,
 
which appears in this Appendix, shows the need to deter
mine the composition of the revised budget in terms of
 
salaries, facilities and stores. The latter is 
a
 
comparatively minor category. Teachers' salaries,
 
deflated to 1962 level and corrected for an assumed
 
additional percentage (eight percent) of private
 
school teachers, give the new value added forecast
 
for 	education.
 

The budget for facilities is considered under the
 
Public Construction Item. The value added under Public
 
Construction is directly dependent on the percentage

of the budget which is used for wages and salaries.
 
For school buildings, a percentage of 44 is assumed.
 
The Public Construction value added is adjusted to
 
take into account changes in school building or main
tenance. Several of the aggregate items will be
 
affected by the new values for Education and Public
 
Construction. They are All Construction, All Services,

Non-agricultural Sectors and GRP. The Dependence
 
Matrix shows that Quarrying, Wood Manufactures, Trade
 
of Import, Capital Goods, Machine Shops, Communications,
 
Banking and Insurance are dependent on these aggregates

and need reevaluation (plus those dependent on GRP
 
which were considered above). Changing the forecast
 
value-added for Quarrying also will require a change
 
in Trade of Mining and Manufactures.
 

In sum, depending on the magnitude of the budget change,

it may be necessary to reiterate those items depending on the
 
aggregates Wholesale and Retail Trade, All Services, Non
agricultural Sectors and GRP. 
 The 	number of iterations re
quired is unlikely to be more than two. The overall accuracy
 
of forecasting would not warrant an attempt to get closer
 
approximations.
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PASIS FOR TARGETS & VALUE ADDED CALCULATIONS FOR AGRICULTURAL CROPS
 

The most important of the line items independently forecasted
 
are the agricultural crops. The method employed was to forecast
 
the production and to multiply this by an average value-added per
 
ton (in constant 1962 prices). This was assessed from previous

performance and adjusted for any likely changes in intermediate
 
cost or composition of the total production (e.g. different
 
varieties, improved quality). The production forecasts were made
 
taking into account regional consumption, national consumption

and export demand. However, some targets developed in this man
ner were subject to limitation of production potential through

low productivity and lack of resources. These aspects are dis
cussed in more detail in the Agricultural Appendix.
 

The table below, which is ranked in order of value-added,
 
summarizes production, value added per ton and value added. It
 
is followed by some notes about individual crops. The basis of
 
these are the worksheets used during analysis.
 

Northeast Thailand Agricultural Crop Production
 

Production in Value Added Value Added
 
Ton Per Ton at Million Baht
 

(1,000,000) Constant
 
1962 Price'
 

1971 1976 Baht 1971 1976
 

1. Paddy (1) .318 4.956 26 3567 4094
 

2. Fruit (1) .463 0.553 1CC4 	 741 Ud4 

3. Kenaf (13) .. 32.' 0.386 i Il 	 2 740 

4. Vegetables (17) 0.332 0.494 5.C 	 166 247 

5. Garlic (tcj(.6 0.042 0.049 5009 210 247
 

6. 	Maize & 3o:
ghum (5) 0.188 0.3507 132 245
 

7. Tobacco (11) ).020 ).026 7. 	 li 193
 

3. Cotton (12) .033 0.054 28i0 	 95 156
 

9. Groundnuts (5) ).036 0.040 21.83 	 79 0
 

10. Kapok (14) ).104 0.121 570 	 59 69
 

11. Cassava (10) ).235 0.274 23C 	 54 63
 

12. Sugarcane (4) ).750 0.369 80 	 50 69 

13. Beans(7,2,9) 3.021 0.030 2030 	 41 
 60
 

14. Coconut (3) ).076 0.075 590 	 45, 45
 

15. Sesame (15) ).003 0.005 3000 	 10 14
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PADDY
 

The Northeast Rice Balance Sheet developed by the National
 
Accounts Division NEDB is given in Table A-3 and is the basis
 
for the assessment of value added per ton at constant 1962 prices.

The first line of the balance sheet needs some particular explana
tion as it is derived from the series reported annually by the
 
Rice Department, Ministry of Agriculture, but modified by the
 
National Statistical Office Crop Cutting Survey which is taken
 
annually but which only commenced in 1966. The production before
 
1966 has been adjusted to take account of the knowledge acquired
 
in 1966 and later years. The series given is probably the best
 
that can be estimated at the present time, but some of the varia
tions evident in derivatives from the series may be the result
 
of its mixed composition.
 

It seemed reasonable to assume that the value-added (at
 
constant 1962 prices) per ton would only be a function of inter
mediate costs and the composition of the crop, (i.e., different
 
varieties or different quality). In assessing the relationship
 
with four factors used in the rice balance sheet, that is time,
 
current rice price estimated intermediate costs and area planted
 
were investigated. The figures are plotted in Figure A-2, from
 
which it can be seen that for six of the ten years, there is a
 
recognizable trend, towards a lower value-added per ton. Such a
 
trend can be rationalized by associating it with the expansion
 
of rice cultivation into land which is less suitable. The pro
posed Third Plan program stabilizes the area of land used for
 
rice growing, at about 20 million rai, and, in consequence, the
 
current value added per ton (at 1962 prices), 826 baht,should
 
be a minimum, and this figure is used in calculating the projected

value added. Implicit in this is an assumption that the current
 
production ratio between glutinous and non-glutinous varieties
 
will continue and that quality will not be changed significantly.
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TABLE A. 3 NORTHEAST THAILAND 

RICE BALANCE SHEET 

1959 1960 1961 1962 1953 1964 1965 i 1966 1967 1968 I 1969 

1. Paddy Production 
(Ton) 

:,456,548 2,748,710 2,819,167 3,740,450 3,981,743 3,267,720 2,697,343 4,394,645 2,636,190 4,121,6001 4,636.81! 

-.Damage & animal 

feed 37. of ((T)Ci 
.Seedrequirement

(Ton) t 

73,696 

119,24 

83,541 

125,341 

84,575 

!44,103 

112,213 

139,017 

113,432 

126,135 

93,091 

125,441 

3Z,9I, 

160,lad 

131,339 

115,019 

79,085 

145,3r-0 

123,648 1 

164,730 

139,l00 

13,,,780 

4. Paddy reserved for 
farmers'I c~nstrmD

taon (Tn) 8,14,30Z 1,852,710 1,C91,418 1,930,200 , 2,010,184 2,051,419 2,093,501 2,136,447 2,180,272 2,224 900 

15. Paddy channeled 

I through markets(l) 
.-(2)-(3)-(4)(Ton) 

6. Paddy pricp on the 

farm (I ToiL) 

44L,520 

61.34 

723,118 

670.23 

f,1 

211.)6 

1,599,020 

782.52 

1,7.6,374 

66..3. 

1,034,004 

595.12 

4-04, 
35  

824.9 3 

2054.286 

1,011.0) 

274,308 

1 
1,031.!6 j 

1,652,950 !2,1,11970 

I 

1,085.24 927, 90 

7. Farmers' income sale ;1 

of paddy(5) x (6)(9) 277337357 484655377 

9. Value of padyj con-
sumed by farmers. 
(4) x (6) -17216L379 1241741323 

5693i',121 

1535755759 

1251265130 

1510420104 

1177959423 

131360;22? 

615356461 

1196300702 

3337-333)t 

1692215533 

2J768&3146 

2166529511 

3 

2 79 384 74 5  

2203018689 2366118385 

i1955774566

T 
2064262220 

;9. 
* 
* 

Cost of rice milled 
(th2 mediam mill and 
large mill) (Baht) 4,425,670 24.542,340 24,645,620 24,719,820 24,7C ,520 24,833,670 24,3,75,25) 24,907,920 24,931,020 24,946,170 24,952,700 

!10. Value ot rice cr
sumed by the farme' 524635272 1728388950 2345472378 2021707472 1I5111-34 2250420480 2772055352 3055666654 294Z840500 3007817310 1367,97:1 C0 

1. Surplus of((10)
; (8)-(9)) 376071223 462104787 425069699 486567548 643121594 1029286108 1354964579 864229223 720890791 616752755 97875S780 

12. Imputed Income of 
farmer (Baht) - 378071223 462104787 485069699 436567548 643121594 1029286108 1054964579 864229223 720890791 616752) 50 

SA ICOP 

BEST AVA1L.A I- Q;OP'
 



BEST AVAjLALE COPy 

196C 1961 1962 1963 1 1964 
 1965 1966 (1967 1968 )1969
 
1. 	Paddy channeled
 

throu.,h markets(Ton) 723,110 
 698,271 1,599,0201 1,756,374 1,034,304 404,538 
 2,054, 274,808 162,5 2107
2. 	Ex-farm Price( /Ton) 673.23 
 811.96 782.52 
 666.88 595.12 
 824.90 1,011.3c 1,031.16 1,085.2 
 937.3 in2

3. 	Farmer's income from 


11
sales of paddy (Baht) 44,555,377 
 566,968,121 1251265,130 !1177 59,493 615,356,451 333,703,396 2076083,i45 283,371,017 1793,47,458 1955,945,9371

4. 	 Value of caddycon- 1241,741,323 1535,55,759 1510/+20,104 1313308,220 1196 300,702 1692215,533 2166,52,,1112203,018,68 2366118,385 2064,526,5)51 fm Isumed by farmers (Baht)r 

6. 	 ) (5 a aTot5.. ue)Imputed Income of + Z14| 2 4 4 2 

7 farmers (Baht)
, i :.1oo 373,071,223 462.104,787 485,069,699 426,567,543 643,121,594 102955 05 0,:=ted area 	 3 3 5 , 1 8M 2977,233 * 6 , 9 9 720,890,791 6167 - I4384 5.63414637,225,2474 2 4  T4)+(5) (Baht) area6,	 ' 

3.Tctc' 	 25 342E,567 324 754,933 297 ,,35,261 55 -05,0372454,77 ,75 13fer:tilizer 	 I 1 

. Elue oB net - 9 6 7
i ) r1 4,5 5 7,360 	 3 I1 5 , 4 0 0, 2 0 9 17 ,0 20, 3 4 ± " 9j,, 6 8 7 	 4 0 5 4E 17 g 3 7 51 J ,0 15 ,4 7 0 ,3 1 -- 15 , 3 3 1, 585 .1 4 , 0 5, 4 5 6 2 ,83 	 ,7(_33,, 5 L 	 17 3873 ,7 35 2 3, 18 7 ,47 4 :2 I:.5,933,517 92,45 ;3.&S
vlu(Baht) 	 6 7 2 ,3e 4,537,341 
66,567,27 3 , i 

Vilueo 0. insecti-
cide & pesticide(S) 304,24 522,032 972,445 I,.± 318,4~, 

12,22 -2,35. 12,936,732 14,961,932 21,324,103 30,7 	 95,4 0,636 .. 

541,454 1,062,13M 1,D0e,782 44303 	 I4,034,113 4556313
 
0. Intermediate Cost-


i
()-:-() (Baht) 12,5256,0: 13,558,764 15,934,408 22,525,562 31,843-19 	
I I 

43,.17,299 97,274,0711 69,848,622 88,571.754 100,037,0091
 
-	 .

Paddy Value Added ]

current)(Balit) 
 991,816 2551269.903 3230i20,525 55,309,69912422,935,3Z2 30 87,738 201203,162l228 770,307 470 4,330 453,1o8,236


+2 1 . 95 26 . 63 -8 . 5 2 - 3 ?.? -2 4 08 . 3 3 1. +73 - 36 . 93 - 4 6 . 0 7 - 5 . 33! 
.E
Paddy Price Index 
 85.65 103.76 13O00G 05.22 
 16.)5 105.42 129.2':I 131.77 
 132.69 110.51;!
 

U3EValue Added at Con-
 !442b30,638 2450418,333 
tant 1962 price 	

3230 20,525 34,211,334 318V77,1034 235119,140 4025_921,-44 ,490f70,286 3455,393,236 3320 527,751+0 .67 : .39-31 --7.34 -3 .14 
 -10 .49 '41 .15 -38 .16 +3L. 7 0.791
 
Value Added(current)t i879864,00C 873V76,000 958 6v99,030 2:72,576,000 7985,637,030 0101bb O00615253 P00 -115q202,0000 1 2D6,991,0001ZB7,163003 

--26 . 9 0. ' + 9 . 7 3 - 7 . 38 - 1 0 .0 6 + 3 6 . 35 2 . 3 5+-4 - 1 9 i.5 - 4 . 6 9 -3 . 4 3

i NENWK current 30.40 29.20 
 33.70 33.28 
 30.34 27.61 32.19 24.94 3,3.31 35.07
 

NE/WK 1962 price 30-26 29.16 33.70 33.52
0	 33.21 29.99 34.77 25.95 
 32.42 33.24
 

http:1,031.16
http:1,011.3c


Seed Weight andComputing Exfarm Price
 

(NORTHEAST PADDY)
 

1959 1960 1951 
 1962 1963 1 96 j165 1966 1967 
 ......
1966 ...115917 
Total rice ianted j 
rea (Rai) 5,421,432 14,557,360 15,408,209 17,820,346 16,969.607115,470,616 1533 15 19,629.913 14,09.,45 1.61,.474 20 1 , 47 

Area of transplant
ad rice (rice) :15,167,002 14,174,237 15,14 ,742117,557,768
:eed for transpia-5 6,52,263 15 174,39Z 4,I3.;45 19,237,314 13,iL3,I417 516,309 19,73,724 19,7 3 7
 

% 
14-, ,


ted r:ce(Tonr(8 k 
ofr broaa cnp /rai) 
 12J,336,016 339 121 9,936 14022,144 1324 14' 121,395,1514 L1964,3Cteed r (RU~c -3 9 512 iI j3 140,130,472 158269ccc rice CR/i) . 254,430 383,123 25,,467 292,57c 437,41 

792 15 59 7921 
296,213 993
340,i4., 392,599; 
 23!,M1 357,476 50
403,7501 4.G3,;5,
3eed for brotdz. -I
 

ted rica (16 ku/ 
 I 
r i) (Ton) 4
4,7,0 6,129.96 4.151 472 
 ,6r,24L 651' 
 4,739,4v 5,5,,:lO 6.2o15-1- 4.512' 550 5 719 616 6 46)oc0 ,46 . " 
Total -eight of
zaed 1125436,96 11523 .64i II.14 6,84 254 oq 12 5 4 1 40 6 9 3 3 9 2  '139 w131 2 6 3 4 6 7 2  ! 61S .),0961"i1 1 , 3 45f50 0 6 ,72 )792116 4291-9 

Source: Total aee - Rice Department. 
Traa-,1nted areas of NE, 1959-1965 
- Rice Department.
9
irnn. 19CG-69 the transplanted2 ar:ea. were L% of the total areas according tz. the "Ice Department's aY..zngc.19/0 tigures are 
based on 1959, as 1970 figurea were not :eaa:_td yet. 

Northeast Paddy' Ex-farm Price
 
1959 1960 1961 1962 
 1953 1964 
 195 1966 
 1967 196t; 1969
 

WK Ex-farm Prife

(Bahtf/Tcn) 634.08 720.63 8/3.07NE Ex-farm Price* 

041.42 717.07 $39.91 866.69 1,1.05.00 1,140.0 1, %.01 964.93
 

(Baht/Ton) 
 618.34 670.23 011.96 
 782.52 666.3L 595.12 
 624.90 1,311.00 1,031.15 1,0,5.24 
 927.b6
 

* Based on 1966-195 rice prices in the Agricultural and Economic News and average weighted by glutineous and non-glutineous (.1 / 4).
Ihe other year= were adjusted by using 93%, which was the ratio of NE/WK.

The 1969 avera.e prices of glutineous and nonglutineous rice were reported by NE farmers' groups.
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The Calculation of the Fertilizer, and "eed Killer Costs
 

(Northeast Paddy)
 

1960 1961 1962 1963 I964 1965 1955 1967 196a 196) Resources
 

1. 	Fertilizer tost per Ii- -6 

ton of paddj (Baht) - 4.00 - 21. 3-  are fro:i
 
--- thecost .
surv


2. 	Paddy yield 2er oi the NW. 
rai (kg) - 209.9 - - 225.7 - I The e- 1966 iMOA 

i : The 1966 tigt:-s 

3. 	Fertilizer cost per are fron NiDb 

rai(l) x(2) (Saht) - 21.u395 - - .72M7 - - - 2/The 1966 fi,

4. 	The average Coat L/ I e e 

the compound inter- IriNEDB. 

est method 4.7297 D 
0.8396 IFor calculetio:

=5.6333 or 54.0227 I refer to wor!. 

per year C.8396 0.0396 3.C396 1.2896 1.989"- 3.0596 4.725? 4.7297 4.7297 4.7247 1sheet No. 4 

5. 	Rice Planted areas I I
 

(Rai) 14,557.360I15,40',29 17,;20,34S 16,969,637 15,470,S16115,331,565 i9,629,)13 14,395,4;.4 17,373,735 20,187,474!
 

S. 	 Total cost of rcr
tilizer (4) x (5) 12.222,359 12,931,732 14,961,963 21,884,133 30,7.-z,33d!46,90j,517i92. 43 ,530166,667.278 1a4,53 ,641 195,480,596
 

The cost of insac- I 
ticide and weea I 3/Ibid 1 

4 
 -/ l0/k
killer per toa of 'r I 

paddy (Baht) -O4UO O - -- 4/Ibid 2/
 
Cost of insecticide
 
and weed (k!2er ]
pe. 

rai(Baht) (7)x(2) :.0209 - - - 0.2257 

9. 	Average additional 
rate by the compoua0 0 0 
inteiest retIod = 0.0209 0.02:3 0.0209 0.0379 Ci.33Z7 0.1245 0.2257 0.2257 0.2257 0.2257 For calculation 

0.2257 =10.7990 or IIrefer to work 
0.0209 81.23947.pcz year bsheetNO. 4 

10. 	Cost of insecticide
 

and wftet killer 
(9) x (5) 304,249 622,332 972,445 641,454 1,052,331 1,908732 4,430,471i 3 I 1 344 4,034,113 4.556,313
 

11. 	Total cost of fer- •
 

I-I tilizer, insectici 
H and weed killer (6) 

+ (10) (Bat) 12,523,6031_ 	 S43,17,2 ,371,754 100,037,039
15,934,403 22,525,562131,'-)43,169 V7,274,071 69,340,622 & ,




Computation of the Fertilizer, Insecticide and Weed Killer Costs
 
(NORTHEAST PADDY)
 

19501 1961 1962 1963 
 1964 1965 1966 
 1957 1968 1965
Yield per r=-;(V&); .
 

i 3,740,450 = ield 4,394.645 = Yield 

17,520,346 - 'Pantedlarea 19,477,0 = Planted area; - 209.19 t =225.7
 
Find the aver4ge additional rae by tLe compound2

nterest method. 4.7257 = 5.53327
 

15.5333 referring to the compound interest 
ctable, we find that the fitura is between 

150% to 55%. 
i5.C6250 - 5.77201 I
 

=
The method of tinding 5.,'333 ? ?er ycar 
5.63327 5.06250 *.X5- , I I
 
;1.77221- 5.06250 - .70^,5
 
Compare 

I
 

i0.70951 differs 5. (535 -5C7 - 57) .
 
;7-.'77
differs = x .. 7 " 4.022 

C.7Z)51
 
5,3--- 4.022 54.0227. I 
 * 5 ;124.7297 5.63327 or = 54.C22? 
er year .339610.8396 0.396 1.296 1.9 96 3.0595 4.7274.7297 4.7297 
 7297
 

-- 396 
 [i +54.022 -5-22 5-4. 2-=2 75.,'-2 

Find the average additional rate by the I +40 - [
 
compound interest methoG.
 

1C.2257 = 10.7MS 

10.7993 refering to the ccmpound in-erest i
 
table, we find that the ft-.ure is between

,907 to 85%.I II
 

10.4976 - 11.7135 I I 
 I
 
The method of finding 1C.7M0 '? per year-
 ' I
10.7990 - 10.4976 = C.3014 


11.7135 - 10.4976 = 1.213?
 
Compare i I
 
1.2159 differs = 57. (CS7.- 607. - 57.)

C.3014 differs - 5 x 0.314 = 1.2394 , 

1.2159
 
!O8 + 1.2394 21.23947.
 
,. 0.2257 = 10.7990 or 1.23947. per year 0.0209 0.0209 0.0209 0.0379 0.0667 0.1245'0.2257 0.2257 0.2257 .2257


*i +81.2394 : -' 
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Computation of Number of Farmers in the NE 

(NORTHEAST PADDY) 

Region 

Tota4 North Northeast South East Central 

!7 of farmars in each reZion 
(From agricultui J1 cent.is 962 

iNumber of zarm.rs 3n-aged in 
rice product;.on 

INumber o.* farw.era as a percentage
1of re~ion-al pop~arion 

130.00 23. 42.4 

16,763,69C 

'3,956,73 1:7,107,80512,061,934 

12.3 

,0194 

5.7 16.0 

95,026119 
1 955 530 2,681,19C 

1959 151 1962 1S33. 1964 19C5 1966 1967 1968 1969 1970 

Lbu r i irnzr in the 
PE acczrdirgac per
Fzr.t.2gs 8 ive- by .h, 1962:g- i= itualq:.7,107,d05 

-

-rthQ 9S52 ag-i
Fultur-l c"rsu'.,the 
p'-ti.-.ti~i, uf the £,5 

h~ #A7 Qs~ctordaii% Itt 

rapert page- .) 

tUM, 

I 

1O7,.O5 
7,394,960 7,542,, L5 7,593,716 7,347,59C L,004,541 6,164,632 8,327,925 

Copy 
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FIGURE A.2 
DI3CUSSIONI C.F THE DETHRIIIIATION 

OF VALJUE ADDED PER T-I11 (AT CO'U3TANT 
1262 PRICES) FOR RICE PRODUCTION IN 

NORTHEAST THAIAID
 
1100 1i, .
 

100) ,iooo. 
V.A. (Constant 
1962) Price . 

Ton 

900 9;, -

I....,L ) 

800 	 . IL -._I ..,... .... . .. Lt
63 61 263 64 65 66 6' 6a 69 1," 15 16 17 1I 19 20 

Yea: Million Rcai
 
-- A.,a P.:ncwl 

1100 

1000 10; ; -


V.A. 	(Constant 
 0
 
1962 Prices) 


.I
 

Ton
 

900
 

10 2" 3,. 40C5. 60 70 Wu93 I0. 5u:. 60 7030 3tK 90J 10,'0 1100Mfitlirin Baht B-Iht 	 P,!r Ton. 
Inr;daLCo.1t.3 
 Rx-Fnrm Price 
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PAD IDI Value Added r Ton 1826 aht 

60 61 62 63 64 65 55 67 60 69 YEAR 

theast Producti-ot
VlWaleAddeddd 

8072 G433 9566 	 1345 9090 9500 1U578 9594 13659 f158 hole Kingdom Product
8 3 1 

2442 2459 3231 	 3463 3186 2352 4026 2490 3455 3029 ae 

ion Value Added
 

30.2 29.1 33.7 	 33.4 32.2 29.9 34.7 26.0 32.4 33.2 7. N.E.M.K. 

4200 

4000 - Nort~heast His toric Growth 

3800 - h 
Rate 

3600 

3400 - Current stori 

3200 -. 
Tr e nd . ... ... 

30002800 - b/ Expnontfal y .bx 

2800 -y , 2661(1.034V) 
2600 

2400 

60 61 62 63 64 65 66 67 68 69 

16000 

15000 

14000 - hole Kingdom Historic Growth 
Rate 

13000 
 3.4 percent 
12000 

11000 Current Trend 
10000 0 Historic 

9000 

8000 0- " 

7000 

6000 

60 61 62 63 64 65 66 67 68 69 

Nethod of FnrecastInp, Future Value Addnd 

1970 11,17t 1971 1973 1'14 1915 1976 

4..200 4.318 4.430 4.563 4.690 4.022 4.956 Productioi in million 
Ietric tons
 

Value added per ton (at constant 1962 prices). *,826 baht
 

Value Added In Million Baht
 

1970 1971 1972 1973 1974 1975 1976
 

3469 3567 3666 3769 3374 3983 4094
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COCONUT 7 37 VaeAdded Per Unit 74 tangs 

60 61 2 3 64 651 6 6PI! 69 Year 

31 3J 44 4u 48 49 45 43 44 45 Northeast Production 
S252.6C 277 261 2"4 2..0 240 246 254f erd- e.J 

25"7 ' t n v Jd e -P:i edio - o

17.7 1% 1.E. K0 12.112.8 16.5 17.3 1G.i 17.3 17. ! 17.9 17.9 

so Historic Growth 
 3.8Z
 
Rate
 

0*1. 

40 -/Current Trend 

1966-69 1.1% i 
abx6 Exponential y 

oD N WRHEA ST y ;- 35(1.J33) x 

30 " 0 , iRTLA. . .5) 61 v 2 3 64 65 66 ""66 

290 Historic Growth 0.7% 
Rnte 

250 

240 Whole Kin,, dora 
L I I I I I I I 

50 61 02 63 64 65 66 67 6it:.'
 

Method of Forecasting Future Value Added
 

The Northeast is not well suited to coconut 
production and
 
for the plan period, it is unlikely to increase. A constant
 
production of 60.8 million coconuts at 
74 Satangs per coconut
 
to give a value added of 45 
million baht has been assumed.
 

The production of coconuts has been considered more fully
 
at 
the National level where it is more significant.
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SUGARCANE 
 Vlu Aded Par Ton 30 Baht
 

60 61 ' 3 6 5 656 1 / 69 Year 

93 74 r. Th25[ v, 54 Northeast Production, 5. ....... 921,.3 31 

Value Added i.BahtWholu iEngdom 

478 349 274 414 1 443 I392 333 340 3'9- 440 
S2";'4 414 Production value-adde 

19.5 21.2 12c.4 21.5 f20.0 17.3 1.5.3 13.1 13.8 13.9 7 N.E./W.K. 

100 Historic Growth
 
No cat /
No~~ect \Rate 5.3 

75 \/
 
Current Trend
 

1966-69
50 

Expohen ial y abx
r 


25 L , ....-- ,,. , y - 34.6(0.947)x
 
63 ' S2 63 64 65 56 6 7 6 9
 

500 0 
--n[
Wh0op ngo ./ /". Historic Growth +3.17 ,u,.ho19e".n Rate I
do)' 


400 "X"
400, - .... Current Trend -11. 

300 

6U 66 34 65 66 67 6& 63 

Method of Forecasting Future Value Added
 

Sugarcane production was assessed to increase at the same
 
rate as the population,and the value added at constant 1962
 
prices was obtained by assuming a value added of 80 baht a ton
 
in line with the historical value.
 

Production in Million Metric tons
 

1970 1971 19'2 1973 1974 1975 1976 
0--T8 0.750 0.77"3 0.796 0.820 0.-8T[ 01-69. 

Value added per ton (at constant 1962 prices) 80 baht. 
Value added in million baht. 

1970 1971 1972 1973 1974 1975 1976 
60 0 - 64 66 68 69 
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MZE + SORGUMI VaIue Added Per Ton 700 Baht1 

60 61 2 63 64 65 66 67 GS 69 Year 

110 54 40 46 45 ,[Northeast
53 85 33 103 122 ProductionVnue Added M. Baht 

360 396 440 568 632 724 819 e,07 934 1165 
.. .woKingdom 

Production 
_ value-added 

P0.6 13.6 10.9 8.1 7.1 7.3 10.4 9.9 11.0 10.5 % N.E./w.K. 

150 - Historic Growth 
Rate +.i 

Northeast 

100 Current Trend 
1966-69 +14.0% 

// xponential y m abx 

50 y = 50.6 (1.021) x 

6 6i61 64 6 66 6T 6 69 

1,250 Historic Growth 7 
/ Rate j+5.9r/. 

1,000 Whole Kingdom / 

750 Current Trend -

500 c "/ 

300 

66 01 6 65 64 6 61 6)' 66 69
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Method of Forecasting Future Added
 

Maize and Sorghum production is forecast to grow at
 
13 percent, per annum, through the plan period. The value
added in constant 1962 price has been about $700 per ton.
 
Some intermediate costs, such as fertilizer and new seed,
 
may be increased, but most production will be obtained under
 
the same conditions as in the past and, consequently, 0700
 
has been assumed as the value added per ton of production.
 

Production in million metric tons:
 

1970 1971 1972 1973 1974 1975 1976
 
0.181 0.190 0.251 0.272 0.295 0.320 0.350
 

Value-added per ton (at constant 1962 prices) = $700
 

Value added in million baht.
 

1970 1971 1972 1973 1974 1975 1976
 
127 132 176 191 206 225 245
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GROUNDNUTS 6 Value Added Per Ton 2180 baht 

60 

91 

313 

9.1 

61 

75 

222 

33.8 

62 63 64 

57 83 71 
.... 

213 233 1 247 

26.8 135.6 28.7 

65 66 

77 73 

269 455 

28.6 116.0 

67 

69 

310 

22.3 

68 

69 

270 

25.6 

69 

79 

302 

26.2 

Year 

Northeast Production-vlueAdded M- RAhr 

hodte KingdomProductt~onvalue -added 

% N.E./W.K 

100 

90 

-Historic 

9 Northeaot 

-

Gra th 
Rate -0.47. 

0 
Current Trend 

1966-69 

- 0 Exponential y = 

y = 76.4(0.993) 
x 

6o -

50 

60 6i 2 64 65 66 67 68 69 

400 

Whole Kingdom. Historic Growth 

Rate 

300-

Current Trend 

200 
20 ,--~-----v 

60 60 6 63 64 65 

-- ' 

66 

- ---- -- "

67 65 69 

2.11. 

abx 

2.4% 

-1.3%. 
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Method of Forecasting Future Value Added:
 

Groundnuts, which are grown, by and large, as a 'catch'
 

(rop to be harvested if the crop can be sold, were assessed
 

at a three percent growth rate and a value-added per ton of
 

2180 baht, which is in line with the historical value added.
 

Production in million metric tons.
 

1970 1971 1972 1973 1974 1975 1976
 
0.035 0.035 0.036 0.037 0.038 0.039 0.-i
 

Value added per ton (at constant 1962 prices) = $2180
 

Value added in million baht.
 

1970 	 1971 1972 1973 1974 1975 1976
 
79 79 79 81 83 86 88
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UM(MiUM, "AiER, SV)u7,0,9 Addcd Per Ton 2000 baht 

60 61 62 53 64 65 671 -663 69 Year 7 
44 38 34 35 35 30 29 22 22 25 Northeast Production

Value AdIded -M. Flaht
240 179 234 394 361 362 

-
424 420 

-
462 
6 

518 h ngdom 
Production V-A 

18.3 21.2 14.5 6.9 8.3 3 6.8 5.2 '4.6 4.8 % N.E./W.K. 
--- -

40 
 Northeast 
 Historic Growth
 
Rate -7=.r 

30 

Current Trend
 

1966-69
 
x
Exponential y - ab
20 


= Sy 42.3 (0.931)x
 
606iA~ 6 646Z 6 6-T5a69
 

500 
 Historic Growth 
Ulhole in-,idom Rate L~~ 

• _*/',urrent Trend f8.0jZj 
300
 

200
 

6 6 62 611 946 6 673 -66 

Method of Forecasting Future Value Added
 

Because of the program to 
increase the production of soybeans
in the Northeast, the composition of bean production between caster, mung and soy will change. The value-added per 
uon which was
between $1700 and 
 1800 per ton will increase and a value of $2000
per ton has been assumed in calculating value-added from bean production. The growth rate of 8.0% 
is, 
of course, the resultant
growth rate of the combined bean crop.
 
Production in million metric tons.
 
1970 1971 
 1972 197 
 1974 1975 
 1976
0.0175 0.0205 0.021 0.0224 0.0243 0.0267 0.0299
 
Value added per 
ton (at constant 1962 prices) 
= $2000

Value added in million baht.
 
1970 1971 
 1972 1973 
 1974 1975 
 1976
35 
 - -4d 53 
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10SAV Valuc Aidd Per Ton 230 BahtE I 

64 66 63 Year60 61 62 63 65 67 69 

14 13 14 21 23 3 29 35 47 50 Northeast ProductionIyll.Ic Added M, Baht 

P rductio
468 443 556, 541 551 61.'

307 519 624 634 I I I I Production V-A 

3.8 2.5 2.2 3.3 4.9 8.6 5.1_ 6.5 0.5 8.1 %N.EAI.K 

50 Noicrast Historic Growth
 
Rate
4 


40 / 

/ Current Trend 
30 -,1966-69 

20 Exponential y - abx 

10 y -= 12.3 (1.174)x 

56 6. (62 63 64j 61 ; 6F. Gir 6 

60 ' Historic Growth II 

60\ // Rate 

500 /.Current Trend 

400 Whole Kingdo:. 

6C GI. 62 63 64 6-5 6 -

Metlod of Forecasting Future Value Added
 

For cassava the value-added was assessed as 230 per ton.
 
There has recently been an increase in the quantity of cassava
 
grown in the Northeast and a modest growth is forecast to con
tinue at a rate of 3.1%.
 

Production in million metric tons.
 

1970 1971 1972 1973 1974 1975 1976
 
0.226 0.235 0.239 0.248 0.257 0.265 0.278
 

Value added per ton (at constant 1962 prices) = $230
 
Value added in million baht.
 

1970 1971 1972 1973 1974 1975 1976 

52 54 55 57 59 61 64 
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TOBACCO 	 Vnlue Added Per Ton 
 7500 Baht
 

60: 61 62 63 64 65 66 67 
 60 69 Year
 
-Y --

159 132 73 103 97 107 122 123 129 137 Northeast Production 

704 454 449 435 5S8 642 761 
--

750 795 825 
Vnlue Addpd flr ht 
Whole Kingdom Production 

2.6 129.1 .,16.3 f24.3 14.8 116.71 16.0 17.1 116.2 16.6 % N.E./W.K. 
___ -1 - - V 1P-q( 

Historic Growth
 

200 Northst 	 Rate 1.2j
 

150 -. 	 Current Trend
150 1966-69
 

100 .	 Exponential y -:abx 

=
50 	 y 110 (1 .010 )x 

60 61 62 
 63 64 656 6 666 

800 
.-
Whole Kingdom r S Historic Growth
 

700 
 Rate EE
 

600 
 Current Trend 5.0 1. 

500
 

Method of Forecasting Future Value Added
 

An increase 
in the growth rate of tobacco production from the
 
current 3.2% to 5% per annum is 
forecast. The value-added per ton

of tobacco production in the Northeast was 
assessed on the basis

that the ratio of local varieties to 
the total would decrease a
little and be no 
 more than 90%. This assumes that Virginia and
 
Turkish varieties will make-up about 10%. 
 The value-added at
 
1962 prices was assessed as 7.5 baht per kilo.
 

Production in million metric tons.
 
1970 1971 1973 1975
1972 	 1974 1976
 
0.019 0.020 0.021 0.022 
 0.023 0.025 0.026
 
Value added per ton (at constant 1962 prices) = 07500
 
Value added in million baht.
 
1970 	 1971 1972 1973 1974 1975 1976
 
144 151 167 184
159 	 175 193
 



______________ 

30 

2830 DahtCMtON 12 Value Added Pei, Torn 

60 

74 

61 62 

43 42 

--

63 

39 

64 

45 

65 

46 

66 -57 

50 60 

68 

72 

Year 
69 

Northeast Production 
64 (Vntic Addc M -Baht 

123 107 116 
-

136 
--

1.38 168 250 226 263 273 Whole aIfldotP od.action 

7.8 40.2 36.2 2P.7 32.6 - 27.4 - 20.0 26.5 - I - 26.9- 30.8 % N.E./w.K. 

25- Historic Growth 

Rt . 11000 70 X- Tons 
tons - M. Baht 

Current Trend
 
20 60 
 1966-69 19% 

50 -AExponential y abx 

10 y 43.9 (1.045)40
 

60 6. '52 63 6, 6. 66 6) 6 6 

250 Ilhole Kingdom Historic Growth 1.7" -... fRate 


Current Trend
200 

150 
0-* 

100 

60 61 6"1 63 4 65 6 6~06W ( 

Method of Forecasting Future Value Added
 

The value added per ton of cotton was assessed as 2880 at
 

1962 prices. This is dependent on the amount of agrochemicals
 

required, and it may prove to be high. The assumption as regards
 

growth rate of cotton production is that the programs proposed
 

will take away much of the risk and lead to a steady high growth
 
rate of 10%.
 

Production in million metric tons.
 

1970 1971 1972 1973 19 74 1975 1976
 
0.031 0.033 0.037 -07I7l 0.045 0.050 0.054 

Value added per ton (at constant 1962 prices) = $2880
 

Value added in million baht.
 

1972 1973 1974 1975 1976
1970 1971 
89 95 106 118 130 143 156 
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ILAF 13Value Added Per Ton
 

60 61 62 63 64 65 66j 67 68 69 Year 

333 423 246 336 562 984 1225 935 360 706 Nortbcst Production
Value Added M. Baht 

343 450 253 399 571 994 1234 950 364 717 Pole Kng m
Production V-A 

97.1 94.0 97.2 96.7 93.4 '99.0 99.3 96.5 90.9 98.5 %N.E.N.K. 

Northeast Historic Growth
 
1000 Rate
 

-' Current Trend
 

500 _,_... 500 /1966-69 

y l abx
Exponential 


__ __ _ __ _ _ / y = 346.6 (1.104)x 

60 61 6 65 64 6 66 0 6b 6 

Whole Kingdom Historic Growth

Rate
1000 


Current Trend
 

50C
 

66 61 6 6 64 6 6 6f-63 Gb 

Method for Forecasting Future Value-Added
 

Some success in improving the quality of Thai kenaf has been
 
achieved and this will affect the value added in two ways; first,
 
it will increase and re-establish growth in kenaf production,
 
and second, the farmer will obtain a higher price for his higher
 
quality kenaf. The average value-added per ton was increased by
 
1 1/2%, from 1888 to 1916,to take account of the quality improve
ment combined with a production growth rate of 3.0%, this gives
 
a value added growth rate of 3.4% over the plan period.
 

Production in million metric tons.
 
1970 1971 1972 1973 1974 1975 1976
 
0.337 0.333 0.343 0.353 0.364 0.375 0.386
 

Value added per ton (at constant 1962 prices) = $1916.
 
Value added in million baht.
 

1970 1971 1972 1973 1974 1975 1976 111-37
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FPOK 14 Value Added Per Ton 570 Baht
 

60 61 62 63 64 65 66 67 68 69 Year 

70 65 52 80 83 33 62 52 55 56 ortheat ProductLon
 
Vnlue Added M. Baht
Whole Kirdo
 

249 142 176 174 189 190 167 159 160 160
 
-Production V-A 

28.1 45.8 29.5 46.0 43.9 43.7 37.1 32.7 34.4 35.0 %N.E./W.K. 

NorheastHistoric
80 soNrRate Growth
 

- Current Trend 
 i 
60
 

60 

Exponential y = abx 

50 y - 66.2(0.984)x
 

66 61 0~65 64 6 66 61 66 A~
 

250 Whole Kingdom Historic Growth
 

Rate
 

200 

Current Trend
 

150 

-
6b 61 6 61 64 6 66 61 6 9
 

Method for Forecasting Future Value Added
 

There is a steady demand at the present time for Kapok fibre
 
and a small growth rate of 3% has been assumed. The value added
 
is assumed to be $570 per ton.
 

Production in million metric tons.
 

1970 1971 1972 1973 1974 1975 1976
 
0.100 -.104 0.107 0.111 0.i14 0.118 0.121
 
Value added per ton (at constant 1962 prices) = $570.
 
Value added in million baht.
 
1970 1971 
 1972 1973 1974 1975 1976
 
57 59 61 65 65 67 69
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Method for Forecasting Future Value Added
 

Sesame production has dropped 	to 
a very low level, but will
increase during the plan period. 
The value added per ton is
assumed to be 
$3000.
 

Production in million metric 
tons.
 
1970 1971 1972 1973 1974 
 -19a 1976
0.003 0.003 0.003 
 0.004 0.004 
 0oo4 0.005

Value added per 
ton (at constant 1962 prices) 
= 03000

Value added in million baht.
 
1970 1971 1972 
 1973 1974 
 1975 1976


9 10 10 11 12 13 14
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Method for Forecasting Future Value Added
 

Garlic, shallot, onion and chili are included in this 
group.

In line with recent regional (and National) production, a continuing

growth rate of 3.3% is assumed. No change in the relative impor
tance of the four crops is expected and a value added of $5000
 
per ton is assumed.
 

Production in million metric tons.
 
1970 1971 1972 1973 1975
1974 1976
 
O.041 0.042 0.043 0.045 
 0.046 0.048 0.04.9
 
Value added per ton (at constant 1962 prices) = 05000
 
Value added in million baht.
 
1970 1971 1973
1972 1974 1975 19[6 111-40 

204 210 217 2 232 239 247 
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Method for Forecasting Future Value Added
 

Vegetables 
includes many different types
per ton is dependent and the value-added
on the composition of production.
particularly a problem with vegetables of determining the 
There is
 

of production of a crop grown quantity

on comparatively small patches of
land. 
 For these 
two reasons, it is
nominal value added and this 

only possible to determine 
a
was estimated to be $500
table production has enjoyed a ton. Vege
1960's, but the 

a very high growth rate during the
forecast used for the Third Plan period is 
that
it will be modified downwards to 8.1% 
which is still'high.
 

Production in million metric tons.
 
1970 1971 
 1972 1973 
 1974 1975 
 1976
0.308 0.332 
 0.358 0.388 0.)2-0 -01i6
Value added per ton 

-- 4
 
(at constant 1962 prices) 
= $500.
Value added in million baht. 
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Method for Forecasting Future Value Added
 

The production of fruit in the Northeast comprises 50% bananas,
 
30% watermelon and a mixture of other minor fruits. There appears
 
to be no potential for processing these fruit and none is planned.
 
Consequently, the annual growth rate of production will gradually
 

decline over the plan period and average 3.8% compared with 5.5%
 
between 1966 and 1969. The value added is a weighted average for
 

bananas and watermelon and is assumed to be 41600 a ton.
 

Production in million metric tons.
 

1970 1971• 1972 1973 1974 1975 1976
 
0 .- W7 o.-M163 0 .--1-83 0.501 0.519 0.536 0.553 

Value added per ton (at constant 1962 prices) = 41600
 
Value added in million.balit.
 

1970 1971 1972 1973 1974 1975 1976 
710 741 772 .801 830 857 88IIi-42 



Basis 
for Targets and Value Added Calculations for Livestock
 

The forecasting of future production of cattle, buffalo and
 
swine is dependent on several factors and each is, 
consequently,

considered referately. 
 The growth of poultry products, however,

appears likely to 
follow recent trends and is treated as such.
 

CATTLE & BUFFALO I21+221 
 Value Added Pe-: ead 1,140 Baht
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Method of Forecasting Future Value Added 

The production of cattle and buffalo over the plan period was
 
considered 
to be mainly a function of per capita income growth (an

elasticity of one), together with an 
export of quality beef in the
 
last years 
of the plan. Per capita income growth was assumed to be
 
4%. The value added 
in 1969 was 
used as basis for the production

increase based on local demand, and a very low Value of export

(10 million baht)was assumed up 
to 1975, with a growth rate of 10%

in 
later years. This gives the following equation for year 
'n'
 
after 1969.
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Cattle n = 466(i.04)
n + 10 + 10 (1 .1 0 )

n -6 

Current value added was determined by a reconciliation of
 
three sets of statistics% first, the difference of inventory,as
 
reported by the Livestock Department,the production of hides,
 
and slaughtering. The value added depended primarily on carcass
 
value. Intermediate costs were not considered to be significant.
 

SWINE 23 1 Value Added Per Head 320 Baht 
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I. Northeast Production 
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Method of Forecasting Future Value Added
 

The potential for pig production in the Northeast is high

both for local consumption and export 
to Bangkok. The increased
 
growth rate is dependent on some institutional changes which 
can
 
reduce pig prices and on the increase of regional per capita in
come. The relationship developed are complicated.
 

Up to 1971, production is forecast to increase at the recent
 
growth rate. For 1972, this will be increased by 10 percent

because of institutional changes considered elsewhere. 
 From
 
1973 onwards, there will be 
a new growth rate. This is assumed
 
to be a function of the per capita income growth rate which will
 
be increased by 
a factor of 1.72 because of the decrease in the
 
price of pork to the consumer without lowering the price received
 
by the farmer. (Institutional changes should cause 
this change

in the price structure as present distortions in the distribution
 
and processing systems are eliminated.)
 

The growth rates resulting are applied to the 1962 value
 
added which was calculated from slaughtering data multiplied by
 
a correction factor of 2.77 to 
take into account those pigs not
 
slaughtered in registered slaughter houses. 
 Intermediate costs
 
depend on feed and wages. An average figure of 40 percent of
 
market price is assumed.
 

The following equations give the swine production forecast:
 

Up to 1971: Swinen = 281(1.07)n 

1972: Swine1 9 7 2 = (1.07)(1.10)
 

1973 Onwards: Swinen = 
 Swine 1 9 7 2 (1.062)
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Method of Forecasting Future Value Added
 

The quantity of production of hens and ducks in the region is
 

very uncertain. The method used for determining value added was to
 
figures with the Household
reconcile the 1962 Agricultural Census 


Expenditure Survey consumption figures and then to estimate pro

duction increase in line with population increase. Intermediate
 

costs for table birds (as apart from egg layers) were considered
 

to be 19.2% of farm price. Although the population increase may
 

decline to 2.9%, it was decided to forecast a continued growth rate
 

of 3.3% because of the likelihood of increased demand from Bangkok
 

as its population grows.
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Method for Forecasting Future Value Added
 

For similar reasons to those given for poultry production,
 

a continuing 3.5% growth rate was assessed. The intermediate
 
costs for eggs were considered to be 31.4%.
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Method of Forecasting Future Value Added
 

Because of its importance as a diet item, the production of
 
fish in the Northeast will be stimulated as much as is possible in
 
the Third Plan period. The determination of fish production and
 
its value added is still not satisfactory because little fish
 
caught in the Northeast goes to a market. (Except for small quan
tities of dried and cured fish which reaches local markets.) The
 
Northeast region is taken with the country as a whole in balancing
 
production and consumption, but the calculation leaves much to be
 
desired. The water area in the Northeast will continue to expand a
 
combined with the proposed programs for fresh water fishing, this
 
should enable the Northeast fish production to continue to grow at
 
its recent rate through the plan period.
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Method of Forecasting Future Value Added
 

The growth rate of the forestry sector is almost certain to
 
decline in the next decade in the Northeast. Firstly, because of
 
forestry depletion, it will become harder to find timber to cut.
 
Secondly, it is hoped that institutional changes will be introduced
 
to control cutting more closely than in the past. A growth rate
 
has been estimated which is below the historic rate that is 10% com
pared with 14.5%. The current value added was determined by multi
plying the cubic feet of timber cut, according to theForestry Depart
ment Statistics, by the Bangkok wholesale price. Intermediate costs
 
include cutting and transportation. Overall account is taken of
 
reforestation costs by siubtracting budget costs of the program.
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Method of Forecasting Future Value Added
 

Charcoal production in the Northeast has been relatively static
 

during recent years, probably because of the import of competing
 

fuels to the region. However, there continues to be a demand in
 
seems
the central region, including Bangkok and Thonburi and it 


likely that the Northeast will become increasingly competitive. AE
 

a result, the production rf charcoal was assigned to a growth ratel
 

The current value
which arbitrarily was given a value of 3.1%. 


added of charcoal was determined broadly from the Household Expen

diture Survey, together with estimates of exports from check point
 
a
surveys on the highway. Intermediate costs are estimated at 


fixed percentage.
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Basis for Targets and Value Added Calculations for Budget Items
 

EDUCATIONJ
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Method of Forecasting Future Value Added
 

Education in the Northeast is 92% based on the Government
 
Service, and calculation of value added is based on the budget
 
allocation proposed for teachers' salaries in the Third Plan.
 
The education budget includes also the cost of facilities,
 
but value added from their construction is included under
 
"Public Construction".
 

The education budget comprises elementary, secondary and
 
others, and the portions of these budgets allocated to teachers'
 
salaries and facilities are the basis for calculating value
 
added. The "other" category which includes higher education
 
and numerous other programs was considered to be allocated
 
two thirds to teacher salaries and one third to facilities.
 
On this basis, the following were the budget allocations for
 

1972 and 1976.
 
Total
 

Million Baht Salaries Facilities
 
1972 Elementary Education 786 588 198
 

Secondary Education 173 81 92
 
Others 208 138 70
 

1167 807 360
 

1976 	Elementary Education 1209 899 310
 
Secondary Education 292 187 105
 
Others 263 160 103
 

17 	 . 518
 

The salaries budget must be deflated to 1962 constant
 
price, and increased by eight percent to take account of private
 
school teacher salaries.
 

1972 1973 1974 1975 197E
 

Deflator 1.22 1.25 1.27 1.30 1.3-

Proposed Salaries Budget,
 

M. Baht 807 925 1001 1104 124(
 
Value Added, M. Baht 719 824 891 984 111S
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Method of Forecasting Future Value Added
 

As for education, value added for Medical and Health depends
 

solely on salaries, though the budget includes salaries, other
 

operational costs and facilities. The proportions are:
 

Salaries 40 percent
 

Other Operational Costs 20 percent
 

Facilities 40 percent
 

Public medical and health are only a part of the services
 

available in the Northeast. Private services have been con

siderably larger in parts than the Government Service
 

(more than three times larger in 1960), but the latter have
 

grown at a great rate. During the Third Plan period, it is
 

anticipated that the Government Services will be 40 percent
 

of the total. Consequently, the following simple relation
 

exists.
 

Value Added = Government doctor and nurse salary budget.
 

40 percent salary portion of the budget equalizes the
The 

40 percent proportion of government to private medical ser

vices. The value added is deflated to constant 1962 prices,
 

as for education.
 

1972 1973 1974 1975 1976
 
Value Added 2 323 31 35; Million Baht.
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Method of Forecasting Future Value Added
 

It has been assumed that there is still a need for rapidly
 
expanding government administration defense in the Northeast.
 
It is proposed to continue the level at about 17% of the Whole
 
Kingdom, which will result in the following value-added.
 

Million Bcht
 
1972 1973 1974 1975 1976
 

Value Added at Constant 1962 prices:1--14 1239 1377 1531 1703
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Method of Forecasting Future Value Added
 

The value added is calculated from the government budget for
 
coastruction in all sectors,both civil and military, The main com
ponents are school, hospitals, government offices, roads, dams,
 
power, irrigation and military installations. The value added is
 
a percentage of the budget, depending on the part of the budget
 
used for wages and salaries. The more equipment required, the lower
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is the percentage, as follows:
 

Type of Construction 
 % of Contract Value
 

Road Repair (Manual) 
 52%
 
Offices 
 51%
 
Residential and Other Private 
 45%
 
School 
 44%
 
Hospital 
 44%
 
Dams 
 37.5%
 
Roads and Bridges 
 31%
 
Runways and Airports 
 30%
 

DEVELOPMENT BUDGET FOR CONSTRUCTION
 
(Million Baht)
 

1972 1973 1974 1975 1976
Schools 
 3 399 439 479 518
 
Hospitals 67 81
72 85 89

Roads 
 800 84o 880 920 960
 
Irrigation 163 173 193
183 203
 
Power 65 70 75 80 
 85
 
Total Development 1455 1554 1757
1658 1855
 
Budget Construc

tion
 
(Value Added in Million Baht)


1972 1973 1974 1975 1976
 
Schools X 0.44 158 176 211
193 228
 
Hospitals X 0.44 29 36
32 37 39
 
Roads X 0.31 248 273 298
260 285 

Irrigation X 0.375 61 65 69 72 
 76
 
Power X 0.030 
 20 21 23 24 
 26
 
Total 
 516 554 594 629 667
 

The element of the non-development budget used for 
construc
tion is difficult to determine because it 
involves consideration
 
of the political and security situation in the region. 
 However,

reconciliation between development budgets, which have 
a clearly

defined 
construction element, and the non-development budget in
 
regard to the value added for 
the government services and public

construction suggests that 
currently construction accounts for
 
between 10 and 15 percent of the non-development budget. There
fore, a figure of 12 112 percent has been assumed for 1972.
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lion-Development Budgetl 1972 1973 1974 1975 1976
 
5746 6216 6771 7389 8122
 

Non-Development

Construction' 
 718 771 846 924 1015
 

Value Added 2 / 316 342 372 
 407 447
 

Total Value Added 832 896 966 1036 1114
 

This is at current price and is deflated to constant 1962
 
prices to give Value Added: 682 717 761 797 838
 

1/ Based on USOM/PEC Analysis. See also Chapter 1.
 

2/ The Construction is presumed to be offices, barracks,
 
etc. which has a percentage factor of 0.44.
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Basis for Targets and Value Added Calculations for Some Manufacturers
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Method for Forecasting Future Value Added
 

The value added projection is determined on 
the basis of new
slaughtering facilities being constructed in the Northeast. 
 The
large increments of value added between 1973 and 1974 and 1975
and 1976 are 
result of private investment in slaughtering facilities, as discussed in Chapter 3.
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Method for Forecasting Future Value Added
 

in Thailand

growth rate of the consumption of beverages
The 


of the Gross Domestic Product.
 has been close to the growth rate 


The production in the Northeast has been 
virtually constant
 

region. The val
 
through the decade, indicating imports 

into the 


added projected for the Third Plan period implies the setting 
u_
 

meet this demand and reduce
 of facilities in the Northeast to 


imports from other regions, as discussed in Chapter 3.
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Method for Forecasting Future Value Added
 

The value added for the Third Plan period is dependent on the
 
construction of new factories in the Northeast to reduce dependence
 
on other regions. (See Chapter 3.) 111-61
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Method for Forecasting Future Value Added 

The value added forecast for the Third Plan period assumes 
asincreased processing facilities for locally grown tobacco, 


discussed in Chapter 3.
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Method for Forecasting Future Value Added
 

The cotton processing industry will continue to 
expand only
at a growth rate of 6.8% 
in line with the general economy until
1974. The construction of new facilities considered in Chapter 3
will then increase the production by 50 million baht in 1975 
and
 
100 million baht in 1976.
 

111-63
 



_3AG~lB&=53 


60 

9 

61 
S 

i2 

62 
-

23 

63 
2 
29 

64 

(5 

65 

87 

66 

'3 

57 

9 

6? 
2 

92 

69 

106 

Year 
iNortheast Productlon 

Value Ad-led M, Beht 

3 49; 59 127 104 222 57 30 304 246 1,1wle o2 util 

23.7 24.5 39.3 22.8 35.9 39.2 130.4 31.7 3J.3 43.1 7 N.E./WK
 

100 - florthenst Historic Growth
 
- p.. _/Rate
 

5 Current Trend 7.0/ 
1966-69 

/ Exponential y n abxx
/y Y = 12.4(l.327)
.
 

5,O 51 02 63 64 65 66 67 68 69
 

300 Hictorie Growth
 
Whole Kingdom Rate 28.3%
 

250
 

2NO Current Trend 0 

150 /
 

/
 

50
 

&C 61 62 63 64 65 66 67 68 (19 

Method for Forecasting Future Value Added
 

The value added forecast for the Third Plan period is depen
dent on the extension and improvement of facilities, as discusse
 
in Chapter 3.
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Method for Forecasting Future Value Added 

The increase in silk production at a rate of 9% per annum
 
is based on a continuing government community program and
 
private investment.
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Method for Forecasting Future Value Added
 

The growth rate of value added at 
constant 1962 prices is directly

proportional to 
the growth rates of production of electricity and
 
water. Value added for electricity is 
determined by consumption mul
tiplied by cost 
in baht per Kw.h. All data including intermediate
 
costs 
is collected from Provincial Electricity Authority records 
at t
 
changwat level and aggregated for the region. On average for the
 
region, the price is about 75 
satangs per Kw.h. with intermediate
 
costs runnihg at about 50% of earnings.
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For projection purposes, it 
has been assumed that up to
1971, value added has increased by 10% per annum. From 1972
onwards, expansion of consumption will depend 
on the percentage
increase in installed capacity, which is 
assumed to increase
 
from the current 80 MW, 
as follows:
 

1972 92 M.W. 
1973 98 M.W. 
1974 i11 M.W. 
1975 110 M.W. 
1976 116 M.W. 

Value added at 
 1972 1973 1974 
 1975 1976

Constant 1962 Prices: 
 258 274 291 309 
 325
 

The value added for 
water supplies is dependent on the
revenue 
from Water Companies 
in the towns, plus an assessed
 revenue 
from village water supplies based on capacity of supply
and village population. Each 
family is assessed at 25 satangs
per day, and the intermediate costs 
depend on the capacity,

but are 
of the order of 28% of revenue.
 

It is assumed that the 
growth rate 
of value added w4.ll be
directly proportional to that 
of installed capacity. Total
 past government expenditure 
(up to 1969) was assessed as 200
million baht, and this 
was used as a measure of installed capacity. Annual budget expenditure will increase installed
 
capacity and, thus, 
can be used as a measure 
of it. The annual
budget expenditures are 
used to calculate an annual 
growth rate
of installed capacity of 
29% (which was rounded to 30%).
 

Million Baht
 
1972 1973 1974 1975 1976
 

Value Added at Con
stant 1962 Prices 
 54 71 92 
 120 156
 

Electricity and Water
 
Total 
 312 345 383 
 428 481
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Basis for Targets and Value Added Calculations for Some Dependent Items 
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Method for Forecasting Future Value Added
 

These items are unlikely to be of any greater significance through
 
the Third Plan period than they have been previously. Growth rate
 
has been assumed to continue at the historic rate of 4.9%.
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Method for Forecasting Future Value Added
 

The 
forecast value added for Other Forestry Products, which
are mostly construction materials, is 
assumed to be dependent
directly 
on the historic growth rate in the Northeast.
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Method for Forecasting Future Value Added
 

For a short period in the early 196 0's, private construction
 
grew more quickly than the gross regional product, but later it
 
grew less quickly. An average construction value added has been
 
4.1% of G.R.P., with variations between 3.83% and 4.3%, except for
 
one year, 1965. It is clear that private construction value added
 
is closely related to G.R.P., and it is assumed that they will grow
 
at the same rate during the plan period.
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Method for Forecasting Future Value Added
 

Rice mill production (value added) forecast for the Third Plan

period, will be 16% of rice production. During the 1960's, the
ratio was 15.4%, compared with about 18% 
for the country as a who)e.

It is anticipated that 
through improvement of facilities, the ratio
fo:? the Northeast will increase 
ind the value of 16% has been
assumed. 
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Method for Forecasting Future Value Added
 

Sugar mill value added is assumed to be dependent on sugar

production in the Northeast, but increased local milling of sugar,
 
as proposed for the Third Plan, is expected to 
increase its value
 
added relative to sugarcane production. The increase suggested is

modest and should result in a one percent increase per year, as
 
follows:
 

1972 1973 1974 1975 1976
 
Sugarcane (M. Baht) 
 62 64 66 68 69 
Ratio of Sugar Milling to above 37% 38% 39% 40% 41%
 
Sugar Milling (M.Baht) 23 24 26 27 28
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Method for Forecasting Future Value Added
 

Other food manufacturers are considered to be 
a function of
population size and per capita income. 
 It was decided to use an
elasticity of 1.5 with the population growth rate 
of 2.9% giving
a growth rate 
for other food manufactures of 4.4%.
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Method for Forecasting Future Value Added
 

Wearing apparel production has been resumed to 
depend
 
on 
the gross regional product, and so it grows at 6.8% per annum.
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Method for Forecasting Future Value Added
 

Mat making is 
a cottage industry in the Northeast. There
is little opportunity to expand it 
as 
the market is limited.
The growth rate 
for the plan period is assumed to be the same
 
as the historic.
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Method for Forecasting Future Value Added
 

Other textiles are assumed to follow the trend of the
 
aggregate of all textile production through the plan period,
 
that is a growth rate of 10%.
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Method for Forecasting Future Value A&ded
 

Wood manufacturing is related to construction generally.
 
Historically, there was an elasticity of 1.33 between them and
 
this is assumed to continue into the Third Plan period, resulting
 
in an 8% growth rate.
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Method for Forecasting Future Value Added
 

Furniture manufacturing is related to private construction.
Because it started from such a low base in 1960, it had a very
much higher historic growth rate than private construction, 24.2%,
compared with 7.8%, an 
elasticity of 3. Between 1966 and 1969,
however, the growth rates dropped to 
10.8% and 5.4%, an elasticity
of 2. It seems 

and 

probable that this elasticity will become lower
a value of 1.5 has been used, giving a growth rate for furniture
manufacturing of 10%.
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Method for Forecasting Future Value Added:
 

This aggregate of small manufacturing establishments depends

for 
its growth on the general level of activity in the non-agricul
tural sectors. The historic growth rate of 8.6% 
was lower than

that of the non-agricultural sectors (lO.4%), but in the last 
four
 
years, the growth rate has surpassed it, 13.5%, compared with 9.6%.

This trend seems likely to continue and a growth rate of 15% is fore
cast. That is an 
elasticity of 1.7 with the non-agricultural
 
sectors as 
a whole.
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Method for Forecasting Future Value Added
 

The method of forecasting value added 
from transportation

both private and public, has been reappraised. The new values
 
vary a little from those given in the main table 
at the start
 
of this appendix. The transport sector has increased its 
growth

rate compared with that of the 
non-agricultural sectors as a
 
whole:
 

Historic
 
1960-69 1966-69
 

All Transport 
 10.3 10.9
 

Non-Agricultural Sectors 
 10.4 9.5
 

Because the road program will continue to open up new areas

it is 
assumed that the high growth rate continues. Private
 
transport will continue 
to expand at the expense of public trans
port, particularly the railway. 
 Private transport has been cal
culated as all transport minus public transport, giving the
 
following forecast:
 

1972 1973 1974 1975 1976 

Private Transportation 961 1077 1205 1335 1477 

Public Transportation 116 110 105 110 116 

All Transport 1077 1187 1310 1445 1593 
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Method for Forecasting Future Value Added
 

The growth rate of public transport has been very uncertain
 
because private transport,as it has expanded, took trade from the
 
railways. The situation is relatively stable at present, and a
 
growth rate of 5% has been assumed. However, the completion of
 
the road link between Bangkok and Ubol will be complete in 1972
 
or 
1973 and this will compete directly with the railway. In con
sequence, a negative growth rate has been assumed for two years,

while adjustment occurs. After this, a 5% growth rate is again

assumed. This results in the following forecast for value added
 
in constant 1962 prices.
 

1971 1972 1973 1974 1975 1976
 
Public Transport 110 116 110 105 110 116
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Method for Forecasting Future Value Added
 

An elasticity of 1.3 was determined between the recent growt
 
of communications and that of the combined trade,and service sec
 
tors. This was assumed to continue during the Third Plan period
 
giving a growth rate of 10.4% compared with the trade and servic
 

growth rate of 8%.
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Method for Forecasting Future Value Added
 

With the changed emphasis to increase manufacturing in the
 
Northeast, it is assumed that this category will grow at the same
 
rate as the manufacturing sector, that is 11%.
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Method for Forecasting Future Value Added:
 

A relationship between the 
growth of trade in capital import

goods and that of construction and manufactures was established
 
as follows:
 

Growth rate of trade in capital import gouds = 
Growth rate of construction and 1/2 gr.owth rate 
of manufacturers. 
Using this to forecast growth in the Third Plan period would 

give a growth rate of 11.5%. Because of the current balance of pay
ment problems, this value is probably too high. Therefore, the growt
rate was reduced by a factor of 0.8 to give a growth rate of 9%. 
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Method of Forecasting Future Value Added
 

Trade of import consumer goods is related to available per
 
capita income. An elasticity of 1.6 is assumed based on previous
 
history. With a per capita income growth of 3.9% per year, this
 
gives a 6.2% increase in trade of import consumer goods.
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Method of Forecasting Future Value Added:
 

Trade of domestic agriculture is directly related to agricul
tural production, but both have been very varied over 
the last 10
 
years. 
 The trade value added increases approximately at twice the
 
rate of production value added and this has been used in forecasting

for the Third Plan period. Production is forecast to have a 4.1%
 
growth rate, giving trade of domestic agriculture on 8.2% growth
 
rate.
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Method of Forecasting Future Value Added: 

The trade of mining and manufactures has grown at the same rate 
as the production from mining and manufactures. This is assumed to 
continue giving a growth rate of 10.5%. 
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Method of Forecasting Future Value Added:
 

Starting from very low level in 1960, Banking has increased
 
at a rate of twice the average for trade and services. It seems
 
likely that this rate will slow and become closer to that of the
 
whole kingdom which is 1.5 times the average for trade and services
 
This elasticity has been assumed giving a growth rate for banking
 
of 12.0% per annum.
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Method for Forecasting FutureValue Added:
 

Insurance and real estate 
is
in the Northeast. It 
still of only minor importance
is assumed to be related to the trade and
services sectors 
and because of its low level, it will have a high
elasticity. Historically, the growth rate has been twice that
of the average between trade and services and this condition is
assumed to continue giving a forecast growth rate of 16%.
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Method for Forecasting Future Value Added:
 

Recreation and Entertainment 
was considered with Hotels
and Restaurants. 
 The growth 
was divided into two periods, the
first up to 1964 and the second, 1964-1969.
period, the U.S. bases had an 
During the latter


effect
regional economic growth. 
as well as the normal


The effect of the U.S. Bases was
derived as 
follows:
 

Between 1960 and 1964, Recreation and Hotels had
rate of about 10% a growth
(1.4 x G.R.P. Growth) and by 1964, had a
value added of 274 million baht. 
 Assuming this growth rate
continued to 
1969, the value added would have been 441
baht. million
Because of the introduction of the U.S. Bases,
growth rate the
increased to 
about 16%
565 million baht. 
and the value added reached
The residual 124 million baht 
is assumed
to be due to 
U.S. Base Personnel spending.
 

There will be 
a continued U.S. presence, but lacking specific figures, a continuation of spending at
assumed. the 1969 rate has been
The growth due 
to normal regional economic 
growth is
assumed to continue 
to have an elasticity of 1.4
growth, resulting in a growth rate 
with the G.R.P.
 

of 9.76. Combined with U.S.
base personnel spending,this gives 
a growth rate 
for the Third
Plan period of 8.1%.
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Method for Forecasting Future Value iidded
 

See Recreation and Entertainment.
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Method for Forecasting Future Value Added
 

The value added in this category is very uncertain. It
 
was assumed that the growth rate is, 
in fact, higher than statis
tics suggest, and a vr.lue of 6% assumed which is closer to
was 
 the

national figure.
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Method for Forecasting Future Value Added 

Although in the latter half of the 1960's these services 
have grown at a greater rate than the G.R.P., this is assumed
 
to 
have been temporary and a return to the historical growth rate

which is the same as 
that of the G.R.P. is forecast, that is 6.9%.
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Method for Forecasting Future Value Added 

The rate of growth of the finances of religious organizations
has gradually declined over the last decade and it 
is assumed that
 
it will be less than the G.R.P. growth rate for the Third Plan
 
Period. A figure of 6.2% is assumed.
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Method for Forecasting Future Value Added 

The rate of growth of value added has been gradually increasinf

both the regional and national levels.
at 

It is currently about 3
per annum in the Northeast, but 
it is assumed to reach the 
current
growth rate of the Whole Kingdom during the plan period, that is 
4. 
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 191 
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Method of Forecasting Future 
Value Added
 

The forecast targets are 
aggregates 
of the targets for Coconut,
Sugarcane, Maize and Sorghum, Groundnuts, Beans (Mung, Caster and
Soy) Cassava, TObacco, Cotton, Kapok, Sesame Seeds, Garlic, Shallot,

Onion, Chili, Vegetables and Fruit.
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Method of Forecasting Future Value Added
 

This is an aggregate of all crqp production, and the fore
cast target is also an aggregate.
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Method of Forecasting Future Value Added
 

The forecast targets are aggregates of the targets for
 
Cattle, Water Buffalo, Swine, Hens, Ducks, Eggs and other
 
livestock products.
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Method of Forecasting Future Value Added
 

The forecast targets are aggregates of the targets for Timber,
 

Charcoal, Firewood and other forest products.
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Method of 	Forecasting Future Value Added
 

The forecast targets are aggregates of the targets for
 
Crops, Livestock, Forestry and Fishing.
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Method of Forecasting Future Value Added
 

The forecast targets are the sum of the targets for private
 
and public construction.
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Method of Forecasting Future Value Added
 

The forecast targets are aggregates of the targets for slaughter
 

.;ru:;es, rice mills, sugar mills and other food manufacturers.
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Method of Forecasting Future Value Added
 

The forecast targets are aggregates of the targets for Cotton
 
processing, Gunny Bag manufacture, Silk, Mat Making and other
 
textiles. 
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Method of Forecasting Future Value Added
 

The forecast targets 
are aggregates of tle 
targets for all
food manufacture, distilleries, soft 
drinks, tobacco, wearing
apparel, all textiles, wood manufacture, furniture and machine
 
shops, etc. 
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Method of Forecasting Future Value Added
 

The forecast targets are aggregates of-the targets for five
 
categories of trade: Import Intermediate Goods, Import Capital
 
Goods, Import Consumer Goods, Domestic Agriculture and Mining
 
and Manufacturing. 	 111-108
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Method of Forecasting Future Value Added:
 

The forecast targets are aggregates of the targets for Education,
 
Medical and Health, Recreation and Entertainment, Domestics, Hotels
 
and Restaurants, Laundries, Barber Shops, Religious Organizations, etc.
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Method of Forecasting Future Value Added
 

The forecast targets 
are the difference between the gross 
regional product targets and all agricultural productinon target.
Consequently, they 
are the aggregate of targets for Mining, Construction, Manufacturing, Electricity, Water Transport, Communications, Trade, Services, Ownership of Dwellings and Public and
Administration and Defense.
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Method of Forecasting Future Value Added
 

The forecast targets 
are the aggregate of the 
forecast targets
for the 65 production items which are 
individually determined to
give the NEED/PAG production forecast for the Northeast for the
Third Plan period.
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IV. CROP MODEL
 

1. 	 INTRODUCTION
 

The unreliability of all data concerned with agricultural
 
production in Northeast Thailand is a deterent to the develop
ment of a crop model, but because a model can be such a useful
 
tool, it was decided to accept the limitations where necessary

and rely on the best judgment of the team members to give quan
titative values where the statistics were doubtful.
 

2. 	 PURPOSE OF THE CROP MODEL
 

The purpose of the crop model is to compare the costs,
 
particularly the government costs involved, of various alter
native ways of achieving the crop production targets set for
 
the Third Development Plan. The outcome of the analysis is a
 
set of comparative benefit/costs. The benefits are the values
 
of the crop production at constant 1962 prices. The costs are
 
not total costs as they do not include all farm costs, but the
 
government costs necessary to achieve the production. Because
 
farmer's costs are not included, the benefit/costs derived ap
pear 	high, but within this limitation the output of the model
 
is useful for government planning purposes.
 

3. 	 PRODUCTION AND PRODUCTIVITY ATTRIBUTABLE TO THE CROP
 
PRODUCTION FACTORS, LAND, IRRIGATION WATER, AND CHANGE
 
AGENTS. (THE BENEFIT SIDE OF THE MODEL)
 

The crop production factors, fertilizer, un-irrigated land,
 
and irrigated land are considered to be individually responsible

for a fraction of the total regional crop production and they
 
can, in fact, be quantified with a reasonable degree of assurance
 
in the Northeast. Though "Change Agents" are difficult to define
 
individually there is a group of government inputs in this cate
gory which can be quantified through budget allocations and expen
ditures. Analysis indicates that a useful model can be built
 
which relates the above four production factors to productivity,

production, and value of the production, on a time basis.
 

The four factors are introduced in the form of the following
 
equation:
 

(Fertilizer Production) + (Un-irrigated Land Production +
 
Irrigated Land Production) x Change Agent Function. Total Pro
duction.
 

F.Pf 	+ (Li.Pi + Li.Pi). C. = P. 
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Where: 

F is the quantity of fertilizer applied in the region. 

Pf is the ratio of the quantity of additional crop grown 
per unit of fertilizer applied. 

L1 is the area of un-irrigated land planted to the crop
in the region. 

P1 is the productivity of un-irrigated land. 

L. 	is the area of irrigated land planted to the crop
 
1in the region.
 

Pi is the productivity of irrigated land. 

C is the Change Agent function, acting to increase

productivity (P or Pi )

1 by a constant factor.
 

P is the total regional production of the crop.
 

Benefits are determined by the incremental production achieved. To complete the calculation of benefits, the individual
 
crop production increment is multiplied by a value added per ton
at constant 1962 prices to give a value for each important crop
(13 in all) and these are summed to give the benefit from the
 crop production program. It is emphasized that the crop production targets were determined through a separate analysis and
that in this model alternative ways of achieving these are costed

in order to get comparative benefit/costs.
 

4. GOVERNMENT COSTS FOR IRRIGATION 
(CANALS AND DISTRIBUTION

SYSTEMS), INFRASTRUCTURE, CHANGE AGENTS, ETC. 
(THE COST
 
SIDE OF THE MODEL)
 

The expanded crop development program proposed necessitates
 some government expenditure. The level of expenditure will depend on how the crop expansion is achieved, and it is the purpose
of the model to give some insight into the relative costs so that

planners can decide between alternatives.
 

Government expenditure related to the crop program can be
divided into three main categories:
 

(a) Added infrastructure.
 

(b) Irrigation canals and distribution systems. 

(c) Research, extension, credit etc.
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4.1 Added Infrastructure
 

As new land is opened to agricultural production it 
is necessary to provide facilities in the new areas. These
 
include administration and security, education, health and the
 
appropriate roads to maintain communications and assist trade.
 
The cost of infrastructure for added land has been calculated
 
on a capital and annual basis for use in the cost side of the
 
model. People moving to new land are almost all transfers from
 
other parts of the Northeast region, and because of this the
 
costing has taken savings into account. 

4.2 Irrigation Canals and Distribution Systems 

Only government expenditure on canals and distribution
 
systems are considered as costs related to the crop program.

No new reservoirs are proposed and the existing ones are con
sidered to be a sunk cost. 

4.3 Research, Extension, Credit, etc.
 

An increased Change Agent program is assumed for all
 
crops except rice. The level is the same in all the alterna
tive programs considered.
 

4.4 Incremental Costs
 

All costs determined are incremental costs and these
 
are compared with the incremental production arising through

the implementation of a particular plan.
 

5. EMPIRICAL BACKGROUND
 

The model is essentially empirical, and numerical values
 
used in the calculations are based on relationships evolved from
 
the analysis of various data and statistics from numerous sources.
 
Before going further into the working of the crop model the major
empirical relationships will be discussed. In most of these the
 
emphasis is on rice production, because of its importance.
 

Specifically the following are given numerical values:
 

(a) Production attributable to fertilizers.
 
(b) The area of irrigated land which could become available.
 
(c) The basic productivity of un-irrigated land.
 
(d) The value added per ton of the major crops.
(e) Infrastructure costs of cropland expansion. 

(1) Education,
 
(2) Health,
 
(3) Roads,
 
(4) Administration and security.
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(f) Irrigation canals and distribution system costs.
 

(g) Expanded Change Agent program costs.
 

5.1 Fertilizers and Rice Production
 

The production attributable to the application of
 
fertilizer was first considered in a macro manner, though it
 
is appreciated that the fertilizer is not spread equally across
 
the region. The total quantity of fertilizer reported used for
 
rice production in the Northeast is as follows: 

Fertilizer Total Rice Fertilizer l/ 
Thousand Area Per Rai
 
Tons. Million Rai Kg./Rai
 

1965 28.69 15.332 1.82 
1966 64.29 19.630 2.98 
1967 42.06 14.095 2.98 
1968 50.26 17.874 2.81 
1969 63.48 20.187 3.41 

The incremental production per Kg. of incremental fertilizer
 
increases as the level of application increases as follows:
 

Kg. of Incremental Kg. Incremental Production
 
Fertilizer per Rai of Rice Per Kg. of
 

Incremental Fertilizer
 

27.5 5.5 
35.0 7.4 
40.0 9.0 

At present and during the Third Plan period it is assumed

that the rate of application will be at the lower end of this
 
scale, and a constant ratio of 5.5 is used in the model.
 

The curve of fertilizer application per rai over time has been
 
smoothed and extrapolated to assist in determining the basic pro
ductivity of un-irrigated land. The following curve shows the use
 
of fertilizer per rai-measured against time.
 

1/ NEED PAG calculation based on (a) Dept. of Customs Import data. 
Tb) NEDB, National Accounts Division, Rice Balance Sheet. 

2/ NEED PAG calculations based on analysis by ADB Nongwai Study
 
team.
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NORTHEAST THAILAND 

ANNUAL FERTILIZER USE PER RAI 

FOR RICE PRODUCTION 

4.5 

4.0 - A 
3.5- A 

3.0- A 

2.5 - 1971 use of fertilizers 

= 4.42 Kg. Rai 

2.0 -
1971 fertilizer productivity 

1.5 - = 24.3 Kg. Paddy/Rai 

1.0 - Current Growth Rate Approx. 8% 

1965 1966 1967 1968 1969 1970 1971 
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The incremental production attributable to the application
 
of 1 kilogram of fertilizer varies between crops, and the follow
ing lists the values based on experiments which were assumed in
 
the model.i/
 

Crop Kg. Incremental Production 

Per Kg. Fertilizer 

Rice 5.5 

Fruit 3.0 

Garlic, Onion, Shallot, Chili 3.0 

Sugarcane No fertilizer use assumed 

Beans 2.0 

Groundnuts 2.0 

Tobacco 3.0 

Cassava No fertilizer use assumed 

Cotton 1.8 

Kenaf 1.25 

Vegetables 3.0 

Sorghum 4.0 

Maize 4.0 

The average cost of fertilizer in the Northeast is parti
cularly high, 2 baht a kilo, and in some plan programs it is
 
assumed that there is some form of government price control or
 
subsidy which reduces this to 1.50 baht a kilo, which is the
 
Bangkok price.
 

1/ See Agricultural Appendix for details.
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5.2 Area of Irrigated Land 

The potentially irrigated areas associated with Royal
 
Irrigation Department projects completed over the last decade are
 
shown in the following diagram. The annual growth rate is about
 
2 1/2%. All potentially irrigated land is not actually under
 
irrigation, and the National Statistical Office crop cutting sur
vey figure of 5.1% of rice land being irrigated and 94.7% un
irrigated was used to estimate a figure of 950,000 rai under
 
irrigation in 1968. The 2 1/2% growth rate derived above was
 
used to project the amount of irrigable land available in 1971,
 
the base year for the model which was thus assumed to be 1,020,000
 
rai.
 

FIGURE
 

POTENTIALLY IRRIGATED AREA OF R.I.D. PROJECTS
 

IN NORTHEAST THAILAND 1960-1970
 

1,200,000 

1,100,000 

1,000,000 

900,000 

800,000 

59 60 61 62 63 64 65 66 67 68 69 70
 

Source: Royal Irrigation Department, April 1, 1970
 

5.3 Productivity of Un-irrigated Land
 

The data available for productivity of land in the 
Northeast is an overall figure made ul rom the productivity of; 

(a) Fertilizer
 

(b) Irrigated land
 

(c) Un-irrigated land
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The NEED PAG best estimate of this for the base year for the
Third Plan, 1971 was 232.9Kg./rai. 
This is a mean value based on
 a minimum and maximum growth rate of 1.0% and 2.2% and a minimum

and maximum productivity in 1969 of 215.9 and 235.7 Kg./rai.
 

The overall Paddy production target for the base year, 1971
is 4.318 million tons and this is used in conjunction with the

overall productivity of 232.9 Kg./rai to 	determine an overall
requirement for 18.54 million rai of land. 
The production from
un-irrigated land can be obtained by subtracting the production

from irrigated land and that attributable to fertilizers. The
latter depends on a fertilizer productivity of 24.3 Kg./rai
determined from the curve of fertilizer used, which combinedwith an area of 18.54 million rai, gives 	a production of 451,000
 
tons of Paddy.
 

In the absence of data on productivity of irrigated land an
assumption was made that, on the average, productivity is 150%of that of un-irrigated land. 
This value is probably high, and it
must be made clear that it is simply the ratio between un-irrigate(
productivity and irrigated productivity, 	 and does not take intoaccount inputs which are practical to use with irrigation but notpractical without it. These additional inputs are accounted forelsewhere in the model. If Pl is the prod-ctivity of un-irrigatedland then the following equation which uses the empirical values
given above determines a numerical value 	 for Pl. 

18.54 	x 0.0243 + (18 .54 -i.02)p I + 1.02 x 3 p1 = 4.318
 
2
 

This gives a value of 203 Kg./rai, which is used in the model
 
as the productivity of un-irrigated land in the base year 1971.
 

The productivity of un-irrigated -and, without fertilizers,

for other crops was assumed to be the following in the base year
1971:
 

crop Kg./rai 

Fruit 
 1,000

Garlic, OL.:_on, Shallot, Chili 300 
Sugarcane 
 4,000

Beans 
 135

Groundnuts 210 
Tobacco 
 155
 
Cassava 1,960
Cotton 
 120

Kenaf 207 
Vege tables 
 700

Sorghum 
 250

Maize 
 211
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5.4 
 The Value Added Per Ton of the Major Crops
 

The values added per ton at constant 1962 prices are
as follows. 
 They are discussed more fully in the methodology

Appendix A.
 

VALUE ADDED PER TON AT CONSTANT 1962 PRICES
 

crop Baht per Ton 

Fruit 1,600 

Garlic, Onion, Shallot, Chili 5,000 

Sugarcane 80 

Beans 2,000 

Groundnuts 2,170 

Tobacco 7,500 

Cassava 230 

Cotton 2,880 

Kenaf 1,880 

Vege tables 500 

Sorghum 700 

Maize 700 

Rice 826 

5.5 Infrastructure Costs of Cropland Expansion
 

5.5.1 Education
 

The value of crop production is determined
basically in terms of baht per rai, and government costs are
consequently calculated on a "per rai" basis. 
 It is assumed
 
that in the new areas:
 

1 Farm = 20 rai. (1 rai 
= 1,600 sq, meters.)

1 Farm has 5.5 people

1 Farm has 0.86 children of school age.l /
 

1/ These are regional averages.
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Education will be provided for the newly developed
 
areas at approximately the level of the average for the region.
 
New classrooms will be provided as a capital cost and teachers
 
will be employed to give an annual cost. These are based on
 
the following estimates:
 

Current education capital costs (classrooms) are
 
3,200 baht/pupil.
 

Current annual teacher costs are 80 baht/per capita.
 

The people moving to new land are transfers from areas
 
having education facilities and consequently the above costs 
must be modified to take into account savings. It is assumed that:
 

Education 	capital costs for new land development
 
are 1,600 baht/pupil.
 

Education annual costs for new land development
 
are 40 baht/per capita.
 

This gives the following costs per rai:
 

Capital cost = 69 baht per rai, 

Annual cost = 2? baht per rai. 

5.5.2 Medical and Health
 

Health services will include 3rd Class Health Centers
 
appropriate to the population of the new developed lands and the 
average population to health center ratio for the rural areas of
 
the region. Similarly to education facilities the new land costs 
take account of savings due to transfers:
 

The following are the cost estimates per rai: 

Capital cost = 24 baht/rai 

Annual cost = 4 baht/rai 

5.5.3 Roads 

It is assumed that the new areas will have a road net
work grid of approximately 5 kilometers spacing, that is 1 sq. km. 
(625 rai) requires 0.4 km. road. This is a maximum which because 
of existing roads and savings elsewhere is not likely to be neces
sary, and it has been reduced to 80% that is . sq. km. (625 rai) 
requires 0.32 km. of road. 
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Pioneer road construction costs are 250,000 baht/km. 

Pioneer road upkeep costs are 8,000 baht/km. per annum. 

On the basis of the above: 

Pioneer road capital cost = 128 baht per rai. 

Pioneer road annual cost = 4 baht per rai. 

5.5.4 Administration and Security
 

This item is difficult to quantify, there will be
 
a requirement for additional personnel, (officials and police),

additicnal office space, and additional vehicles but there is in
sufficient data to make an estimate of costs. It was decided to 
use the same figures as those used for education.
 

Administration and security capital cost = 69 baht/rai. 

Administration and security annual cost = 22 baht/rai. 

Capital Costs Annual Costs 
Baht/rai Baht/rai 

Education 69 22 

Medical and health 24 4 

Pioneer Roads 128 4
 

Administration and security 69 22 
Total 290 52 

If capital costs are assumed to be amortized over ten years 

then: 

Infrastructure costs of new cropland are 81 baht per rai.
 

5.6 Irrigation Canals and Distribution System Costs
 

The following estimates are based on data from the Lam 
Nam Oon Study by BUREC.I/ Total costs of the project can be sub
divided as follows: 

Preparation, Dam, Spillways (plus % overhead) 166 M. Baht
 
Canals and Laterals (plus %overhead) 281 M. Baht 
Farm distribution and drainage (plus % overhead) 59 M. Baht 

Total 506 M. Baht 

1/ "Final Draft, Lam Nam Oon Project Planning Report." 
1968. U.S. Bureau of Reclamation. 
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The area of irrigated land which will become available is
 
as follows:
 

LAM NAM OON
 
PLAN A. PHASING
 
FROM YEAR ZERO
 

300,000 Wet Dry 
Season Season 

Rai Rai 
200,000 0 

1 
0 
34,000 

0 
8,000 

RAI 2 
3 

68,000 
102,000 

16,000 
24,000 

100,000 4 
5 

136,000 
170,000 

32,000 
40,000 

DRY SEASON 

6 
7 
8 

204,000 
204,0Uo 
204,000 

48,000 
56,000 
64,000 

9 204,000 72,000 
10 204,000 80,000 

0 1 2 3 4 5 6 7 8 9 10 

YEARS 

The full potential irrigation will not be achieved for ten
 
years after the project starts to come into operation. It was
 
considered unlikely that the maximum 283,000 rai of irrigation
 
would be achieved and a figure of 220,000 was used in calculating
 
the cost per rai. This assumption was considered still to give
 
favorable costs of production on irrigated land.
 

The BUREC study assumed a 50 year amortization of costs in
 
determining a benefit/cost ratio, but this was considered to
 
be too long a period and to establish an annual cost the follow
ing amortization periods were assumed. 

Preparation, Dam, Spillways 
Canals and Laterals 

30 years 
20 years 

Farm Distribution and Drainage 10 years 

The operation and maintenance costs are assumed to be 25.0
 
baht/rai for the whole system and are therefore relevant to any
 
program that is developed.
 

Preparation, Dam, Spillways
 
Amortized over 30 years. 5.5 M. Baht per year
 

Canals and Laterals 
Amortized over 20 years. 14.05 M. Baht per year
 

Farm Distribution Systems
 
Amortized over 10 years 5.9 M. Baht per year
 

Total 25.45 M. Baht per year
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Most programs considered for the Third Plan excluded fur

ther new construction of dams, then:
 

Canals and laterals cost 14.05 M. Baht per year
 

Farm distribution systems cost 5.9 M. gaht per year
 

Assuming 220,000 rai irrigated
 
the cost is 90.68 Baht/rai per year 

Operation and mai.ntenance 25.00 Baht/rai per year 

Total 115.68 

For farm distribution 
systems only the cost is 5.9 M. Baht per year 

That is 27.0 Baht/rai per year
 
25.0 Baht/rai per year
 

Total 52.0 Baht/rai per year
 

5.7 Expanded Change Agent Program Costs
 

Expenditure on change agent programs are considered to
 
show their benefits in increased productivity. On the basis of
 
a 300% return for government expenditure on research and exten
sion, program levels determined for the Third Plan period are
 
such as to increase productivity by about 1 1/2% per year above
 
the current trend. The return for research and extension expen
diture used here may be low 1/ compared with that experienced
 
in more developed countries where new ideas gain more rapid accep
tance. The current productivity trend for some crops, notably
 
maize and sorghum, is downwards because of land depletion, and
 
the productivity increases considered here do not equal the de
crease.
 

The actual additional Change Agent budget is largely

nominal and intended to demonstrate the emphasis on a wide
 
variety of crops. The total additional value, 29.25 M. Baht
 
for the five year plan, was the same for all programs considered
 
in the model.
 

1/ Lester R. Brown "Seeds of Change", 1970.
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Additional Change Agent Budget
 
M. Baht 

5 Years Annual 

Rice 0 0 

Fruit 3.75 0.75 

Garlic, Onion, Shallot, Chili 1.50 0.30 

Sugarcane 1.50 0.30 

Beans 3.75 0.75 

Groundnuts 1.50 0.30 

Tobacco 1.50 0.30 

Cassava 1.50 0.30 

Cotton 3.75 0.75 

Kenaf 3.75 0.75 

Vegetables 1.50 0.30 

Sorghum 1.50 0.30 

Maize 3.75 0.75 

Total 29.25 5.85 

6. 	 CROP MODEL CALCULATION 

6.1 	 Procedure
 

There is not a large variation between the alternative
 
ways of achieving the target production of crops other than rice.
 
A basic set of calculations were performed for the other crops,
 
except fruit and vegetables, in which the following were assumed:
 

(a) 	 No irrigated land used. 
(b) 	 Standard fertilizer program. 
(c) 	 Standard Change Agent program.
(d) 	 Amount of un-irrigated land used (assuming no 

land use control). 
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This basic set of calculations is given in the tables

accompanying each plan.
by changing only 

Small variations on this are introducedfruit and vegetablesdual changes to each rather than making indiviof the 12 other crops used in the model.For example the variation involving 100,000 rai of double cropping introduced over the 5 year period is all applied to fruit
and vegetables and none to the others.in the various Large variationsways of achieving occur
these are combined with 

the rice production target andthe minor other crop variationsthe five representative plans detailed in the sections which
 
to give 

follow.
 

6.2 Plans A, B, C, D, E
 
The assumptions, the calculations, and the outcome of
th. five plans 
are detailed in the following sections.

The crop mendel was develooedcultural advisors. 
 for the use of NEED agri-In using it to develop their proposals they
made two modifications; first they used 'Farm Gate' prices rather
calculations. 


than value added, and second they used only overall benefit/cost
This results in
this appendix some minor differences betweenand the final report recommendations.however, noof substantial They are,significance. 
6.2.1 
Plan A. Maximum Irrigation Plan
 

If all the existing reservoirs and tanks werefully utilized for irrigation it would probably be possible to
 
increase the amount of irrigated land by 1,000,000 rai and this
 

to be 
is taken as the target in this plan. 
 It is assumed that half
 
systems, and other half would require canal, 


this amount would only require the addition of farm distribution
 
laterals and farm
dis tribution systems. 

Fertilizer use is assumed to 
grow at the current rate
of 8%.
 

The production of other crops is assumed to be basic,

except for double cropping of 50,000 rai in fruit production
and 50,000 rai in vegetable production. 
The basic figures 
covering all other crops for Plans A,B,D, and E are broken down by
crop following Plan A.
 

6.2.2 
Plan B. Maximum Fertilizer Plan
 
Sufficient fertilizer is assumed to be used so 
there is -,o need for extra land, irrigated thatachieve the production or un-irrigatedtargets. toincluding 1'".it and vegetables, 

The other crop production,is assumedin to be the same asthe basic:. iet of calculations. 
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In all the plans where there is a government input

to encourage the use of fertilizers it is assumed that a sub
sidy amounting to 50 satangs is given on each kilogram of fer
tilizer. That is a price in the Northeast of 1.50 baht per

kilogram, which is the Bangkok wholesale price, instead of the
 
current 2.00 baht. 

6.2.3 Plan C. All New Land
 

This set of calculations is intended to be the most
 
pessimistic view of the way crop production might develop. It
 
is assumed that all increased crop production is obtained by

expanding into new un-irrigated land. Fertilizer use for rice 
does not increase beyond the current level and none is applied
 
to other crops. The amount of irrigated land is assumed also
 
to remain constant. Because no change agent programs introare 
duced productivity is assumed to remain constant or deteriorate. 
This is a possible situation, which is hoped will not occur. 

6.2.4 Plan D. No Change 

The no change calculation is intended to be a moder
ately optimistic view of the crop production situation as it
 
might be if no particular government effor-: is made to influ
ence it.
 

Fertilizer use for rice production grows at the cur
rent 8%. Irrigated land increases by 25,000 rai per year, with
 
un-irrigated land expanding to meet the production targets.
 

Other crop production, including fruit and vegetables,

is assumed to be the same as 
in the basic set of calculations.
 

6.2.5 Plan E. Recommended Plan
 

The main assumptions in this plan are that the rate
 
of increase of irrigated land shall be doubled from 25,000 rai
 
to 50,000 rai per year. The use of fertilizer is encouraged

for rice production to enable the production target to be achi
eved without using any new un-irrigated land.
 

Other crop production generally is the same as in
 
the basic set of calculations, but for fruit and vegetables it
 
is assumed that double cropping of 50,000 rai for each is used
 
by the end of the plan period.
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CROP MDEL - PLjN A. 

Maximum Irrigation Plan 

-All Crops1971 1972 1973 
 1974 19i75 

FERTILIZER 
Tons 1,000 82 99.7 117 135
 
Crops Ton 1,000 2 154


UN-IRRIGATED L!NDArea Rai 1,OLO 22084 --22179 22190 
 22232
 
Productivity Kg./rai  _ 22305

Production Tons 1,000 _ 
 -
 -
 -
RnIAT LAD -Area Rai 1,000 1020 
 1220 
 1420 1620
Productivity Kg./rai  1820 

Production Tons 1,000 
 -


PRODUCTION TOTAL - - -

Area Rai 1,00 23104 23399 23610 23852
Crops Tons 1,000 


24125 

IC -KTAL B jIT - -- --

Value Added/Ton. Baht 
 -Increment V. A. M. Baht 0 227.0 443.0 667.2 89.2 
Irrigation Canc-ls M. Baht 0 11.6 23.2 34.8Farm District 1. Baht 46.40 5.2 10.4 15.6 20.8Fertilizer M. Eaht 
 0 36.6 
 72.7 109.3 147.7
Infrastructure M. Baht 
 0 23.9 40.9
Change Agent X. Btht 60.8 82.7
0 5.85 5.85 5.85 
 5.85
Total 
 M. Baht 
 0 83.15 153.1 
 226.4
Government Total 11.Baht 303.5
0 51.8 90.6 132.4 176.1 

BE EFIT/COSTOverall 
Government 


--2 
V.A. Total Y;.Faht - 6128 6345 
 6567 680
ADD I UT4 
tUn-irrigated Rai 1,000 - - -Irrigated Rai 1,000-_ 
 - -
Fertilizer Tons 1000 ......-

/ Plus 1-00,00 rai double cropping by 1976
 

1976 


172
 

_ 

22405
 
-


202 /
 

24425
 

1144 


58.0 
26.0. 


186.0 

106.7 


5.85 

382.6 

2282.0
 

-

7045 


-

kTot,. 

3378
 

174.0 
78.0
 

552.3
 
314.9
 
29.25
 
1148
 

672.8 

.994-
5.02 

32889
 

321
 
268
 



--

CROP MODEL - PLN A. 

Maximum Irrigation 

- Rice Fruit
 
______1971 1972 1973 !1974 1975 11976 Totr l 1971 1972 1973 197L- 1976 Tot... 1975 

FE.TILI2M. 
 .-. . .. . . . 
Tons-1,000UN-IRRIGATED.. LAS 82 90 98 106 1 115Crops, N l56 63I61 i 124 I 0 10' 2.0Tons - 1,000 451 494 1 540 586 633 681 , I0 0 _._.__,v " 3.0 .0 5.06.. 9.30 12.0 5.0 
Area Rat - 2,000 17522 17410 17304 17206 17123 117047 
 463 I 463 I 461 459 456 453
Produc~tvity 1(g,3ai 20j 205 207 209 211 213 1000Production Tons 1,000 35 96 10151 1030 1 1046 1061 1077
3596
55 3691543613 3631 
 463 470 474 4
 
Area, Rai lC0O 1020 1220 1 1420 ....
 

14 011620 1820 2020 0 10 20 4
Productivity rgoan 
 304.5 307.5 310.5 ;313.5 316.5 319.5 1 1015uct1030 1046 106 177Production Tons 1,000 1000 1015 1030 106 1061PRODUCTION TCTj 311 375 1077'-L -- I ~441 1 508 576 645 iI 2_ . -__2 3 i 42 6..-........ 


Area, Rai 1,000 
 18542 18630
C r p T n 1 0 0 18724 118826 i1943 119067 63 73 81 89 !1 96
Crops Tons 1,000 4318 4438 4 4690 4822 4957 
6 
63 4834 501 519 

5031563 

oCRUMU I E'CT- 536 -----... - _-463 -.... 553Value Added/Ton Beht 826 826 826 826Increment V. ~ h 9.2 2 2 6 82 826. 82 .... 1600 1600... 1116000 . 1600 60...16..1.160 1600.. 1600 

4-,N. &Jh 1. 2. 
 1016.3 527.8 1552.9 0 32.0 8 9. 660.8 11 6 .8 144.0 I43.2 
Irrigat. Caaals 'If. Baht 0 11.6 23.2 34.8 46.4 58.0 174.0 -Farm Distric X. Ea:nit 0 5.2 10.4 15.6 20.8 26.0 78.00 - -Fertilizer H. -Bat 0 16.0 

32.0148.0 66.0 84.0 246.010 2 .0 ! .O 
-

Infrastructure -. Baht O O 80 10.0 30.07.13 14.74 23.0 32.48 42.53 119.9 0 0 0.24 -0.40 -0.73 -1.13 -2.50Change Agent M. BahtTotal M. B,4t - - i  -7, 0 0 0.75 0.75 07 0-7 0 3.750 39.93 80.34 121.4 165.7 210.5 617. .70 1 2.75 4.51 6.35 8.02 9.62 31.25Government Total M. Baht 0 23.93I 48.34 73.40 99.68 126.5 371.9 0 !1.25 1.51 1.85 
 2.02 2.12
OverBp - -/C . . . . I 2.51 8.75 
14.2
Government _- - - I - i--- 1.2 

SUIRY 
 ~K j--- -50.6V.A. TotalM. BahtAJD 0NAL _- 3666 3769 34: 983 i 4094 19386 - 73-- - _.. 802 - 858 5[T .. ..... .. 830. 
Un-frrigatedRai ,000 I -
IrTrigated Rail ,000 - -14IFertUizer Tons 1,ooo i . . . i , 123 - - ' 50- 1.. .. 15 '
 
1/ Double cropping 2/ There should be a portion of the cost of the irrigation but no attempt has been made to 

CD allocate it. 



CROP M0DEL - PLAN A.
 

Maximum Irrigation
 

Vegetables 	 Other Crops Aggregate / 
T1973!--~1971 1 972  1 973 1 1974 11975 1976 Total 1971 11972 1974f, 19751 1976 Toa 

FERTILIER 
 1 
Tons 1,000 0 10 2.0 13.0 .0 5.00 7.7 15.3 23.0; 30.6! 38.3 iit-
Crops, Tons 1,000 0 13 6 9 12 15 i __I--

UN-IRRIGATED L"ID f i -. . 
Area Rai 1,000 	 4 89 531 585 1 3817 0361 169 01i74 510 557 	 3625 15
ProductivityKg/Rai 700 711 721 732 743 754-

Production Tons 1,OO 332 348 368_ 389 414- 441- _ 
IRRIGATED LAND 1 - ,IArea ,000 0 30 4- 5 - -

Productivity Kg./Rai 7JO 711 721 732 743 7 - -

Production Tons 1,0OO 0 7 14 22 30 38 
 -


PRODUCTION TOTAL1 

Area,Rai 1,000 L74I 499 530 561 598 635 3625 3817 3915 40361 416) 4320Crops Tons 1,000 3321 358 388 420] 456 494 _ - - -

DICRETAL BNEIT --- 50 50

Vaue Added/Ton. Baht 500 500 500 500 5895 	 -_o_
t51.-I
Increment V.A. K. Baht 0 ]13.0 28.0 44.0 62.0 81.0 228.0 0 82.9 518 6.3 13041 139.3 1154.4 

COSTSI __ I _ - - -- - --
Irrigation Canals M. Baht - - - - - 2/ - -I - 0 
Farm District F. Baht . . . ..- I_ - _ 1_ 0 
Fertilizer 11. Baht 0 2.0 4.0 6.0 8.0 10.0 30.0 0 16.6 32.7 49.3 65.7 82.0 246.3 
Infrastructure L. Baht 0 1.22 2.92 4.62 6.80 8.99 24.55 0 15.5 23.5 33.6 44.1 56.3 173.0 
Change Agent i. Baht 9 0.3 0. 3 0.3 0.3 0.3 1.5 0 4.848 4.8! 4.81 4.8 24.0 
Total B.t H. 0 3.52 7.22 10.92 15.10 5605 0 36.9 61.0 87.7 1114.6 !143.1 "43.3 
Government Total ii. Baht 0 2.02 4.22 6.42 9.10 11.79 33.55 0 24.6 36.5 50.7 I 65.3 81.6 258.6. 

BMNFIT/COST -- T . 
Overall 4.07 2.60 

SUM ARY - - I " .46_Government - - - ...-	 ----- ------. 

V.A. Total M1. Baht 	 17 19 21 2 4 0811 58 63 13 89 89[ADDITIONAL I.PTS 1017 9 42 475 -- j 1510 180 I 1653 I 1735 1819 
Un-Irrigated, Rai1,069 
' Rai 1,000 - -I- 0Irrigated, 
Fertilizer Tons, 1,000 15 "1.9 

1i Double Cropping 2 	 There should be a portion of the cost of / For individual calculation 
the irrigation, but no attempt has been see relevant tables. 
made to allocate it. 
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CROP MODEL - OTHER PRODUCTION
 
PLAI S A, B, D & E 

C li Onic Shallot, Chili. _ _ Sugarcane - Beans 

1_971 972 , 19731 1974. 1975, 1976, Tot .. u1974.1i19711972 1973 1751197", lTt,-l1971 i197211973; 197197511976
FERTILIZR, _o

I- I i i 
Tons - 1,000 0 0.3 O.L 0.9 1.2 1.5' 0 0 01 0 !0 0 51 0.9 1.4! 18 2.3 
Crops Tons-1,000 0 0.9 1.. 2.7 3.6 4.5 _ 0 0 0 0_ 0 0 0 1.! 1.81 2.81 3.61 46 

UNIRRIGI'MED I.;DI t t V t 1 1*~ 
:rea, Rai-1,O00 140 140 139 139 139 1391 190 193. 196 199 2021 :1 8 8 

_30 281 32 38! 48 63Productivity Kg/Rai 300 3D 309 313 3181 323 4000 40604121 4183 4245 430 j135 137 139 141 143 145 
Production Tons-1,O00 42.0 42.; 43.C 43.7 44.2 44.9i I 7501 773 796 820! 844 86.5 3.8 4.41 5i 6.9 9. 

-. I.RIG 9i3. "'-_8 .T.D LAND...r e a , R ai - 1 ,0 00 I .. I- i - I .. 

roductvity Kg/Rai- - -
Production Tons-1,00 - - -  : 
,ea, Ra-I,000 140 10 135 1391 139, 1391 33 28 I 32 38 48118 190 1 19 3 1 9 6 1 9 9 1 2021 63 

Crops, Tons-1,OO0 42.0 43.4 44.8 46. 417.8;49.41 750 7731 796 8201 844. 8691 i 4.5 4.8! 621 8 1110.513.7 
fINCRMENTAL B ._].7IT - I -------- 1 ------ . --. 

-

Value addod/ton Ba!ht 50OC1500 ,000 000 5000 5000 ! 801 o 80 o 80 80 80 2000 2000200012000 .... :2000!
Increment V.A. M. Baht - 0 7.0 14.0 . . o0 3 7.5219.5 1.141 60 

Irrig. Canals, M. Baht .. 0 -- - - - 0 . . . . .
0Farm Distr. 1. B-ht -. . . . . .-0 0 

- I - 0 - - - 0
00I 

Fertilizars M. Baht 0 1.3 2.7 0.0-C-7 2.0 03.31 - 0 0- 0 81 6i6 138Infrastructure Y. Baht 0 0 -.08 -.08 - 08 -. 081-032 0 0.16 0.4010 6 8 0 0 1.0 1 2.8r.6, 4.6 3.8 ... . 0.65. 3.23 0 .40 -.0810.4011.22 2 44-3.58,•.13!
Change Agent M. Baht 0 0.30 j.30 0.30i0 30 0.30! 1.50 0 30 0 30'O 3010-30!0-30 i1.50 0 0.75 0.75!0 O751075075 3 75 Total K. Baht 0 1.00 1.52 2.22 2.9213.52111.18 0 046 0.7010.99511.1911.43, 4.73 0 1.3512.4713.95!5.5717.79 21.49 I
Governent Total M. Baht 0 0.50 0.52 0.7210.9211.02 3:681 0 0.9511.1911.431 4.73 0 0.601.12l.85 L2.?7[4.34 10.780o.460o70

7FM ITI7COST . . . .. .| .. . ... | - .. . ...- .. .. ... - " Overa - - I 9.571 - - 7 55  1.97
 
Goverment 29.07 ! i- 55 - A 3.8

21 7 V.A. Total. Y. Bnht 1 22 1 239 247 1591- i66 6 70 30 { l 12 161 21, 271 86 

DITIONAL INPUTS 2 47I I 6 6
 
Un-Irrigated Rai-1,000 - .. 
 - - ! -141 30 
Irrigated Rai-l,000 . . . .5- 0 ... - /0 _I0 1 
Fertilizer Tons-1,000 

____ 4.. -5 ! 0 ! I-6.9____ j ____ __-. _ I _"____;_____'Z_ _. __ _. ... 

-H 

!) 

http:L2.?7[4.34
http:0.601.12l.85
http:0.7210.9211.02
http:1.3512.4713.95!5.5717.79
http:0.7010.99511.1911.43
http:2.9213.52111.18
http:0810.4011.22
http:417.8;49.41


CROP M0DEL - OTHER CROPS PRODUCTION
 
PLA JS A, B, D & E 

Groundnuts Tobacco Cassava
 
____1971_ 
 iF1972 1973 1974111975119763 Total j19711197 1973'1974 19751 1976 TotalI19711972,1973197411975!1976 Total 

Tons -1,000 0 -3 0160.911.21.51 0 0 00 3 o6 0 :2-
Cr Tons-1,000 , 0. 1 2.71 3.6 4.5 0 0.9 1.8i 2.7- 0 0 0 0 0 0 

Area, Rai-1,000Productivity Kg/Rai 166 166~166J 166; 166 1661 130 1301 130; 130 131 132 1201 1201 123;210 2131 216i 220 2231 226. 155 1561 158!lgJ 1601 125 127 132 1161, 196o11989'20I2,205 2080,2111Production Tons-1,000 c4.9135.4135.9136.4 36.9 37.5 2.1 20.3,20.5i20.7120.9121.2 9i 2481 257 265 278 1
 
rIATJ LAaIOTND
 

Area, Rai-1,O01T 
- I - ~l 1 

oductivity Kg/Iai . . . . .
Production Toni-l,00
~fTFU~GI 

. .. 

F 1 0 -2 
Area, Rai-1,O00 166 166 166i 166 166 166 1 1301301 30 13 31 131 123 127 132
_rop,_Tons-l,00 134.9i30.0 37.138.2 39.3 [0.51 20.1 21.2122.3 23.224.5125. 235 9 24 257 265! 278 

MNCRE1,ITAL BENEFIT 2170 227 2100 i00 00 2351 2391 248- -- 26-- 2 . i 
V.lue added/ton 3aht 2170121707500 7 750010 755001750i 2301 2301 230 230, 230i 230 
Increincnt V.A. M. Bt 0 .42.00 0240 4.80 7.19 9.59 t12.2 36.19 0 8.25 16.50 . i33-00 123.7 0.92'2.9915.0616.90!9.89 25.76COSTS " 
 - .. ...
 
Irrigation Canals,'i.  0 I o0 0Farm Distr., X. Baht 0 0 -o 0
Fcrtilizcers M. Baht 0 .71 T- 2.0!1 2.7j 3.3 I10.0 0 I0.7 1.3 2.0 2.77,33 1000i - -' i 0
Infrastructure M. Baht 0 0 0 00 0 0 0 0 0 0 0.0810.16 0.24 !0.24 0.41,0.5710.97 2.19 
Change Agent M. Baht 0 .00 . . . 1.50 0 0.30 0.30 0.30!0.30100-3 1.50 0 0301030 0.3010-30i0:30 I 1.50 I 
Total M. B_ht 0 1.00 1.60 2.30 3.00 3.60 L.5 0 1.00 1.6012.3013.0813.76Goeenoal___h__0.0I.6 .0 i0 11.74 0 0.30 10.54 0.71087 1:27 3.69GovermentTotal. 0.0 0.:80 1.00 1.10 4 -- -]-- I - - 4.00 0 0.50 0.60 .8011.08il.26 4.24 0 i0.3010.540.7101.27 3.69BEEiT/COST - - I
 
Overall 3 .14- - - - -- 1.54 - - 6.98 
Gover9ment 
 9-29 ---1-9---- -

V.A. Total M.Baht -78! 811 831 861ADDIT±ONAM1NUTS+ 88 416 .159 167 174 184, 9 - 55! 57 59! 61 64 26 

Un-rrigatd Ra-1,000 0 2 KUn-IrrigatOd Rai-1,000 o0 
Fertilizer _Fetlzr os100 4.'5 -___ -___.. __ -.. -_ -I-[J 

122 
. - 45- - ,oI 5.. 

I-,' 

http:i0.3010.540.7101.27
http:1.6012.3013.0813.76
http:0.41,0.5710.97
http:0.0810.16
http:0.92'2.9915.0616.90!9.89
http:0160.911.21.51
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CROP MODEL - OTHrM CROPS PRODUCTION 
PLANS f, B, D & E 

Cotton Kenaf Sorghum
1197111972 1973 1974 k-975 976 Total 1971 197 2 1973 1974 975 1976 Total 197111972 197311974 1975 976 'Total 

_ _FERTILIZERI ; 197 1973 91 197519 6 To a 
Tons - 1,O0O 0 1 2 3 4 5 0 3 6 9 12 15 0 .6 0.9 1.2 1.5 
Crops Tons-1,000 0 18 3.6 5.4 7.2 9.1 3.75 7.50 11.3 15.0 18.7 2.4 3.6 4.8 6.0 

UN-IRRIGATED LANX 

Area, Rai-1,000 275 2732318 35 50160911622 1635 1657 674 1683 82 196 9~ 1 1 
Productivity Kg/Rai 120 122 124 125 127 129 207 209 211 213 215 218 250 249 247 246 245 243 
Production Ton-1,O0O 33.0'35.0 37.4 9.7 P25 5.1 333 339 345 353 1360 367 2.6 23.824.4 25.5 27.6 28.7 

RIG.TED LAND 
" ea, Rai-1,OO0 .. . 

.Productivity Kg/Rai .. . 
..Production Ton-l100 ..... . ....
PRODUCTION TOTAL " i 

Area, Rai-1,000 275 287 302 1318 335 350 1609 1622 1635 1657 1674 1683 82 96 99 104 113 118 
Crops, Tons-1,O00 33.0136.8 41.0 45.1 49.7 54.2 333 343 353 364 375 386 20.6 25.0 26.8 29.1 32.4 34.7 

II-'CB--vaT.'iLBENZEFIT 
-

Valueadded/ton Baht 2880 2880 2880 880 2880 2880 1888 1888 1888 1888 1888 1888 700 700 700 700 700 700 
Increment V.A. 11. B-ht 0 131.9 23.0 34.8 48.1 61.1 178.9 0 18.9 37.8,58.5 79.3 100 294.5 0 3.08 4.34 5.95 8.26 9.87 31.50 

CCSTS i - --.. - - -
Irrigation Canls, .. 0 0 - - - - 0 
Farm Distr., iH.Baht . . . . . . 0 0' - - - - - - 0 
Fertilizers K. Baht 0 2.9 5.8 8.7 11.6 14.6 43. 4A1- 0 6.0112.0 18.0 24.0 30.0 90.0 0 0.6 1.2 1.8 2.4 3.0 9.0 
Infrastructure !i. Brht 0 0.97 2.19 3.48 4.86 6.08 r17.58 0 1.05 2.10 3.89 5.27 5.99 18.3 0 1.13 1.38 1.78 2.51 2.92 9.72 
Change Agent1 . Baht 0 0.75 0.75 0.75 0.75 0.75 3.75 0 0.75 0.75 0.75 0.75 0.75 3.75 0 0.30 0.30 0.30 0.30 0.30 1. 50 
Total ?. Baht 0 14.62 8.74 12.9 17.2 21.4 6.73 0 7.80 14.9 22.6 30.0 36.8 112.1 0 2.03 2.88 3.88 5.21 6.22 20.22 
CovernmLnt Total X. Bz-ht 0 2.44 4.39 ;6.36 8.51 10.5 132.18 0 3.30 5.95 10.1 12.0 14.2 45.65 0 1.58 1.98 2.53 3.41 3.97 13.47 

BEUIZIT/COST 63 - - - - - -
Overall .. 2.77 - - . 2.63 . . . . . 1.56 
Government 5.56 6.5 - - - - 2.34 

SUiARY666 772 ______V.A. Total I. Baht - 106 118 130 143 156 653 -687 70 729 3437 - 18 19 20 23 24 .04 
ADDITIONAL INPUTS-5I 

Un-Irrigated Rai-l,OCO -. .. . 75 - -- -- - 74 - 3.6 
IrrigaitEd R-21-1,00- - - - - 0 - _ - - 0 - - - - -0Fertilizer Tons-1,000 - - - S - - - 15 

i/ Agrochemicals added tc fertilizer in ratio of 20 fertilizer to 1 agrochemical. 



CROP MODEL - OTfE-R CROPS PRODUCTION 
PLANS A, B, D & E
 

Maize___ Crops/Excluding Paddy, Fruit & Vegetable 

-1973
1971 '1972 11973 1974_ 1975 196 Total 1971 1l9 7 2 1974 195 176 fTotal 

jETLM1 8. 1001Tons - 1,OO _ 2.0 4.0 6.0 8.0 10.0 0 7.7 15.3 23.0 30.6 38.3
 
-Crps Tons-1,00 0 8.0 16. 24. 32.0 .0_ 1 - - - -_ -

UN-IRRIG,.TED L.ND -40 - . -

Area, Rai-l,OOO 882 1038 I 1096 1 1163 1237 1335 3625 I3817 13915 L36 4169 4320 
Froductivity Kg/Pai 211 210 2091 208 207 206 - I . . . -. -

Production Ton-1,000 186 218 229 242 256 275 - - -

IRRIGATED LAN i 'jI
.r.,Rai-1,O0 - -I- -- - --


Productivity Kg/rali _ _ .
 
Production Ton-1,O00-


Frea,O Cai-,O'0 882 1038 1096 1163 1237 35 3625 3817 3915 403-* 4169 4320 
Crops,II CP haT,LTons-1,OO0EFer JT 186 4 226 1245 266 288------ 315 71!8 

Value added/ton bal-t 700 700 700 700 700 700 ..
 
increment V.A. k. Bahc 0 28.0_I 41.3 56.0 [71.4 90.3 i 287.0 00 82.9 '151.8 226.3 1304.1 389.3 11544.
 
Irrigation Canals, II. B, .. . 0.. 

Fprm Distr., x. Baht - - - - - 0  00 
Fertilizers H. Baht 0 4.0 8.0 12.0 16.0 20.0 60.0 0 16.6 32.7 49.3 65.7 82.0 1 246.3 
Infrastructure H. Baht 0 12.6 i 17.3 23.1 28.8 36.7 118.5 0 15.5 23.5 33.6 44.1 156.3 I 173.0 
Change .gent M. Baht 0 0.75 0.75 0.75 0.75 0.75 3.75 0 4.8 4.8 4.8 4.8 4.8 24.0 
GoverTotal 0 17. 26.1 35.8 45:5 57.4Government Total -. Bant 182.3 0 36:9 61 0 87.7 114.6 143:10 1. 2.1 26.8 j 33.5 42.4 ,137.3 10 443.324.6 36.5 50.7 1 65.3 81.6 258.6 

BSNEFIT/COSTr-- - - 1- __ __ __ _____

Overall - -  1.57 ... I 2.60 
~Govrnment - 1-_-- 4.462.69_ 


V.A. Total 0. Baht 158 172 186 202 939 - 10 158 

Un-Irrig:,tod Rai-l, - - - 453 - - - - - -695Irrigated Rai-1,OO 0 .... 
 0 

Fertilizer Tons-1,OOO ., 30 - - .. 114.9 

I 



CROP X)DEkL - PLAN B 

Mwdnmm Fertilizer Plan 

A LL C R 0 P S 

197. 1972 1973 1974 1975 1976 Total 

FERTILIZER 
Tons 1,000 82 106.7 132.3 158.0 185.6 211.3 
Crops Ton 1,000 - - - - - -

UN-IRRIGATED LAND 
Area Rai 1,000 
Productivity Kg/rai 

22082 
-

22309 
-

22446 
-

22605 
-

22781 
-

22975 
-

Production Tons 1000 - - -

IRRIGATED LAND 
Area Rai 1,000 1020 1020 1020 1020 1020 1020 
Productivity Kg/rai I - - - - -
Production Tons 1,000 - - - - - -

PRODUCTION TOTAL 
Area Rai 1,000 23102 23329 23466 23625 23801 23995 
Crops Tons 1000 - - - -

INCREmENTAL BENEFIT 
Value Added/Ton Bht - - - - - -
Increment V.A. 
Million Baht 0 227.0 443.0 667.2 899.2 114. 3378 

COSTS 
Irrigation Canals 
Million Baht - - 0 
Farm District. 
Million Baht 
Fertilizer N. Baht 

-

0 
-

50.6 
-. 

101.7 155.3 211.7 264.0 
0 
783.3 

Infrastructure 
Million Bat 0 18.34 29.5 42.68 56.65 72.34 219.5 
Change Ag nt Million 
Baht 0 5.85 5.85 5.85 5.85 5.85 29.25 
Total Million Baht 
Govt. Total M. Baht 

0 
0 

74.79 
37.0 

137.1 
60.8 

203.8 
87.3 

274.2 
115.4 

342.2 
144.2 

1032 
444.7 

LNEFIT/COST 
Owrall 
Government 

3.27 
7.60 

V.A. Total M. Baht 6128 6345 6567 6804 7045 32889 

ADDITION INPUTS 
Unirrigated Rai 1,000 -
Irrigated Rai 1,OOO . 
Ferti2i.;er Tons 1000 -

-

..... 

..... 

- - - - 893 
00 

383.9 

IV-24 



i____19711972 

Ao, 1 ,000 2 12Props Tons 1,000 451 532
UN I _tG i D0 

Area, Rai 1,000 17520 17520 

Productivity k/&-i 203 205 

Production Tons1 ,00 3557 3592 
IRGAME L.UID 

Are, Rai Toi, 1020 1020Productivity Kg/i 304.5 307.5 
Production Tons ,C 311 314 

PRODUCTION TOTAL 

Ferea, Rai 1,000 18540 18540nrops, Tons 1,000 4318 4438 

]jC? d 7ENT~ I T 

value AddTonBaht 826 826
Increment .A i. Baht 99.12 
I r r i ga t i on C real s M LBR 

BNTCOST_._.06-Farm District. M. Bat 
FG ze r on a t - 30 . 

nfrastructurF- Plillion ght - _C -hang-eAgent Ydllion ft 
Total~~~ Mi l o B h 0 0G t.Total l nlion Baht 3 .GovFt T 1 nBh - 7.5 

Government 
-

V.A. Total YdIlion Paht - 3666 

ADDITIONAL I14PUTS -

Un- irri0gated 1 0-
Irrigated Rai 1,000 - -Ferti izer Tons i1,000 -

1973 

123 
619 

17520 

207 

3627 

1020 
310.5 
317 

18540 
4503 

826 
202.4 

_ 

6 .
1 o 

15.25 

3769 
-

-

1974 

129 
709 

17520 
209 

3662 

1020 
313.5 
320 

18540 
4690 

826 
307.3 

4 0
9 . 
23.5 

-

3874 
-

-

1975 

14 
323 

17520 
211 

3697 

1026 
316.5 
323 

18540 
4822 

826 
16.3 

-

1 0 0
3 . 
32.5 

-3•261 

3983 
9 3 

1976 Total 

12 
326 

17520 
213 

3732 

1020
319.9 
326 

18540 467 
4957 

826 
527.8 1552.9 

- 3 
.00 

1 2 0 7 .6 . 7 .
40.5 119.2 

. - -3.2 

4094 19386 
4 9 9 8 

- 0 
00-239 

1971 1972 

00 3 

463 473 
1000 1015 

63 48346 8 

0 3 

... 

473 
0 081 

6 8350 

1647. 60 0 
0 32.0 

- -

2.. 

O . 
00 0 .81 
0 0.75

3.56
0 2.06 

- 773
7 

- _ 
- --

1973 

2.06 

481 
1030 

509 

6 

411 

1600 
60.8 

-
. 

1.46 
0.75
6.21 i 
321 

-

8020 
_ 

-.-_1 

1974 

39 

488 
1046 

5191 

8 
-

48851 9 

167 
89.6 

-

-
.08 

2.03 
0.75
8.78 
4.28 

8303 
-

-

1975 

4012 

494 
1061 

5362 

6 
-

9053 6 

1612 
116.8 

-

- . 
0 

2.51 
0.75

1.1.26 
5.26 

8585 

-

1976 Total 

5.015 

500 
1077 

533 

-

500553 

163. 
5.0 .2 

- 0 

1O i 
i . 30.10 

3.00 9ri
0.75 3.751

13 75 43 56 16.25. 21.06 

10 .171 

885 41488 L3 
- 37 

U' 



CROP HODEL - PLAN B 
Maximum Fertilizer Plan 

V e g e t a b 1 O t h e r C r o ps A g r e g a te-

FERTILIUR. 

1971 1972 1973 1974 1975 1976 Total

I 
1971 1972 1 9 73  

-

1974 1975 1976 Total 

Tons 1,000 0 1.0 2.0 3.0 4.0 5.0 0 7.7 15.3 23.0 30.6 38.3 
Crops Tons 1,W0 0 3 6 9 12 15 - - - - -
UN-TRRIGATED LAND 
Area, Rai 1,000 
Productivity Yg/Rai 

474 
700 

499 
711 

530 
721 

561 
732 

598 
743 

635 
754 

3625 
-

3817 
-

3915 
-

4036 
-

4169 
-

4320 
-

Production Tons 1,000 332 355 302 411 444 479 . ..... 
IJUiGATED IAN 
Area, Rai 1,000 - - - - - -
Productiity K/Rai ..... .. ..... 
Prcdction Tons 1,000 - - - - - -
PRODUCTION TOTAL 
Area, Ani 1,0 474 499 530 561 599 635 3625 3017 3915 403 4169 4320 
Crois, Tons 1,000 332 358 380 420 456 494 - - - - - -
IWMENTAL BENEFIT 
Value Added/Ton Baht 500 53j 500 500 500 503 - - - - - -
"lncremeat V.Az I. Baht 0 13.3 28.0 44.0 62.0 81.0 228.0 0 82.9 151.8 226.3 304.1 389.3 1154.4 
CCSTS 
Irrigation Canals HI. Baht 
Farm District M. Baht 
Fertilizer M. Baht 
Infrastructure N. Baht 
Change Agent M. Baht 

-

0 
0 
0 

-

-
2.0 
2.03 
0.3 

-

-
4.0 
4.54 
0.3 

-

-
6.0 
7.05 
0.3 

-

G.G 
10.04 
0.3 

-

-
10.0 
13.04 
0.3 

0 

0 
30.0 
36.7 
1.5 

-

-
0 
0 
0 

-

-
16.6 
15.5 
4.8 

-

-
32.7 
23.5 
4.8 

-

-
49.3 
33.6 
4.8 

-

-
65.7 
44.1 
4.8 

-

-
82.0 
56.3 
4.8 

0 
0 

246.3 
173.0 
24.0 

Total Million Baht 0 4.33 8.84 13.35 10.34 23.34 68.2 0 36.9 61.0 87.7 114.6 143.1 443.3 
Covt. Total N. Baht 0 2.83 5.84 8.85 12.34 15.84 45.7 0 24.6 36.5 50.7 65.3 81.6 :59.6 

Overall 
Government 

-
-

-
-

-
-

-
-

-
-

-
-

3.34 
4.99 

-
-

-. 

-
2.60 
4.46 

V.A. Total Million Babt - 179 194 210 228 247 1058 - 1510 1580 1653 1735 1819 8297 
ADDITIONAL 3'TS 
Un-irrigated Rai 1,000 - - - - - - 161 - - - - - - 695 
Irrigated Rai 1,C03 - ... 0 - .- - 0 
Fortilizer Tcns 1,000 ...... 15 - .. - - 114.9 

Ch For individu' calculation see relevant tables. 



CROP MODEL - PLAN C.
 

;ll New Land 

All Cropss Rice 

1971 1972 19731 1974 1975 1976 Total 1971 1972 1973 1974 1975 1976I Total 

Tons 1,000 8 82 82 82 82 82 82 82 82 82 82 82 
Crops, Tons-1,000 

UN-IRRIATED LAND 
. . . . . 451 451 451451 

1 
451 51 

*.rea, Rai-1,000 2208: 22882 23614 24377 25182 26033 17-20 17917 i18333 18751 19185 19624 
Productivity K,',/rai 
Production Tons-l,000 

IRRIGATE L.ND 

k03 
3556 

-

205 1207 1209 211 
3673 13795 ]3919 14048 

. 

213 
41803 

jxea, Rai-1,000 102C 1020 1020 1020 1020 1020 1020 1020 1 1020 1020 1020 1020 
Productivity Kg'ai 304.5 307.5 !310.5 .1313.5 316.5 319.5 
Production Tons-1,000 3113 317 3201 323 326 -

RODUCTION O 
,rea, Rai-1,000 1,102 23902 24634 25397 26202 27053 

1 
18540 18937 19353 19771 '20205 20644 

Crops Tons-iO0 - - 4318 4438 4563 4690 4822 4957 

Value Added/ton Baht- 826 826 826 826 826 826 I 
Increment V.A. Y..Baht 0 227.0 443.0 667.2 899.2 114.2 3378 0 199.12 202.4 307.3 416.3 527.8 1552.9 

COSTS - -- ___- --

Irrigation anels H. Bant - - - - - - 0 - - 0 
Farm Distr. R. Baht - - - - - - 0 - - 0 
Fertilizer H. Baht - - - - - - 0 - - 0 
Infrastructure K. BaktChange Agent U. Baht - 64.33 124.1- 185.9- 251.2 320.6 946.1 - 32.16 165.8532 106 -6U8 99.71-97 134.913 9 170.41 i j503.003 
Total Bn. aht - 64-33 124.1 185.9 251.2 320.6 946.1 - 3.16 16585 99.71 134.9 0 0 

Government T aBaht.
Geme Tt oC0taM.B-

Overall 

-

-

64.33 
-

.124.1 

-

185.9 

-

2 
251.21 320.6 

- -

9 
946.1 

3.57 
-

-

3 
32.16 165.85 

- f-- 99.71 134.9 

-

1 4 
170.4 

-3.091 

3.0 
503.0_ 

Government - - - - - - 3.57 -- -- - 3.09 
SU11IAJRy
V.A. Total X. Baht - 6128 6345 6567 6804 7045 32889 - 36_ '3769 3874 3983 4094 19385 

____________

ADDITIONAL INUTS 
3665 1'3769 ________ 2 

ae-i-0Un-Irrigated Rai-1,000 -nlr 95 -- I- I--3951- - - -- 10421 

ons- l00- SFertilizer_ - 0- ..... 0 



- -

CROP MODEL - PLAN C. 
.all New Land 

_Garlic,I 7 ~ rut* 	 Onion,1 	 Shallot, Chilli 

11%71_________17 11973 1974. 11975 1976 [Total 1 1971 1972 1973 1974 1975 11976 ITotal 

FETILI --

Crops, Tons-l,000 	 -i  _n 

Area, Rai-l,000 f463 483 501 519 536 553 140 145.J 149 155 159 165 
Productivity Kg:.al 1000 1000 1000 1000 1000 1000 300 300 1 300 300 300 300 
Production Tons-1,000 63 483 501 519 
 536 553 42.0 143.4 44.8 46.4 ,7.8 149.4 

Area, Rai-1,O00 - - -

Productivity Kg/hdi 

-

_ -0
Production Tons-i100 

PRODUCTION TOTAL 
 ,...-

Area, Rai-l,000 463 483 501 519 536 I 140 145 149 155 159 1-65
 
Crops Tons-1,000 463 483
1 501 519 536 553 42.0 43.4 46.4 47.8 49.4

INCR.& WMTL BIKEFIT Irj-
Value .dded/ton Bahr 1600 1600 1600 1600 1600 16001500 5000 5000 I 5000 5000 5000 
Increment V.A. M..Baht 0 32.0 60.8 89.6 144 3.2 0 7.0 14.0 22.0 28.0 36.0 107.0 

COSTS 	 -

Irrigation lanalsFarm Distr.-M. Baht0M. Brht - - 0°0 - -0
 
Fertilizer H. Baht0 
 -0 
Infrastructure M. Baht - 1.62 3.08 4.54 5.91 7.29 22.44 - U-41 0.73 1.22 1.54 2.03 5.93 

Change tgent 1. Baht - -  0 - - -
Total M. Baht - 1.62 3.08 4.54 5.91 7.29 22.44 - 0 4 . 7 122 15 2.3 59Government Total BahT, 1.62 3.08 4-54 5.91 7 2. 0 .__I I

~BEIT/COSTt 1overall - 19.75 - - I - - - 18.0 
Govrment 19.75- - 18.0 
V. 	 .Total M. Baht - 773 802 830 858 885 4148 217 224 23_ 2391 247! f359
.DIINLINPUTS I 	 1__ 4

Un-Irrigated Ri-,0 - - -90251 -
Irrigated Rai-l,000 - - - 0 0 
Fertilizer Tons-1,00000 



CROP MODEL - PLAN C. 
Ul New Land 

I I Sugarcane BeansI
 

J1971 1 1 1975u2 197 Total 1 971 1972 11973 1974 1975 11976 Total!
SFMTILI, MI
i Tons-l1,0.00 .... 

CropsTons-1,000. . . .. . -jUN-IRLRIGATED L,,ND 

, 199 211 33 46 78 

Productivity Kg/Rai 14000 4000 4000 4000 4000 4000 135 135 135 135 135 135
 
IrIGAductionT- ns-lq 750 773 2k 844 _ 4.8 6.2 3 8.1 10.5 13.7
 

Rai-1,8O8Raia 193 205 217 36 60 101 

796 820 869 4.5 

Ixea, Rai-1,O0- - -


Productivity Kg/Rai . . .. . . :. -


Production Tons-1,000 . . ...
 

INCP-ENT 199JY1 205_137,X6ra, R L Oi-lO e188 193 199 205 211 217 33 36 A6 60 78 101Crops Tons-1,00 750 773 796 820 844 869 4.5 4.8 6.2 .1 10.5 _13.7 

Value Ldded/ton BIht 80 80 80 so 80 80 2000 2000 2000 2000 2000 2000 
Incrcnmnt V.A. H. Beht 0 1. 3.68 5.60 7.52 9.52 28.16 0 0.60 3.40 7.20 12.00 18.40 /60 

COSTS tz1 - - -r " - '
 
Irrigation Canals H. Babt ... 0
 
Farm Distr. Pf. Bc-ht -. ... 0 - - 00
 
Fertilizer If. Baht .. - . 0 - -


Infrastructure I. Bat 0.41 0.89 1.38 1.86 2.35 6.89 - 0.24 105 219 3 65 5.51 12.64 
Total Agent. Baht 0.41 1h.8ge . 5. . 8 - 0.2 01.38 1.86 2.35 6.890Governmnt Total M. Bat o .01 2.19 3.65 5.51 12.640.i 0- 9 1.38 1.86 2.35 6.89 - 0.24 1.05 1 2.19 I 3.65 5.51 12.64 

-BNEFIT/COST 
Overall I . . 6 4.19-.. 3.•29Government 62. .. 7 4.19 - - -!-3.29 

Un-rgate 1030 12 16~ 21271 82 
UnIrgtdRai-1,000 29!-

Irrigated Rai-1,000 , 
-682 

0 

Fertilizer Tos-1,OOQ
 



__ 

CROP MODEL - PLAN C. 

;l New Land 

Grcundnuts _ _Tobacco 

1971 !1972 1973 1974 1975 i1976 otal 1971.! 1972 1973 1974 1975 F1976  Tot.1 

FRTILIZER 	 1--1 

Tons-1,O00 	 __Crops, Tons-l,00 -I Ii
 
U1W-IRRIGATED LAND 1 I - ,_ _-_ - - -


Area, Rai-l, O00 166 171 177 1182 187 1931 1301 138 146j 153 162 171
 
Productivity K&ai 210 210 210 210 i 210 210 155 154 153 152 i 1511 150
 
Production Tons-1,O00 34.9 36.0 37.1 	 38.2 i39.3 0.5 .3 23.2 2.5 2 

IRRIGATED LRRDDI! IKTR 	 -

Area, Rpi-l,OCO . . . .. ... - _ -

Productivity Kg/flai . - . . . .
 
Production Tons- -0± Qj - - - -.. -__
 

PRZDUCTIC14 TOTAL 1 8
 
Area, Rai-1,000 166 171 177 182 187 1931 16 1 162 171
Crops Tons-lOO_ 3.9 36.0 37.1 	 38.2 i39.3 40.5 20.1 21.21 22.3 23.2 2.5 25.7
 

27 10I82I*I17C-;U2iZtTAL 3 aT"LJ -

Value Added/ton Baht 2170 2170 2170 270 2170 2170 7500 7500 7500 7500 7500 7500 
Incraent V.A.M. Baht 0 2.40 14.80 7.19 9.59 2.21 36.1 0 8.25 16.5300 .42.00 123.7 
IrrigEtion Canals M. ril,t . . .. .. 	 0 - 5 - - - 0 

Farm Distr. . Baht - -
Fertilizer M.Echt 00 
Infrastructure Y. Baht 0.41 1-30 2.19 o 1.30 2.59 9.2310.89 1.70 6.49 0.16 1.86 3.32 
Change Agent ".. Baht, 1.30 - 0 f - - 0 
Total M. Baht 0.41 1.30 1.70 2.19 6.49 0.16 1:30 186 2 3.32 0.230.89 	 I 
Government Total i.Baht 0.41 0.89 1.30 11.70 2.19 6.49 0.16 1:30 6 2.59 3.32 9.23 

BFFrIT/C-0ST 
Overall -	 5.57 - - - - 13.4 
Government ______ 	 - ____ 5.571 - - __ 7_ 13__ 4____

V.A.SUIVARYTotpa . Baht 	 78 81 83 86 88 416 159 167 174 184 193 872 

ADDITIONAL INPUTS i2 I4
 
Un-Irrigated Rai-,000 270- -l
 

Fetlzr osl00 	 __1 -- 0K 
00 



CROP MODEL - PLAN C.
 
All New Land 

Cassava Cotton 
1971:1 9 7 2  1973 1974 1975 1976 1 Total 11971 !1972 1973 1974 1975 _1976 Total 

Rt 
Tons-1,OO0O- I --

IERTILI 
. --

Crops, Tons-1,OO0 - i - -. . .. i - - -

UN-IRRIGATED L iD I-
Area, Rai-1,O00 
Productivity Kg/Rai 
Production Tons-1,O00 

120 
1960 

235 

122 
1960 
239 

126 
1960 

248 

131 
1960 

I 257 

135 
1960 

265 

1421 
1960 
278 

275 
120 

33.0 

307 
120 

!36.8 

342 
120 

41.0 

376 
120 

45.1 

414 
120 

49.7 

452 
120 

54.2 
IRRIG,.TZD LAID 

Area, Rai-1,000 - -
" 

- -. - - I - - -

Productivity K.,..ai--
Production Tons-1,000 . . . . . . I - . 

-
. 

-
. . 

PRODUCTIOi TOTAL 
Area, Rai-1,00 0 120 122 126 131 135 142 275 307 342 376 414 452 
Crops Tons-1,OOC 235 239 248 257 265 .278 33.0 &.8 L1,0 !5.1 49.2 54.2 

INCRS=TAL B-ENEFIT 
Value Added/ton Baht 
Increment V.A. Y. Baht 

230 
0 

230 
0.92 

230 
2.99 

230 
5.06 

230 
6.90 

230 
9.89 25.76 

2880 
0 

2880 
11.9 

2880 
23.0 

2880 
34.8 

2880 
48.1 

2880 
61.1 173.9 

COSTS 
Irrigation Canals !H.Bpht 
Farm Distr. I. Ba-ht 
Fertilizer N. Baht 

-
-
-

-
-
-

-
-
-

-
-
-

-
-
-

-
-
-

0 
0 
0 

-
-
-

-
-
-

-
-
-

-
-
-

-
-
-

-
-
-

0 
0 
0 

Infrastructure M. Bnht - 0.16 0.49 0.89 1.22 1.78 4.54 - 2.59 5.43 8.i8 11.26 14.34 41.80 
Change Agent HL. Baht 
Total H. Braht 

-
-

-
0.16 

-
0.49 

-
0.89 

-
1.22 

-
1.78 

0 
4.54 

-
-

-
2.59 

-
5.43 

-
8.18 

-
11.26 

-
14.34 

0 
41.80 

Government Total 11. Balit - 0.16 0.49 0.89 1.22 1.78 4.54 - 2.59 5.43 8.18 11.26 14.34 41.80 
BE.EFIT/COST 

Overall 
Government 

. 
.•5.67 

. . . . . 5.67 -
-

-
-

-
-

-
-

-
-

-

-

.28 
4.28 

SU!,CARY 
V.A. Total M. Baht 55 57 55 61 64 296 - 106 118 130 143 156 653 

ADDITIONAL IfUTS 

H 

Un-Irrigated Rai-1,000 
Irrigated Rai-1,OO0 
Fertilizer Tons-1,000 

..-

. 
_ 
. 

_ 
.. 

-
-
-

-
-
. 

22 
0 
0 

-
-
-

-
-
-

-
-
-

- - - 177 
O 
0 

w __________ _ ____ ____ ____ 



CROP MODEL - PLAN C. 

All New Land 

Kenaf Vegetables 

19.S191972 1197 1974197311974 97S1975 19761976 TotaTotal 1971 1972 1 973 
194otal___
1974 1975 1976 iTotal 

Tons-l,0OO-0.0 .. .. 

Crops, Tons-1,000
UN-IRRIGATED LAND 

Area, Rai-l,000Productivity Kg/lai 

-

160920'1 1665206 

-
i 
11722205 

-
! 

1784204 

-

1847203 1911202 474700 

i . 

511700 

. 

554700 

. 

600700 

. 

651700 

. 

706700 

Production Tons-1,000 
IRRIGATED L ND 

Area, Rai-1,000 
ProductivityKg/ Lia
Production T~ns-I, D0... 

333 

-

I 343 

- . 

353 I 364 

. . 

375 

. 

386 

.. 

332 

_ I 

358 

. 

. 

388 

. 

. 
.. 

420 

. 

. 

456 

. 

. 

494 

. 

PRODUCTION TOTALi 
'rea, Rai-1,000 
Crops Tons-1,000 

INCR3.UTAL BEIETII 
Value Added/ton Bahr, 
Increment V.A. 14. Baht 

COSTS
Irrigation Canals M. Beht 

-.609 
333 

1888 
-

-

1665 
343 

1888 
18.9 

1722 
353 

1888 
i 37.8 

1784 
364 

1888 
58.5 

1847 
375 

1888 
79.3 

-

1911 
386 

1888 
100 

-

;-9+.5 

-

474 
332 

500 
-

. -

511 
358 

500 
13.0 

-

554 
388 

500 
28.0 

600 
420 

500 
44.0 

651 
456 

500 
62.0 

706 
494 

500 
81.0 228.0 

0 

Farm Distr. K. Baht
Fertilizer 7L Baht -

-
- -

-
-

-
-

0
O0. .. 

0
0 

Infrastructure H4. Beht 
Change Agent X. Baht 
Total M. Baht 
Government Total A. Baht 

BLEFIT/COST 
Overall 

Government 

-
-

-
-

-

4.54 
-

4.54 
4.54 

--

9.15 
-

9.15 
9.15 

14.18 
-

14.18 
14.18 

19.28 
-

19.28 
19.28 

24.46 
-

24.46 
24.46 

-

71.61 
0 

71.61 
71.61 

4.11 

4.11 

-
-

-
-

-

-

3.00 
-

3.00 
3.00 

-

-

6.48 
-

6.48 
6.48 

-

-

10.21 
-

10.21 
10.21 

-

-

14.34 
-

14.34 
14.34 

-

-

18.79 
-

18.79 
18.79 

-

-

52.82 
0 

52.82 
52.82 

4.31 
4.31 

St iARY 
V.A. Total M. Baht 

ADDITIONAL INPUTS 
Un-Irrigated Rai-,000 
Irrigated Rai-l,000. 

Fertilizer Tons-l,000 

-

. 

-

I 

. 

647 666 687 708 729 3437 

302 
0 
0 

-

-

-

-

179 

-

-

-

194 

-

-

-

210 

-

-

-

228 

-

-

-

247 

-

-

-0 

1058 

232 
0 

C9 



CROP MODEL - PLAN C. 

All New Land 

__ _ _ 

[Sorghum 

_ _ _ _ 971 1972 1973 119741 1975 1976 !Total 

iMaize 

1971 j1972 1973 1974 11975 1976 ITotal 

Crops, Tons-1,000
UN-IRRIGATED LAND 

Area, Rai-lOO0 
Productivity Kg/Rai 
ProdtiLANn h I GATED LA D 

-

82 102 
0 I 245 

zo.6 25.0--

-
24.25! 
1.2 124 
240 235 

26.8 29.1 

140 
231 

32.4 

I 
154 
226 

34.7I I 
-
882 
211 

186 

1092 

226-

0 
127 

245-

-

1 
13371
32073 

i 266i 

-

195 

288 

1 

315 
Area, Rai-1,O00Productivity Y'g/Rai
Production, Tons-1,000 

... 

. 
-

- -
Ii.. 

-

i 

PRODUCTION TOTAL 
;xrea, Ra±-1,000
Crops Tons-l, 0 

INCR~'f2lTML BENEFIT 

Value Added/ton Baht 
Increment V.A. M. Baht 

COSTS 
Irrigation Canals M. Laht 
Farm Distr. 14. Baht 
Fertilizer 11.Baht 
Infrastructure 4. Baht 
Change Agent M. Baht 
Total 1. Beht 
Government Total M. Ba]yt

BENEFIT/COST 
Overall 
Government 

SUMHARY
V.A. Total 11.Baht 

ADDITIONAhL INPUTS 
Un-Irrigated Rai-1,000 
Irrigated Rai-1,000 

HFe:.tilizer Tons-l,000 

(3__ __ _ _ _ _ _ _ 

I 

--

82 102 
20.6 125.0 

700 700 
0 3.08 

- --

- . 
. ..-

- 1.62 
- . 
- 1.62 
- 1.62 

- I 

- 18 

- -
- -
- -

-

112 
26.8 

700 
4.34 

. 

2.43 
. 

2.43 
2.43 

-

19 

-
-
-

124 
29.1 

700 
5.95 

-
. 

3.40 
. 

3.40 
3.40 

-

20 

-
-
-

. I 

10 
32.4 

700 
8.26 

4.70 
. 

4.70 
4.70 

-

23 

5482 
34.7 

700 
9.87 31.50 

0 
.- 0 

5.83 17.98 
0 

5.83 17.98 
5.83 17.98 

1 

- 1.76 

24 104 

- 72 
0 

- 0 
-I__ 

820 

1 

700 
0 

_ 
. 

-

-
-
-

-

-

-

1092 
226 

700 
28.0 

-_ 
. 

17.01 

17.01 
17.01 

158 

-

1 
245 

700 
41.3 

_ 
. 

26:33 
-

26.33 
26.33 

-
" 
172 

-
-
-

_ _ 

1477I 

37 
266 288

i 

700 700 
56.0 71.4 

_ 

36.86 48.20 
-

36.86 48.20 
36.86 48.20 

- -

186 202 

- -
-
-

_ _ _ _ 

14 
315 

700 

9 

61.72 

61.72 
61.72 

221 

-

_ _ 

287.0 

0
0 
0 

190.1 
0 

190.1 
190.1 

1.51 

9.39 

762 
0-
Of 

_ _ 



FERTILIZER 
Tons 1,000 

Crops tons 1,000 


UN-IR.GATED JALD

Area Rai 1,000 

Productivity Kg/rai 

Production Tons 1,000 

ITRIGAU.;D LA'D
Area Rai 1,000 
Productivity Ig/rai 

Production Tons 


PRODUCTION TOTAL
Area Rai 1,00 

Crops Tons 1,000 


INCREIL-TAL EErEFIT 
Value Added/Ton Eaht 

Increment V.A.Ii. Baht 


COSTS
Irrigation Canals Mil.Lcht 

Farm District 11il. Baht 
Fertilizers Mil. Baht 

Infrastructure ;il. Baht 
Change ,qgent .il. Eaht 
Total Mil. Baht 

Govt. Total Nil. Paht 

D E.TEFIT/COST
Overall 

Government 


SU-NARY
V.A. Total Mil. Baht 

ADDITIONAL INPUTS 
Unirrigated Rai 1,000 
Irrigated Rai 1,OO 
Fertilizes Tons 1,000 

1971 


82 

-

22082 
-

-

1020 
-

23102 
-

-

0 

0 

0 

0 

0 

0 

0 

0 


0 

-

.-

CROP IWLDEL - PLAN D 

N'o Change 

ALL CROPS 

1972 1973 1974 


99.7 117.3 135.0 

- - -

22459 22756 23085 
- - -
- - -

10)5 1070 1095 
- - -

- - -

23504 23826 24180 
- - -

- - -
227.0 443.0 667.2 

1.45 2.90 
 4.35 

0.65 1.30 1.95 

36.6 72.7 109.3 

32.52 58.66 87.64 


5.85 .5.85 5.-85 
77.07 141.4 209.1 

45.77 78.91 115.1 


6128 6245 6567 

- - -

- -.... 

1975 1976 Total
 

153.6 172.3
 
- -

23441 23815 
- -

-

1120 1145 
-

- -

24561 24960 
- -

-

899.2 1142 
-

3378 

5.80 7.25 21.75 
2.60 3.25 9.75
 

147.7 186.O 552.3 
118.2 150.5 447.5
 

5.85 5.85 29.25
 
280.2 352.9 1061
 
152.9 192.4 
 585.0
 

3.18
 
5.77
 

6804 7045 32889 

- - 1733 
125 
267.9 

IV-34 



CROP MODEL -PIAN D 
No Change Plan 

RICE 

FZRTILIZERTons 1,000 
Crops Tons 1,000 
U14IFRIGAT- AND 

19 1I 

82-
451 

1972 

90 
494 

1973 

98 
540 

1974 

106 
586 

1975 

115 
633 

1976 

124 
681 

Total 1971 

0 
C 

1 1972 

1.0 
3 

1973 

2.0 
6 

F R U IT 

1974 

3.0 
9 

1975 

4.0. 
12 

j1976 

5.0 
15 

Total 

Area Rai 1,000 
Produstivity Kg/rai 

Production Tons 1,000
MRhIG.,TED iS.45 

area Eai 1,0OO 
Productivity Rg/rdi 
Production Tons ,OO 

PRODUCTION TOTALArea Rai 1,000 
Crops Tons 1,000 

INCsEU,,,:ITAL Mi.EFITValue ,idded/Ton Baht 
Incremental VA ',!. Eaht 
CSTSI 

Irrigation Canals 1'.Farm District 1-. Baht 
Fertilizers 1L.Baht 
Infrastructure li.Baht 
Change Agent N. Baht 
Total M. baht 
Govt. Total !i. Baht 
E.FIT/COST 

17520 
203 

3557 

1020 
3(4.5 
311 

18540 
4328 

826 
0 

-
-

-
-

-

17670 
2C5 

3623 

2045 
307.5 
321 

18715 
4438 

826 
99.12 

3 45 
0.65 

16.0 
14.18 

-

32.28 
16.28 

17830 
207 

3691 

1070 
310.5 
332 

18900 
4563 

826 
202.4 

2.9
1.3C 

32.0 
29.16 

-

65.36 
33.36 

18000 
209 

3761 

1095 
313.5 
343 

19095 
4690 

826 
307.3 

-4-3! 
1.91 

48.0 
14.9 

-

99.26 
51.26 

18180 
211 

3835 

1120 
316.5 
354 

19300 
4822 

826 
416.3 

5.80 
2.60 

66.0 
61.56 

-

135.96 
69.96 

18360 
213 

3910 

1145 
319.5 
366 

19505 
4957 

826 
527.8 

7.25 
3.25 
84.0 
78.17 

-

172.7 
88.7 

1552.9 

21.75 
9.75 

246.0 
228.0 

0 
505.6 
259.6 

463 
1000 

46343 

-

463 
463 

1600 
0 

-
-
0 
0 

0 
0 
0 

473 
1015 

48048 

-

-

473 
483 

1600 
32.0 

-
-
2.0 
0.81 

0.75 
3.56 
2.06 
2 

481 
1030 

495 

I .... 
-.... 

481 
501 

1600 
60.8 

-
-
4.0 
1.46 

0.75 
6.21 
3.21 

468 
1046 

51010 

468 
519 

1600 
89.6 

-
6.0 
2.03 

0.75 
8.7e 
4.2 

-

I 
494 500 

1061 1077 

524 5
54 3 

494 500 
536 553 

1600 1600 
116.8 144.0 

-0 
-

.0 i0.0 
2.51, 3.00 

0.751 0.75 
11.26 1.3.75 

5.26 6,25 

443.20 

0 
30 
9.81 

3.75: 
3.56, 
21.06' 

Ovrl 
GovernmentS Li MARY 

iV.ai. Total .I.Baht 
* ALDITICNAL LNhPUTS

-

-

-

3666 

-

-

3769 

-

-

3874 

-

-

3983 

-

-

4094 

3.07 
5.98 

19386 

-

-

-

-

773 

-

-8m 

--

-

830 

-: 
85 

858 8 

- 10.17! 

4.8-18 

4148 

< 
w 
L. 

H Urirrigated Rai ,000 
Irrigated Rai 1,000

[Fertilizer Tons 1,0O0.... 
-

-.... 

-

-

- - - - 840-

125 
123 

.1.. 
-

-
,--1 

- - 37 



CROP IMODEL - PLAN D 

No Change Plan 

19117 VEGETABLES
1973--__ oa l7 OTHER CROPS AGGREGiATE2./ 

__ 

1971 1972 1973 197 1975 1976 Totl 1972 1973 1974 1975 17 Toa 

FERTILIZE 
Tons 1,00 
Crops Tons 1,000 
UNIRRIGATED LAND 
Area Rai 1,00 
Productivity Kg/rai 
Production Tons 1,000 

0 
0 

474 
700 
332 

1.0 
3 

499 
711 
355 

2.0 
6 

530 
721 
3e2 

3.0 
9 

561 
732 
41l 

4.0 
12 

598 
743 
444 

5.0 
15 

635 
754 
479 

0 7.7 
- -

3625 3817 
....-

15.3 
-

3915 

23.0 
-

4036 

30.6 
-

4169 

38.3 
-

4320 
-

MltRIGATED LA 
Area Rai 1,000. ........ .. 
Productivity 9/ra .. 
Production Tons 1,000 ............ 
PRODUCTION TOT.L1 
iarea Rai 1,000 
Cropd Tons 1,000INCRFAEITTAL I 
Value Added/Ton Baht 

474 
332, 
500 

499 
358 
500 

53C 
388 
500 

561 
420 
500 

598 
456 
500 

635 
494 
500 

3625 
-

-

3817 
-

-

3915 
-

-

4036 
-

-

4169 
-

-

4320 
-

-

Incremental VA ±". Baht 0 13.0 28.0 44.0 62.0 81.0 228.0 0 82.9 151.8 226.3 304.1 398.3 1154.4 

COSTS 
Irrigation Canals M. 
Farm District H. Baht 

Fertilizers iA.Baht 
Infrastructure X. Baht 
Change Agent h.. Baht 
Total M. Baht 
Govt. Total 1. Baht 

NFIT/COSTOve-ra1 

0 
0 
0 
0 
C 

2.0 
2.03 
0.3 
4.33 
2.83 

-

4.0 
4.54 
0.3 
8.84 
5.84 

-

6.0 
7.05 
0.3 
13.35 
8.85 

-

8.0 
10.04 
0.3 

18.34 
12.34 

-

10.0 
13.04 
0.3 

23.34 
15.84 

-

0 
0 

30.0 
36.7 
1.5 

68.2 
45.T 

3.34 

-..... 
-

0 
0 
Q 
0 
0 

-

-
-

16.6 
15.5 
4.8 

36.9 
24.6 

-

-
-

32.7 
23.5 
4.8 

61.0 
36.5 

-

49.3 
33.6 
4.8 

g0.7 
50.7 

-

65.7 
44.1 
4.8 

1&'6 
65.3 

-

82.0 
56.3 
4.8 

12.. 
81.6 

-

0 
0 

246.3 
173.0 
24.0 

M e3 
258.6 

26 
2.60 

Govern-ent - - - - - 4.99 - - 4.46 

Sn-iFARY 
V.A. Total bi. Baht 179 194 210 228 247 1058 -

129 
1510 1580 1653 1735 1819 

ADDITIONAL iFUTS 
Unirrigated Rai 1,000 
Irrigated Rai 1,000 
Fertilizer Tons 1,000 

....

...... 
- - - -

i -

-
-

-

161 
0 

15 

-

.... 
-

-

-.. 

-
_ -

-

-

-
-

695 
695 
0114 

14 

1/ For individual calculation see relevant tables. 
0% 



____ 

CROP MODEL - PLAN E. 
Recommended Plan 

1,11 Crops 

_ 1971 1972 1973 1 1974I 19 7 5  1976___'__1976974Total 

FZRTILIZER82j37 f6. 
Tons-l,000 i 82 1103"7 126"3 '149.0 172.6 197.3 1 
Crops, Tons-l,000 __ -_ - - - i - -

UN-IRRIGATZDl LA14D 
Area, Rai-l,000 22084 22291 22408 22548 22704 22880 
Froduction Tons-],OOO I I --

IRRIGATEDLAiD - '
 
Area, Rai-l,O00 .1020 1070 1120 1170 1220
 1
 
Productivity Kg/Rai - - -

Productior Tons-l, 00[ - 

i FRCDUCTION TOTAL I - I I 
Area, Rai-l,000 23104 23361 J23528 i23718 23924 24150 
Crops Tons-l,000 - -- - . - - j 

IiTCR-2NTAL UEIEFIT T I
Value Added/ton Baht
 
Increment V.A .. M aht 0 i 227.0 3.0 667.2 899.2 1142 3378 

C-OSTS Cnas. ht I i r
Frmt istr i la. ht O 2.9 5.8 8.7 ll 6 

14.5 43.5
 
Farm Distr. . at 0 j 1.3 2.6 3.9 5.2 6.5 19.5 
Fertilizer Y. Baht 0 44.6 90.7 137.3 185.7 236.0 694.3 
Infrastructure X. Baht 0 20.77 34.28 49.97 .66 37 84. 1 255.8 
Change Agent M. Paht 1 0 5.85 5.85 j 5.85 5.85 5.85 29.25Total N. Baht I 7. &-
GoeetTotal ht i 175-42 139.2 1205.7 274.7 347.3 1042Government Total )- B,_ht !41.97 71.10 1102.8 135.5 170.3 522BFi]T/C T i ,I I3./ 
OverL I - i3- -. 24 
Government __ -__ - - _ _-_ 6.47 

V.A. Total H. E:.it 6128 6345 6567 1 6804 7045 32889 
ADDITIONAL INPUTS - 

Un-Irrigated Rai-1,000 - I - 796 

Irrigated Rai-l,000 - - - I: - 250 
Fertilizer Tons-1,000 - -388.9 

l_/ Plus 100,000 rai double cropping.
 



CROP MODEL - PLAN .
 

Recommended Plan
 

i 19739f5____-l_________ 1973 I 1972 Rice t976I Fruit -ota 

_197_ _1972 T 1973 19741 1975 i 1976 Total '1971 1973 1974 199_ 
FLRTILIZM I : 

Tons-1,000 82! 94i 1071120 134 1491 0 1.01 2.0O!3.0f 4.0 1 5.0 
Crops, Tons-1,O00 450 517 588 661 739 819 _ 0 i 3 6 9j 12 1 5 

UN-flRRIGU.TED LAND I172 
Area, Rai-1, 000 7522 117522 1752217522 17522 17522 463 463 461 459 456 453Prdciiy ~i203 20c 207 1 209 211 21.3 '1000 11015 1030 1046 10I61 1077
 

LDProductin ons-1,000 34557 3592 1 3627 3662 3697 373 463 470 474479 482 
IRRI1G..TED L.LND - 0 09 2111514 1 

ea, Rai-1,000 1020 1070 1120 -170 1220 1270 0 lO 20 30 40 50 
Productivity KgjRai :304.5 307.5 310.5 !313.5 316.5 319.5 1000 i1015 j 1030 1046 1061 1077 
Froduction Tons-1,000 1 31) 329 348 367j 386 406 _ 1 0 1 I 21 1 31 42 54 fr 

FfDUCTIC'N T0TiiL 1____ 
L 8 54 2  .rea, Tons-1,OO" 18592 118642 186921 18742 18792 1 489 496 

,Tons-,OCO - 4 4438 4563 4690 4822 4957 __ -_ 463 .483 501 519 536 553 

826
Vnalue Added/ton Bchb 826 826 I 826 1 826 826 1600 1600 1600 1600 1 1600 1600 
Increment V.A. 11.BahT, 0 199.12 J202.4 i307-3 527.8 0 60.8 1443.2416.3 .1552.9 2. 89.6 :116.8 1144.0 

COSTS 
 i I 1 2/l 
Irrigation Canals R4. 0 5.8 116 3.5 -Baht 2.9 8.7 14.5 -

Farm Distr. K. Baht 0 1.3 2.6 3:9 5.2 6.5 19.5 --
Fertilizer X. B ,ht 0 24.0 50.0 76.0 104.0 134.0 388.0 I 0 2.0 4.0 6.0 8.0 10.0 30.0 
Infrastructure M. Baht 0 405 8.10 1215 16.20 25 60.7 0 0 -0.2 -0.4 -073 -1.13

-0.40 2 0 0 0.7 0.1 3 25 
Change Agent X. Baht . . . . 0 0 :0.75 10.75 0.75 0.75 0.75 5 
Total X. Baht 0 32.25 66.50 ,100.7137.0 175.3 511.7 0 2.75 4.51 6.35 8.02 9.62 31.25 
Government Total K. B .t 0 1.25 43.751 59.0 74.75 220.7 0 1.25 1.51 1.85_ 2.02 2.121 8.75 

-|---- .v.rl. -- I ... . . .
 

Goverment . ,:- 7.. 

* V.A. Total 11. Baht - 3666[ 3769I 3874 3983 9386 - 7 802 830 88 885 4
9386
Sun-Irrigated a -l,C)00 o I 1ADDITIONAL lAPUTS t09 0.. - - - . 

- - - - 20 - i 

Irrigated Rai-1,O00 250 5 , 
I - 194 -- I_ _ - 15Fertilizer Tons-l,00 


-/ Duuble cropping 2/ There should be a portion of the cost of the irrigation, but 
Wno attempt has been made to allocate it. 

http:2.0O!3.0f


_ _ _ _ 

CROP MODEL - PLN E.
 

Recommended Plan
 

Vegetables 
 Other Crops Aggregate I 
_______ 191 1972 1973 1974 1975 ______IToa 91 92-a 

511973 .ot... 1974 1 9 7 1976FETILI.X1Z . ,I. 30 . 3.Tons-1,000 0 1.0 2 30 0 150 0 7..7 ... .23

Crops, Tons-1,000 01.6 
 I . 30.6, 38.3 1
-=RIGATED AND I I -

Area, Ts-l,01 8 510 557
1 585 3625 
 3915 14036 4169Productivity Kg/ai 7CO 711 721
Production, Tons-,OOC 32 L 3 4 8 j 2* 743 754 -- I - -IR TEf -LAiD11/I' 3, 368 389' 414, 441 -

1~' 
_, _ 

Productivity Kig/Rai C0 710 721Production, Ton'-1,000 732 2  743 75 7 14 30 38SPRODUCTION TT,-,"L, -

Area, Rai-1,000 474 I I- I - t -- --T --4 -PRODUCT'JTM 499 530 _O_561 598 635 3625 3 3915 436 4169 4320

-4. .5I.381 I 395I 6' 6 3 
Crops, Tons-i,OOO _ 332 358 388 420 45 L94 - 3817ECREi1JTAL OfI1T_ 
 B-t500 
 50 500 500 500 - - -r - -Value Added/Ton Bht 5 5 500
 

* Increment V.k. M.Baht 10 13 0 2809 500 
I1 

_ncreent __._._.___h 1130. , 28.0 1 44.0 62.0 i 81.0 228.0 0 82. 1.8 26.3 
3 

04. 1389.3 1154.4 
Irrigation Canals .-

- -FertilizerM. Bt 1 42.0 8.0 10.0 
-

0 166 93 


.0 6. 
 65.6.0 I 246.3 
*0 20.I30.0;.
Infrastructure M. Baht -7 43
0 1.22 2.92 4.62 
 6 8 8.99 12455 0 15.5 23.5 33.6 44.1 56.3 173 0Change *gent M. Baht 
 0 03 0.3 0.3 0.3 f 0.3

Total M. Biht 
1.5 0 4.81 4.8 4.8 4 .81 4.8 24.00 3.52 7.22 110.92 '15.10 19.29 156.05 


- T 0 36. 61.0 87.7 1114 6 143.1 443.3Government Total H. Baht 0 2:02 4.22 6.42 I 9.10 11.79 133"55 0 24.6 $ 36.5 50.7 j 65.3 81.6 258.6BENIT/COST 
 20 __ 
Overall 286_I 4
4.07 
 -. 2.60 
Government _ _._ •_- - - . .6.80 I f-
V.A. Total M. Baht 179 194 210 228 
 247 1058  1510 1580 '1653 1735 1819 8297
ADIINL PUTUS 115l4
Un-Irrigated Rai-1,300 
 I - - I . ,. .. . -  - 695
Irrigated 1Ri-1,000

Fertilizer Tons-,000 

-

i 50 1/ Ii -- - 0" - 15 -. 14 9
 

i/ Double Cropping 
 .2/ There should be a portion of the costs of the / For individual calculation 
irrigation, but no attempt has been made to 
 se relevent tables.allocate it.
 



6.3 Summary of Results
 

The following table summarizes the main results of the
 
use of the model to determine the outcome of the five different
 
plans.
 

SUMMARY OF RESULTS 

Incremental 
Fcrlitizer 

Total 
Land 

Cost _ 

Overall Govt. 
Benefit/Cost 
Overall Govt. 

Tons 1000 Rai, 1000 M. Baht M. Baht 

Plan A. Maximum Irrigation 267.9 24,425 1,148 672.8 2.94 5.02 

Plan B. Maximum Fertilizer 383.9 23,995 1,032 444.7 3.27 7.60 

Plan C. All New land 0 27,053 946.1 946.1 3.57 3.57 

Plan D. No Change 267.9 24,960 1,061 585.0 3.18 5.77 

Plan E. Recommended 338.9 24,150 1,042 522.0 3.24 6.47 
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Commen ts 

1. 
The highest overall benefit/cost is obtained by
allowing crop production to expand to land which is not now
 
used.
 

2. From a consideration of government costs the highest
benefit/costs results from the plan to increase the use of
fertilizer to the maximum. 
This may conflict with the farmers
immediate interest because of the risks involved in investment

in fertilizers. 

3. 
The plan to expand the amount of irrigated land to a
maximum has the lowest overall benefit/cost and the second
lowest considering only government expenditures.
 

4. 
The policy of allowing the farmer to meet the production targets by expanding into new land (without using additional
fertilizers or irrigationi) has the least overall cost 
(basically
farmer cost) but the maximum cost to the government.
 

5. The policy in 
(4) also reduces land reserves at an
unacceptably high rate.
 

6. The additional new land which would be used in the
"no change" situation causes it to be less desirable and more
expensive for the government than the recommended plan.
 
7. The recommended plan in most respects appears less
desirable than the "Maximum Fertilizer" plan, but the latter
is largely dependent on the farmer. 
It is believed that the
recommended plan is more realistic and consequently more likely


to succeed.
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FOREWORD
 

This appendix should be read in con
junction with Volume I of the 
"Northeast
 
Thailand Economic Development Study", pre
pared by the NEED Planning Advisory Group.

The material in this appendix basically is
 
supporting data and details on which the
 
recommendations for agricultural develop
ment in Northeast Thailand during the Third
 
Plan period were based.
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V. AGRICULTURAL APPENDIX
 

A. 	INDIVIDUAL NORTHEAST AGRICULTURAL COMMODITY ANALYSIS
 

1. 	Rice: Effects of Fertilizer and Insecticide on Rice
 
Production
 

In order to develop some ratios concerning the effects
 
of fertilizer and insecticide on rice production in the North
east, an analysis was made of the rice balance sheet and the
 
rice production projections made by the ADB Nongwai study team.
 

Table 1 shows total Thai fertilizer imports, total value,
 
value per ton, Northeast total expenditure on fertilizer,
 
total tons of fertilizer used in the Northeast, total rice
 
area in the Northeast and fertilizer per rai used in the
 
Northeast.
 

TABLE 1
 

Fertilizer Usage 1965 - 69
 

Thai 	Fertilizer Imports 1965-69
 

(1) (2) (3) (4) (5) (6) (7) 
Quantity Value Ave. Value N.E. Exp. (For Rice) Total Rice Fert. 
000 Tons Piillion Per Ton 0 on Ferti. Tons Used Area N.E. per rai 

Baht 12) " (1) Million in N.E. 000 Rai in i.L. 
000 Tons. 
(4) 3)(3) 

Kg. 
(5) (6) 

1965 88.95 145.43 1635 46.91 28.691 15,332 1.82 
1966 141.42 204.22 1444 92.84 64.29 19,630 3.27 
1967 217.95 345.44 1585 66.67 42.06 14,095 2.98 
1968 263.49 443.07 1682 84.54 50.26 17,874 2.81 
1969 265.63 399.45 1504 95.48 63.48 20,187 3.41 

(Average) 
1570 

Value per 
kg. 1.57 
Baht 

(4) (6) Rice Balance Sheet
 

(3) (5) (7) N, df PjG calculations
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Table 2 illustrates the same things but for insecti
cide.
 

Assuming that present fertilizer and insecticide
 
applications are spread evenly over the Northeast, the
 

present level of insecticide use is insignificant. Fer
tilizer application is also low.
 

Using data from Tables 1 and 2, and the information
 
concerning rice production from the ADB Nongwai Study, an
 
attempt was made to develop relationships concerning the
 
amounts of fertilizer and insecticide used and increased
 
rice production.
 

TALE 2 

Agrochemical Usage 1965 - 69
 

Agrochemical Imports 1965 - 1969 

(4) 	 (6) (7)1 (2) (3) 	 () 
(For Rice) Total Rice Insect.Ave. 	 N.E.Quantity Value Value Exp. 
Tons Used Area N.E. per Rai
 

000 Tons Million $ Per Ton on Insect. 
in N.E.000 Baht 	 nitll. $ in N.E. 000 Rai. 

(for rice) -- Kg. 

1.91 143.8 15,332 .009

1965 6.75 89.66 13.28 

23.12 4.43 191.6 19,63C .01
1966 9.01 208.32 
1967 11.77 179.59 15.26 3.18 208.38 14,095 .015 

4.03 287.65 17,874 .o16
1969 -14.14 198.15 14.01 

4.56 	 20,1871969 15.71 230.68 14.68 310.62 .015 

Ave. Around 
14,000 $/Ton 
Value per kg. 
14 $/Ton
 

Dept, of Customs Import Data
Source: (1) (2) 

(4) (6) Rice Balance Sheet
 
(3) (5) (7) NEED PAG Calculation 

Appears that present levels of insecticide applications
 

in the N.E. are insignificant.
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Fertilizer and Insecticide Adjustment:
 

The average fertilizer import pri-e is 1.57 baht/kilogram. Interviews and data contained in the Manderstam
report suggest that the average retail price in the Northeast

is 2.00 baht per kilo or an average markup of 27 percent.

For calculating fertilizer usage, the 2.00 baht per kilo
 
figure was used.
 

Because insecticide follows a distribution system similar to fertilizer, the same 27 
percent markup was applied to
the insecticide port price in order to get an average Northeast retail price. The average port price is 14 baht per
kilo which makes the average NE retail price 17.78 baht per

kilo.
 

The above data illustrates, albeit roughly, the present
rice production situation in terms of fertilizer and insec
ticide in the Northeast. It is quite possible that fertilizer and insecticide usage is concentrated in certain areas,

but this has not yet been broken out.
 

In order to develop input- output relationships between
fertilizer and insecticide inputs and rice production output,
the present usage data was applied to the Nongwai situation.

In Nongwai, the ADB agronomist developed a table on improved
rice yields and the necessary cost inputs to achieve them.

This is illustrated in Table 3.
 

TABLE 3
 

Improved Rice Yields and Necessary Baht Inputs
 

Proposed Yield Kg/rai 
 340 450 
 550
Seed Cost (baht) 5 5 
 5

Fertilizer Cost 
 60 75 85

Agrochemical Cost 
 20 40 
 60

Inciaentals 
 10 20 
 30
 

Total Costs 
 95 140 180
 

Source: ADB Nongwai Study
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Present rice yields in the Nongwai area are 180 to
 

200 kilograms per rai.
 

The present production situation in the Nongwai area
 

in terms of production and inputs is:
 

1. 	Present production averages 190 kg. per rai;
 

2. 	Present average fertilizer cost is roughly
 

5 baht per rai or 2.5 kgs/rai (based on Tabli 1);
 

3. 	Present average insecticide cost is 0.2 baht per
 

rai which equals about .012 kilograms per rai.
 

This is an insignificant amount.
 

Improved Production Situation:
 

The improved production situation, as defined by the
 

Nongwai team with its implications in terms of additional
 

fertilizer quantities (kilos) and insecticide quantitiej
 

(kilos) necessary,is shown in Table 4.
 

Table 5 converts the incremental production quantities
 

into value using a value figure of .8 baht per kilogram of
 

an assumed value based on a mix of glutinous
rice which is 

comand non-glutineus rice. The incremental baht return is 


pared to the incremental baht cost of fertilizer and insec

ticide to determine the benefit-cost relationship.
 

Because the present insecticide expenditures are insig
spread over
nificant, the insecticide cost per kilogram is 


total production per rai rather than incremental.
 

Conclusion
 

One important result of the above analysis is the
 

relationship developed between incremental fertilizer appli-

The 	total amount of
cation and incremental rice yields. 


agrochemicals necessary at different yields is also illus

trated.
 

The incremental fertilizer/production relationship is:
 

Proposed Yield Incremental Incremental
 
Fertilizer 
 Production
 
Necessary 	 Increase Per
 

Kilo of Fertilizer
Kgs/rai 	 Kgs. 


5.5 	Kgs.
340 	 27.5 

450 35.0 7.4 " 

550 40.0 9.0 " 
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Improved Production Situation 

TABLE 4 

- Incremental Input and Quantity Returns 

1 

Preposed 
Yield 
Kgs/rai 

2 

Thcrei~ental 
Fertilizer 
Cost (baht) 

3 

Implied 
Add' 1 
Fer-,. 
(kgs) 

2.00 

4 

Amount of 
Production 
(kgs) over 
average 
l" 190 

5 

Kg. Incre-
mental 
Production 
per kg* of 
Incremental 

Fertilizer 

67 

Incremental 
Insecticide 
Cost - Baht 

Implied 
Incremental 
Insecticide 

S. 
.A 17.78 

8 

Kg. In
secticide 
per kg. of 

tal Rice 
7 1 

340 

450 

550 

55 

7C 

80 

27.5 

35 

40 

150 

260 

360 

5.5 

7.4 

9.0 

20 

40 

60 

1.1 

2.2 

3.4 

.0T 

.005 

.006 

Sorrce.; ©2 ADB Nongwai Study 

ADB Nongwai Study Data minus 

NEED PAG Calculations. 

present usage 



TABLE 5 

Incremental Costs and benefits
 

(2) (2) (3) (4) (6) (7)
Incremen- Incremen- Value of Cost of 
 Cost of Total Benefit Cost

tal Yield tal kg. incrcmen- 1 kg of nccssa- Cost Ratio 
per rai return tal return fertili- ry in- per
(abovc 190 
 pcr kg. @ .8$/kg. zcr secticide add
 
kg avwrage) of incre- to cover per 

mental column(2)* kg.
fertilizer 

150 5.5 0 4.4 2.00 0 .33 2.33 4.4/2.33 1.89 

260 7.4 0 5.9 Y 2.00 0 .67 2.67 5.9/2.6? = 2.21 

360 9,0 0 7.2 Y 2.00 0 .99 2.99 7.2/2,)9 2.41 

Source: AD Nongwai Study and NEED FAG Calculations.
 

* Calculated by dividing total insecticide cxpenditurc per 
rai by total production per rai to get insecticide cost
 
pur kilo of production and multiplying that by column(2)
Insecticide cost per kilo of ride at each production level 
in at 340 gks. 0.06 baht, -t 145019s 0.09 baht, and at 
550 kgs 0.11 baht. 

TABLE 6 

Total Input Output Relationship
 

Total Total Total Total 
Production Fertilizer Cost of Agrochem. Cost of 
Level Quantity Fertilizcr Quantity Agrochumcial
Kilos/rai Input p.*r rai Input per rai 

kgs/rai kg/rai 

190 (present lvel) 2.5 kg. 5.0 baht 0.012 kg. 0.2 baht
 

340 30.0 60.0 1.112 20.2
 

450 37.5 75.0 2.212 4O.2 

550 42.5 85.0 3.412 60.2 

Source: ADD Nongwai Study and NEED PAG Calculations. 
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Because the Nongwai study was in an area which will be
 
irrigated, it is assumed that irrigation is implied in
 
order to attain the fertilizer per production relationship
 
illustrated.
 

Because present fertilization levels are very low
 
relative to what is proposed in the Nongwai study, it can
 
be assumed that proposed production levels will be attained
 
with the proposed fertilizer inputs even if present ferti
lization is near zero.
 

Assuming that the Nongwai area now uses the Northeast
 
average in fertilizer for rice, the final total fertilizer
 
quantity necessary for different levels of rice production
 
is illustrated in Table 6. The necessary level of agro
chemical input is also shown.
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Table 7 -'1ustrates the the incremental return on a baht per rai basis using the data from Tables 1 - 6 

TABLE 7 

Incremental Return Per Rai 
at Different Production Levels
 

Incremental Net
InciL-mental Insecticide Incremental Incremental Insecticide 


Fe _till z r3 Application Yield Fertilizer Costs Return Return 

Application Kg/rai Kg/rai Cost $/rai / $/rai $/rai 
@ 0.8 $/kg.Kg/rai / rai 

120 4527.5 1.1 150 55 20 

< 35.0 2.2 260 70 40 208 98
 

60 288 148

40.0 3.4 360 80 


Source: Data from Tables 1 - 6 

This is the full baht per rai cost covering total production. If broken down and
 

allocated only to the incremental yield portion, the allocated insecticide cost at
 

baht.each production level would be 8.8 baht, 23.1 baht, and 39.3 



2. 	Maize
 

a. 	Historical Production
 

Table 1 illustrates area planted, area harvested, total
 
production, and yield per rai for Thailand for the period
 
1928 through 1967.
 

Area harvested has increased every year since 1947 and for
 
the 	period 1953 through 1967, it increased from 295,000 rai to
 
4,403,000 rai. Yield per rai increased steadily until 1964
 
when it fell suddenly and leveled off around 300 kilograms per

rai. Since 1964, total production has continued to increase
 
but 	only because of new land being brought under cultivation.
 
The 	yield average was off.
 

This implies one of two things:
 

1. 	Increasingly marginal land is being brought
 
under production which has a lower yield per
 
rai and this pulls down the overall average;
 
or
 

2. 	Old corn land is yielding less and less and
 
is offsetting the high yields of new land
 
being brought under production.
 

According to Mr. Sopin Tongpan of Kasetsart University,
 
most corn is grown without using fertilizer. This suggests
 
that the drop in yield is due to alternative 2 since "in
 
tropical and subtropical soils such as in Thailand which
 
have low organic matter content, fertility is quickly depleted
 
if a highly extractive crop like corn is grown as a monocrop."!/
 

Almost 90 percent of Thai maize is produced outside the
 
Northeast in the upper Central Plan Changwads of LopBuri, Nakhon
 
Sawan, Saraburi, Petchabun, Phichit, Phitsanulok, Sukothai and
 
Kampaengphet. Most Northeastern corn is grown in Nakhon
 
Ratchasima which is adjacent to the other maize producing
 
changwads.
 

Table 2 illustrates harvested area by region.
 

1/ 	ADB Compac Report.
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TAEL1 1
 

Mnize in Thailand
 
Area Planted, Production and Yield per Rai 1928-67 

Year 
Area Planted 

(000 Rai) 
Area Harvested 

(000 Rai) 
Production 
(1,000 m4T) 

Yield Per 
Kg. 

Rd.i 

1928-36 42 41 5.1 124 

1937-46 67 64 8.2 128 

47 144 136 17,2 126 

48 137 132 17.2 130 

49 218 202 25.7 127 

50 226 211 26.9 127 

51 259 256 41.7 163 

52 281 271 44.8 165 

53 298 295 51.1 173 

54 331 326 62.3 191 

55 347 345 67.5 196 

56 514 510 114.8 225 

57 606 597 136.8 229 

58 792 783 186.3 238 

59 1,249 1,241 317.2 256 

60 1,785 1,779 543.9 306 

61 1,916 1,863 598.3 321 

62 2,050 2,009 665.4 331 

63 2,612 2,428 857.7 353 

64 3,449 3,384 935.3 276 

65 3,605 3,510 1021.3 291 

66 4,083 3,689 1,122.4 304 

67 - 4,403 1,277".5 290 

68 4,423 1,217.4 279 

69 - 4,883 1,407.1 288 

Source: 1928 - 66 Agriculture Statistics of Thailand - 1966-1967 Dept.

of Agriculture, Ninistry of Agriculture. 1968-69 Manderstam
 
Report.
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TABLE 2
 

Harvested Area by Region,1966
 

Harvest Area
 
Region Rai
 

South 77,296
 
Central 3,018,622
 
North 186,423
 
Northeast 
 4062500
 

Thailand 3,688,841
 

b. Present Production Situation
 

The yield per rai has leveled off, and as more marginal

land comes under production coupled with continued non
fertilization of existing maize land, the yield per rai will
 
drop.
 

In order to keep production up to meet potential export

demand, the soil must be fertilized in order to bring yields

back to former levels or better. However, the cost of the

fertilizer must be offset by the increased return so that 
an

incentive is provided to use the fertilizer. The following
 
are cost and return studies dealing with this problem.
 

Department of Agricultural Economics, Kasetsart University

Agro-Economic Studies of Production Management Systems for Corn
 

This study is based on experiments at Farm Suwan at Pak

Chong. The experiments 
use corn variety CMS PB5 and different

combinations 
 and amounts of nitrogen and phosphorus. The results
show that some combinations result in positive financial returns

while others result in losses.
 

Table 3 illustrates the fertilizer combination, the
 
total yield and the incremental yield.
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TABLE 3
 

Response to Nitrogen and Phosphorus (N - P20 5 )
 

of Maize Variety CMS PB5 1969 rainy season
 

Fertilizer
 

Combination Incremental YieldTotal Yield 

Kgs/hec . Kgs/rai Kgs/hect. Kgs/rai Kg/hect. Kg/rai 

0 - 0 0 - 0 3,522 563.5 - -

100 - 0 16 - 0 3,953 632.5 431 69 

0 - 120 0 - 19.2 4,047 647.5 525 84 

150 - 180 24 - 28.8 3,961 633.8 439 70 

0 - 240 0 - 38.4 4,282 685 760 122 

100 - 240 16 - 38.4 3,843 615 321 51 

250 - 300 40 - 48 4,141 663 619 99 

Source: 	 Agro-Economic Studies of Production Management Systems for 

Corn and Sorghum Dept. Of Agricultural Economics, Kasetsart 
University, June 1971. 

Using the data from Table 3, ratios were developed show1
 
ing kilograms of incremental maize production per kilogram o
 

fertilizer application. This is illustrated in Table 4.
 

Table 5 illustrates the incremental costs and returns of
 

the different combinations of fertilizer application shown
 

in Table 3.
 

Some of the assumptions made in Table 3 can be quesVioned
 

or do not necessarily apply in other areas in the Northest.
 

Specifically, the average cost of fertilizer in the Norneast
 

is roughly 2.00 baht per kilo rather than 1.30 baht per kilo,
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and the value of labor for fertilizing and harvesting is
 
questionable when applied to the whole Northeast. 
Also,
 
the before-fertilizer yield of 563 kilograms per rai is
 
almost twice as high as the national average.
 

Assuming that che incremental ratios would remain
 
fairly constant in terms of incremental production output
 
per incremental fertilizer input, an adjustment was made
 
in the cost of fertilizer to see how that would affect
 
final return. Table 6 illustrates the maize situation
 
with the cost of fertilizer at 2.00 baht per kilo rather
 
than 1.30,as in Table.5.
 

TABLE 4 

Incremental Maize Yield/Incremental Fertilizer Application
 

Incremental 
Yield Per Rai 
Kgs. 

incremental 
Fertilizer Appli

Per Rai 
cation 

Kg

Ratio 

s. Yield/Eg. Fert. 

Co
N 

Fert. 
mbination 
- P205 

Fe
Total 
rt/Rai 
Kgs 

Kgs. 

69 16 - 0 16 4,3 

84 0 - 19.2 19.2 4.4 

70 24 - 28.8 52.8 1.3
 

122 0 - 38.4 38.4 3.2 

51 16 - 38.4 54.4 O,94 

99 40 - 48 88 1.1
 

Source: NEED PAG Calculations from Table 3. 
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TABLE 5 

Incremental Costs and Returns
for Application of Different Combinations of

Nitrogen and Phosphorus to Maize Variety C1'iS PB 5 
at Farm Suwan, Pak Chong, 1969 Rainy Season i/

Fertilizer Incremental 
 Incremental 
 Net Return (loss)
Combination 
 Costs 
 ReturnsN - P205 Baht/ha Baht/rai Baht/ha Baht/rai Baht/ha Baht/rai
gg/hect_ 

100 - 0 204.97 32.80 344.80 55.17 
 139.83 22,37O - 120 	 247.36 39.58 429 67.20 	 172.64 27.62
150 - 180 546.27 87.40 
 351.20 
 56.19 (195.07)
0 - 240 	 432.05 69.13 608

100 - 240 545.32 87.25 256.80 
250 - 300 895.43 143.27 495.20 

_/ The assumptions in the Table 5 

(31.21)
 
97.28 	 175.95 28.15
 
41.09 (288.52) (46.16)
79.23 (400.23) (64.04) 

figures are:
 
(a) Fertilizer costs 
= 1.30 baht/kg.
 
(b) Interest @ 6% for 6 months
 
(c) No cquipment Costs
 
(d) 


(e) 


Source: 


Fertilizer 

Combination 


N - P 05
kg/hect. Kg/rai 


100 - 0 16 
- 0 


Labor: 10 baht per application of 100 kgs of fert. 
Harvest costs = 1/6 of incremental value of maize produced

Value of maize = 0.80 baht/kg. 

Agro-Economic Studies of Production Nanagement Systems for Corn

and Sorghum, Dept. of Ag. Eco, Kasetsart University, June 1970.
 

TABLE 6 

Incremental Costs and Returns for Application

of Different Combinations of Nitrogen and Phosphorus
 

to Maize Variety CMS PB 5 at Farm Suwan,
 
Pak Chong, 1969 Rainy Season
 

Incremental 
 Incremental Net Return (loss)
Costs Returns
 

Bht/ha Bht/rai Bht/ha Bht/rai 
 Baht/ha Baht/rai
 

275 
 44 345 55 70 110 - 120 0 	- 19.2 331 
 53 420 67 
 89 14
150 - 180 
 24 - 28.8 778 124 
 351 56 (427) (68)
0 - 240 0 	- 38.4 624 100 608 97 (16) (3)100 - 240 16 - 28.4 784 125 257 41 (527) (84)250 - 300 40  48 128 205 495 
 79 (786) (126)
 

The assumptions in the Table 6 figures are:
 
(a) Fertilizer costs 
= 2.00 baht/kg

(b) Interest @ 62 for 6 months 
(c) No equipment, costs
 
(d) 	Labor: 10 baht per application of 100 kgs. of fert.
 

Harvest costs = 1/6 of incremental value of maize produced.

(e) Value of maize 
= 0.80 baht/kg. 

Source: 	 (Except for fertilizer cost)

Agro-Economic Studies of Production [atnageoent Systems for Cornand Sorghum Dept. of Ag. Economic, Kas.otsart University, June 1970. 
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Table 7 illustrates the 
return per hectare and rai costing
out only fertilizer with no costs assigned to labor and interest.
Fertilizer is valued at 2.00 baht/kg. and maize at 0.8 baht/kg.
 
The rough picture which emerges from Tables 6 and 7 is that
the incremental return from the incremental yield due to fertilizer does not increase beyond relatively minimal amounts of
fertilizer application. 
The optional return would appear to
result from some 
fertilizer combination between 100 kg. N.
application and 240 kg. P205 
application per hectare.
as Usually,
the amount of fertilizer applied increases, the net return
lessens and finally shows a loss. 
 The application of 0 kg.
Nitrogen and 120 kg. Phosphorus per hectare now appears to
yield the best return.
 

Implications of ADB Nonwai Study
 
The ADB Nongwai team prepared a table illustrating proposed yields and the necessary inputs to achieve those yields
in the Nongwai study area. 
The Nongwai results are shown
in Table 8.
 

The implication of Table 8 is that maize yields without
fertilizer must be extremely low since 100 baht worth of fertilizer is necessary to bring yields to 300 kgs/rai which is
roughly the national average without fertilizer input.
 
If one assumes 
the average value of fertilizer to be two
baht per kilo, than 50 kilos of fertilizer per rai are necessary for a 300 kilo yield, 60 kgs. for a 450 kg. yield and 70
kilos for a 600 kilo yield.
 

The yield to 
input ratios are 
shown in Table 9.
 
The ratios implied by the Nongwai study are more 
favorable
than those shown in other studies. The reasons
not explained by the N6ngwai team. 

for this are
 
is to be Because the Nongwai area
an 
irrigated area, it is assumed that the fertilizer
needs were based on the assumption of having irrigation. 
Also,
the Nongwai study does not cost out many other important production inputs 
so the final return figure is distorted.
 

Because the Kasetsart study is much more detailed, it
appears to be a better reference 
source for maize production
data than the Nongwai Study.
 

For reference purposes, other maize production data is
shown in Annex 1 to this paper.
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TABLE 7 

Incremental Costs and Returns For Maize at 2.00 Baht/kg.
 
Fertilizer and No Labor or Interest Charges

Fer
 

Fertilizer Incremental Incremental Net Return (Loss)
 
Combination Costs Returns
 
N - P20&
 
Kg. hecc. Baht/ha. Baht/rai Baht/ha. Baht/rai Baht/ha Bht/rai
 

100 - 0 200 32 345 55 145 23 
0 - 120 240 38 420 67 180 29 

150 - 180 660 106 351 56 (309) (50) 
0 - 240 480 77 608 97 128 20 

100 - 240 680 109 257 41 (423) (68) 

250 - 300 1,100 176 495 79 (605) (97) 

The assumptions in Table 7 are: 
(a) Fertilizer costs = 2.00 baht/kg
 
(b) No labor or interest charge
 
(c) Value of maize = 0.80 baht/kg.
 

Source: NEED PAG Calculations and Kasetsart Study op. cit. 

TABLE 8 

Proposed Maize Yields and Necessary Inputs
 
for Nongwai Area
 

Proposed Yield (kg/rai) 300 450 600
 
Seed Cost 2 2 2
 
Fertilizer Cost 100 120 140
 
Agrochemical Cost - 50 60 
Incidentals 8 18 28
 

Total Cost 110 190 230 

Gross Production
 
Value @ .9 baht/kg. 270 400 540
 
Net Return 160 210 3'O
 

Source: ADB Nongwai Study 

TABLE 9 

Maize Yield to Fertilizer Input Ratios in Nongwai 

Proposed Yield Necessary Production per 
Kgs/rai Fertilizer kgs. Kilo of Fertilizer 

Kgs. 

300 50 6 
450 60 7
 
600 70 8.6 

Source: NEED r.G Calculations from Nongwai Study Data. 
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c. Maize Market Situation
 

Thailand Market: The maize in Thailand is relatively
 
small compared to total Thai maize production. It was esti
mated that the feed industry in Thailand in 1969/70 absorbed
 
75,000 tons of maize. The percentage estimate is five per
cent to 10 percent of total production for the Thai feed
 
industry.I/ There are very few other Thai outlets for maize
 
apart from seed requirements and losses due to various dam
ages. These are estimated at three and four percent of
 
total production, respectively.
 

Export Market: Thailand has produced maize mainly for
 
export. Thai maize exports by quantity and by country of
 
destination are shown in Table 10. 
 Table 11 breaks down
 
recipient countries by percentage of total exports.
 

Thai maize exports grew significantly in the 1960's,

and simultaneously, the export markets were diversified with
 
dependence on the Japanese market declining. Between 1960
 
and 1969, Thai maize exports grew at an average annual com
pound rate of 12.2 percent. In 1960, the Japanese share
 
was 86 percent, while in 1969, it was 33 percent.
 

Thailand is the major Asian exporter of maize account
ing for 91 
percent of total Asian exports in 1968. However,
 
Thai exports fill only 25 percent of total Asian demand.
 
Table 12 and 13 illustrate major Asian maize exports and
 
imports for the years 1962 through 1968.
 

Japan is the major Asian importer. A breakdown of
 
Japanese maize suppliers is shown in Table 14.
 

1/ Thai Corn Export Problems by Sopin Tongpan,
 
Kasetsart University.
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TABLE 10
 

Thailand Corn Exports By County of Destination 1950 - 69
 

(1000 4T)

Year Japan Hong Kong Singapore Nalaysia Taiwan Others 
 Total
 

1950  1 11  -1951 5 	 1 13 
13  - *21952 10 

-

1 	 23
14 

1953 13 1 	
- 1 25 

1 1954 30 1 
19 
6 

1 35 
1955 18 34 3711 4 

-

1956 37 	 1 68
18 
 6
1957 36 3 
13 	 - 6 8110 15 1958 130 15 	

- 644 
 14  -1959 189 10 	 163 
18 20 1960 441 11 35 25 	

- 237 
2 1
1961 405 44 	 515


82 31 
 1
1962 230 103 92 46 
4 567 

- 11963 	 453 112 47279 50 101964 845 	 32 744
108 74 51
1965 560 82 	 10 27 111582 82 
 9 
 17 804
1966 	 826 77 
 142 67 57
1967 671 	 49 1218
83 
 100 
 67 144 27
1968 	 1091
665 131 146 ill 395
1969 476 	 32 14P1127 
 149 108 
 429 161 
 1450 
Source: 	 1950-68 Agricultural Data Book.
 

1969-Bd. of trade, Bd. 
of Trade 	Bulletin # 2/1970. 

TABLE 11
 

Per Cent of Total Thai MaizQ Exports Going to Various iiarkets, 1960  69
 

Year Japan Hong Kong 
 Singapore lalaysia Taiwan 
 Others Total
 

1960 86 
 2 	 7 5 
 -
1961 71 8 	 - 10015 5 1962 49 	 1 100
22 19 10 
 -
1963 61 16 	 - 100 
7
1964 76 10 

10 
7 5 

1 5 100
 
-
1965 70 	 2 100
10 
 10 7 1 2
1966 68 6 	 100


12 5 51967 62 8 9 6 	
4 100 

13 2
1968 45 9 	 100
10 
 7 27
1969 33 	 2 100
9 
 10 
 7 30 11 
 100
 

Source: 
 Thai Corn Export Problems by Sopin Tongpan, Kasetsart University
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d. 
Future Market Situation
 

Thailand National Market: 
 The future Thai market for
maize is very dependent upon the development of a sizeable
beef industry in Thailand. 
The 	size of the beef industry,

in turn 
depends upon the increase in meat consumption in
 
Thailand and beef exports.
 

The 1962 household expenditure survey showed meat consumption at 11.2 kilos per year, per person, in Thailand,
while an FAO study showed an income elasticity of one 
for
 
meat.
 

The prospects for exports of Thai beef are not promising. 
 The 	major area market is 
Japan, and at present,

Japan refuses to import Thai beef due to foot and mouth
disease in Thailand. 
 Japan only imports from countries which
have been free of foot and mouth disease for five years and
have been so certified by the International Office of
Epizootiology in Paris. 
 Over the five year plan period,

major beef exports to Japan cannot be expected.
 

The growth of meat consumption in Thailand will be
the major factor affecting national maize consumption.
 

Maize Export Market: 
 As shown in Table 11, Thailand

diversified its markets during the 1960's with Japan and
Taiwan being the most important. During the 1970's, two
major markets should remain Japan and Taiwan.
 

Japa plans to raise 10 million beef and dairy cattle
by 1985,1' this would all have to be 
a feed lot operation,

therefore, requiring feed grains. 
 If one assumes the average
live weight of all 10 million animals to be 400 kilos per
animal, and2 daily feed consumption of three percent of
live weight, then per animal consumption will be 12 kilos,
or total animal daily consumption of 120,000,000 kilos or
120,000 tons. Annual consumption will be 43,800,000 tons
of feed grain. 
This would represent a significant growth

since present maize and sorghum imports into Japan are
between eight and nine million tons. 
 This would represent
an annual growth rate of 10.4 percent (1969-1985).
 

If this figure is accepted, the feed grain market in
Japan will grow significantly during the next 15 years.
 

No comparable data is available on Taiwan.
 

1/ 	Manderstam Report.
 

2/ 	Based on feedlot consumption in the U.S.A. as noted by

ADB Compac.
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TABLE 12
 

Unmilled Maize (Corn) 
Exports by Year (Major Asian)
 

Country: 	 Quantity (100 Metric Tons) & Value (10,000 U.S. Dollars) 

1962 1963 1964 196 1966 1967 1968 

Burma Qty. 232 215 85 285 125 UNK -
Value 112 104 48 82 72 UNK -

Cambodia Qty. 	 1344 1149 1485 816 1333 UNK 876 
Value 788 	 688 811 509 815 UNK 446
 

China linl. Qty. 8 1096 1696 2445 1463 752 502 
Value 4 557 1007 1252 887 480 302 

Singapore Qty. 254 268 139 109 94 120 57
 
Value 169 181 93 81 67 81 32
 

Thailand Qty. 4724 7440 11577 8044 12185 10908 14808
 
Value 2415 3991 6546 4657 7307 6517 7481
 

North America accouts for over 50% of world corn exports. It is
 

followed by Europe and South America. Individual countries with large exports
 

are the USA, Argentina, Mexico, Romaniz, France, and South Africa.
 

Total Qty: 6562 10168 14982 11699 15200 11780 16248 

Total Value: 3488 5521 8505 6581 9148 7078 8279 

Average Value Per Tons $ 53 $ 54 $ 57 $ 56 $ 60 $ 60 $ 51 

Export Percent Qty: 72 73 77 69 80 93 91 

of Thailand Value: 69 72 77 71 80 92 - 90 

Average Price/ton 
in Thailand $ 51 $ 54 $ 57 $ 58 $ 60 $ 60 $ 50 

Source: FAO Trade Yearbook 1969
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TABLE 13
 

Unmilled Maize (Corn)
 
Imports by Year (Major Asian)
 

Country: Quantity (100 Metric Tons) & 
Value (10,000 U.S. Dollars)
 

1962 1963 
 1964 1965 1966 1967 1968
 

China Mnl. Qty. 4912 134 3772 718 202 1365
 
Value 3001 84 2705 488 144 960 


Taiwan Qty. 22 59 86 563 648 3609
1336 

Value 14 37 124 406 419 893 2111
 

Hong Kong Qty. 1239 1215 921 738 931 928 1421 
Value 683 696 542 473 579 788564 


India ty. 875 610 1186 1750 127 599 178 
Value 516 383 834 1199 91 425 17 

Japan Qty. 23162 26455 32290 34335 35977 39602 51445
 
Value 13375 15846 
 20869 23148 24330 27098 30768
 

S. Korea Qty. 227 163 107 7 29 ill 97 
Value 159 113 54 5 27 7587 


Malaysia Qty. 841 922 662 527 703 839
619 
Value 549 600 435 364 473 410 493 

Singapore Qty. 1438 1339 91 105 159 
 43 19 
Value 8:15 802 56 69 103 1131 


Europe is the major iinporting region followed by Asia. Major importers
 

are Italy, Japan, Yugoslavia, Spain, West Germany, and the Natherlands.
 

Total Qty: 32716 30897 
 39115 39071 38776 44603 57608
 

Total Value: 1.9152 18561 25619 26152 26166 30468 34263
 

Average Value $ 59 $ 60 $ 65 
 $ 67 $ 67 $ 68 $59.50
 

Source: FAO Trade Yearbook 1969.
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TABJE 14 

Total Japanese Maize Imports and Shares 

of Different Supplying Countries 

Year 

Totai 

Import 
1000 N.T. 

Export ing Countries Perc9entage 

U.S. Argentina S. Africa Thailand Others 

1960 

1961 

1962 

1963. 

1964 

1965 

1354 

1831 

2316 

2645 

3229 

3443 

14 

28 

45 

40 

48 

67 

31 

15 

2 

3 

-

-

19 

24 

37 

29 

19 

1 

23 

25 

10 

16 

22 

17 

13 

17 

16 

12 

1 

15 

1966 

1967 

1968 

3598 

3960 

5144 

62 

40 

49 

-

2 

-

-

18 

26 

21 

18 

12 

17 

22 

13 

Source: Thai Export Problems by Sopin Tongpan, Kasetsart who got it from 

Table 106 in the 1969 Agricultural Data Book- For the Far E'st 

and Oceania, USDA, MiRS - Foreign - 270, September 1969. 
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It cannot be assumed, however, that increasing 
Thai
 

Several factors point to
 feed grain exports will be easy. 
 These are:
 
future difficulties for feed grain 

exports. 


Continued competition can be expected 
from the
 

1. 	
U.S.A., South Africa and Argentina.
 

2. 	New competition will occur with exports 
from
 

Indonesia where Japan is encouraging 
and aiding
 

the 	development of a feed grain industry.
 

3. 	Australia may soon enter the feed 
grain export
 

market.
 

4. 	Continuing world wheat surpluses 
are expected to
 

affect the feed grain market.
 

As countries become self-sufficient or 
sur

a. 

plus in wheat, they will encourage more 

coarse
 

grain production and this could increase 
the
 

quantities of coarse grain available 
for export.
 

As wheat surpluses increase, there will 
be
 

b. 
 a feed

increasing pressure to utilize wheat as 


grain. Wheat surpluses should make wheat more
 

competitive.
 

In summary, large market potential appears 
to exist for
 

Quality and price of maize,
 exports, but competition exists. 


contract fulfillment, credit and ease 
of bargaining will all
 

be necessary to keep Thailand competitive. 
In addition, good
 

information on markets and competition 
will be very necessary.
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240 

ANNEX 1 

Khize Production Data - Thailand Present Situation 

AD Compac Survcy-1970 Rockefeller Survey-1967
Tron Lomeak Pak Chong Chaibadan
 

Yield (Tan) 25 26 24 24
Gross Income/Rai o

10 Baht/Tan 250 260 240 
Variable Costs
 
Land Preparation 60 70 54 47
Planting 1,iterial 
Planting 
Thinning 
Fertilizer 
Fertilizer Applic-.tion 
Weeding 
Insectiude 
gooting 
Harvesting 
Husking & Shelling
Drying 
Transport 

4 
40 
0 
0 
0 
50 
30 
0 

35 
13 

0 
13(to House) 

4 
20 
10 

0 
0 

30 
5 
0 

39 
13 

0 
0 

5 
13 
0 
0 
0 

45 
0 
0 
26 
13 
4 
O(to 13 M&kt.) 

5 
16 
0 
0 
0 

40 
0 
0 
17 
12 
5 
O(to 7 Mkt.) 

Total Variable Costs 
Gross Margin 

Land Rent 

245 
5 

191 
69 

173 
67 

149 
91 

Fixed Cost - Land Tax - - 144 112 

Net/Rai Depr. (77) (21) 

1 tan = 15 kg. 
Source: ADE Compact Study 

Production Costs of tnizc 
- Bahts/Rai 

Expenses Kasetsart Study 
 USOk Study Bangkok Bank Study
 

Seed 2.5 kg/rai 5 
 1.8 
 5.5
Cultivation 
 51 - 56 
 70 
 60
 
Planting 13 - 16 19 -Weeding 44 - 41 40 
 35

Fertilizer 
 - 34 -
Pesticides 
 - 32
 
Irrigation - 28 -

Harvesting 
 21 - 25 82.5 
 30
 
Drying 
 3 - 4 
Shelling 
 12 - 14 56.25 '[ 20Transport, 
 12 - 23 20.2 30
Land Rent 
 96 - 102 13.55

Land Tax 
 2 - 2 .9 
 52
 
Depreciation 
 4
 

interest
 
Yield Kg/rai 353 - 436 750
Farm Price Baht/kg .6 - .8 

450 
.8.92


Gross Return Eaht/rai 212 - 349 690 360 
Return Baht/rai (62) 12067 225 


Source: Mandorstam Study
 

Note: 
 No date is given for these numbers nor is any backup data presented

to explain assumptions.

The USON study is estimates of irrigated 
 land in the Northeast while
other studies re in corn b ot. 
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3. Sorghum
 

a. Historical Position
 

Sorghum production in Thailand has declined since 1966.
Table 1 illustrates 1966 production by region and average

yields.
 

According to the Manderstam Report, production had fallen
to 50,000 tons in 1969 and area planted was 200,000 rai. 
This
implies a fall in average yield per rai from 317 kgs. to 250
 
kgs.
 

The major reasons for the decline in sorghum production
are serious disease and insect problems--expecially the shoot
fly. Fungus during the wet season is also a problem.
 

TABLE 1
 

Sorghum Production in Thailand,1966
 

Central N.E. North South W.K. 

Area Planted--Rai 316,854 29,111 5,768 7,594 359,000 

Production--
Metric Tons 99,937 10,184 1,755 1,975 113,850 

Yield kg/rai 317 350 304 260 317 

Source: Manderstam Report
 

b. Production
 

The Department of Agricultural Economics, Faculty of Economics
and Business Administration of Kasetsart University carries out
some production experiments with sorghum at Farm Suwan in Pak
Chong during the 1969 rainy season. Experiments were carried out
with four different combinations of Nitrogen and Phosphorus and
with three different varieties of sorghum. 
Table 2 illustrates
the fertilizer combination and the variety used and present
yields and incremental yields attained during the Pak Chong

sorghum experiments.
 

Table 3 breaks down the results shown in Table 2 into incremental costs, incremental returns and the net result for the
three types of seed under different fertilizer combination
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Table 2 

Sorghum Yield Experimental Results 

Farm Suwan, Pak Chong Rainy Season 1969 

Grain h,eight Kgs. 
Sevd Variety Seed Variety 

Akrtilizer Treatment Seed Variety IS 8411 (V i) - i IS 84 (;SC) (V ) 
Cimtinmticn I3 9278 (V) nhrementa. ' Incre ntal 

N - P0 Total Yield Incremental Yield Total Yield Yield Total Yield Yield
 

Kg/ha Kg/rai K./ha K./r-.hg/ha KI/rai Ka./ha Oz/rai Kg/ha Kgrai Kg/ha Kg/rai Kg/ha Kg/rai 

- - 1847 296 - C-0 0-0 1059 169 - - 1572 252 


< 5C-50 8-8 1549 248 490 78 2004 321 432 69 2263 362 416 66 

! 1OC-IOC 16-16 2318 371 1259 202 2352 376 780 124 2776 444 929 148 

15C-150 24-24 2394 383 1335 214 2270 363 698 ill 2679 429 832 133 

200-200 32-32 1979 317 920 148 2330 373 758 121 2338 374 491 78 

Source: Agro-wconomic Studies of Production Managcment Systems for Corn and Sorghum, Department of Agricultural Economics, Kasetsart 

University June, 1970.
 



conditions. The cost and return assumptions upon which the
 
results in Table 3 are based are:
 

1. The cost of fertilizer = 1.30 baht per kilo.
 
2. There is a six percent interest charge for six months.
 
3. No equipment costs.
 
4. 	The cost of labor for fertilizer application is 10
 

baht per 100 kilograms of fertilizer.
 
5. 	The harvest cost equals 1/6 of the total value of
 

the incremental production.

6. The market value per kilo of sorghum is 0.75 baht.
 

Some of the assumptions made in Table 3 (Assumption A)

can be questioned or do not necessarily apply in other areas
 
in the Northeast. Specifically, the average cost of fertilizer
 
in the Northeast is roughly 2.00 baht per kilo, rather than

1.30 baht per kilo, and the value of labor for fertilizing and

harvesting is questionable when applied to the whole Northeast.
 

Table 3 
Incremental Costs and Returns from Sorgum (Asswiption A)
 

Variety IS 9278

Fertilizer Incremental Incremental 
 Net
 
Combination Costs 
 Returns 	 Return

N - P205 
 (Loss)
 

Kg/Ha Kg/rai Baht/ha Baht/rai Baht/ha Baht/rai Baht/ha Baht/rai
 
50-50 8-8 209 33 
 368 59 159 26
 

100-100 16-16 	 72 151
453 	 944 491 79

150-150 24-24 610 	 1001 391
98 160 	 62
 
200-200 32-32 706 
 113 690 110 (16) (3) 

Variety IS 841150-50 8-8 202 32 324 52 122 20 
100-100 16-16 	 63393 	 585 94 192 31
150-150 24-24 531 85 524 84 (7) 
 (1)

200-200 32-32 686 
 110 569 91 (117) (19)
 

Variety IS 84(NSC)

50-50 8-8 	 32
200 312 50 112 18

100-100 16-16 66 110412 	 697 285 45
 
150-150 24-24 
 547 88 624 100 77 12

200-200 32-32 653 104 368 59 (285) (45) 
Source: Agro-Economic Studios of Production Manageinent Systems for Corn and


Sorghum, Dcpartmcnt of Agricultural Econoics, Kasetsart Univursity,
Juno, 1970. 

Btased On: Diffur( nt Coiibinatdons of Nitrolgn and Pliospt:orus on Sorghum VariLti 
LS 9278, L, 8411, and IJ 840,6C) a F-r!:i SuwLi;, 1969 TL'iny S o;. 
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Table 4 (Assumption B) illustrates the return per hectare
 
and rai costing out only fertilizer with no costs assigned to
 
labor and interest. Fertilizer is valued at 2.00 baht/kg. and
 
sorghum at 0.75 baht/kg.
 

On an incremental cost and return basis, the most favor
able results are attained from seed variety IS 9278 with a ferti
lizer application of 100 kgs. of Nitrogen and 100 kgs. of Phos
phorus per hectare (16 of N. and 16 of P205 per rai). The
 
incremental yield is 1259 kgs. per hectare (202 kgs. per rai)
 
with a net return of 544 baht per hectare or 87 baht per rai
 
(Assumption B). This is a higher return per rai than was
 
attained by maize under any fertilizer combination (see Table 7
 
in Memo on Maize Information dated February 1, 1971).
 

Table 4
 

Incremental Costs and Returns from Sorghua (Assumption B)
 

Fertilizer Net
 
Combination Incremental Incremental Return
 
N - P205 Costs Returns- (Loss)
 

Kg/ha Kg/rai Baht/ha Baht/rai Baht/ha Baht/rai Baht/ha Baht/rai
 

Variety IS 9278
 

50-50 8-8 200 32 368 59 168 27 
100-100 16-16 400 64 944 151 544 87 
150-150 24-24 600 96 1001. 160 401 64 
200-200 32-32 800 128 690 110 (110) (18) 

Variety IS 84(11) 

50-50 8-8 200 32 324 52 124 20 
100-i00 16-16 400 64 585 94 185 30 
150-150 24-24 600 96 524 84 (76) (12) 
200-200 32-32 800 128 569 91 (231) (37) 

Variety 16 84(NSC) 

50-50 8-8 200 32 312 50 112 18 
100-100 16-16 400 64 697 112 297 48 
150-150 24-24 600 96 624 100 24 4 
200-200 32-32 800 128 368 59 (432) (69) 

jssumption: 	 Fertilizer Valued at 2.00 b,ht/kg. Sorghum.Valued at 0.75 baht/kg.
 
No other costs taken into account. 

:,ourC.: ELID P,.G calculations based on Agri-Economic Studies op. cit., 
Tbth, 3. 

Based on: 	 Different Combinations of Nitrogen and Phosphorus on Sorghum Varie
tius 13 9278, IS 84 (11) and IS 84 (NSC) at Farm Suwan 1969 Rainy 
Season. 
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Given the above test results, it would appear that sorghum
 
might hold more promise than maize in the Northeast. However,
 
disease and insects were the major reasons for the recent de
cline in sorghum production and unless the present test varie
ties can resist these problems, there is little likelihood of
 
an increase in sorghum production in the Northeast. Another
 
possible way to combat the disease -pest problem,is through
 
the use of agrochemicals. However, no test data is available
 
to show what costs are associated with overcoming this problem.
 

c. Sorghum Market Situation
 

Because sorghum is a feed grain with uses similar to maize,
 
the sorghum market situation is the same as that for maize both
 
for the Thai market and the international market. (For a full
 
discussion of the market situation, see Page 15 of the memo on
 
Maize Information dated February 1, 1971.) In summary, however,
 
world demand for sorghum is rising. Japanese imports rose from
 
.2 million tons in 1960 to 2.5 million tons in 1969, or an
 
annual compound growth rate of 32 percent. At present, the U.S.
 
and Argentina account for most Japanese imports. Future exports
 
can be expected from Australia, Indonesia and Mexico.
 

Sorghum, as a feed, does not fatten animals as well as
 
maize. Therefore, to be competitive, it must sell at a price
 
five-to-ten percent below that of maize.! / This should be
 
taken into account when calculating export potential and deter
mining sales price and production costs. In 1969, the average
 
CIF price in Japan was $56 per ton, down from $59 in 1968.
 

4. Soybeans and Oilseeds
 

a. Historical Situation
 

In 1969, there were roughly 300,000 rai of soybeans har
vested in Thailand. The Northeast percentage of this total
 
was insignificant. Table 1 illustrates soybean production and
 
harvested area for Thailand in 1966.
 

The soybean area planted in the Northeast has fluctuated
 
significantly since 1960. This is illustrated in Table 2.
 

Soybean production in the Northeast was stagnant during
 
the 1960's. This occurred despite a vegetable oil trade deficit
 

1/ Estimate made by FAQ in Commodity Review & Outlook, 1968-69
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for Thailand and the vegetable oil industry working well under
 
capacity.
 

b. Production Situation
 

Because of the limited production in the Northeast, almost
 
no production cost information has been developed. Experiments

conducted by the Ministry of Agriculture are now underway in
 
selected areas of the Northeast, but no results have been pub
lished.
 

Given the present strength of the market for soybeans

(see following market discussion), it appears that there must
 
be some constraint on the production side which prevents an
 
expansion of production.
 

The two major problems which appear to have hindered soy

bean production expansion thus far are:
 

1. Disease and Pests
 

a. 
Little leaf--a disease which turns reproductive
 
organs into dwarf leaves. Native soybean varie
ties are particularly susceptible to this.
 

b. Leaf roller larvae.
 

c. Leaf eating catepillars.
 

d. Leaf hoppers
 

e. Aphids.
 

f. Bean bugs. l/
 

2. Low oil and protein content of the bean. 
Some local
 
varieties have oil contents between six and twelve
 
percent. Beans cannot compete on the world market
 
unless oil contents are in the 20-to-22 percent range.
 

The ADB Nongwai team estimated the various production in
puts necessary to attain different yields per rai in the Nongwai
 
area. These estimates are shown in Table 3.
 

The implications of Table 3 on an incremental basis are
 
shown in Table 4. Incremental production is based on the aver
age Northeast production figure of 135 kg. per rai which is 
a
 

1/ ADB Compac Report
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Table 1 

Soybean Production in Thailand - 1966 

Harvested Area 

Region Rai 

South 878 

Ccntral 290,983 

North 69,340 

Northeast 4,547 

Thailand 275,748 

Average Yield 

Kg/Rai 

110 

154 

167 

135 

157 

Source: kDB Compac Study 

Table 2 

Soybean Planted Area in Northeast Thailand 

Year 1960 1961 1962 1963 1964 1965 1 1967 1968 

Planted Area (rai) 5619 3513 2900 3397 1895 3828 4778 2355 2294 

Source: Ministry of Agriculture 
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figure without fertilization. r
 

Table 4 illustrates the incremental cost and return situa
tion only taking fertilizer into account. Because disease and
 
insects 
are a serious threat to soybeans, no incremental re
turns from fertilizer can be anticipated without agrochemical

input.
 

TABLE 3
 

Soybean Production and Inputs
 

Proposed Yield Kg/rai 
 160 220 300
 

Gross Production Value @ 2 Bht/Kg. 320 440 600
 

Seed Cost 
 20 20 20
 

Fertilizer Cost 
 70 85 100
 

Agrochemicals 
 30 40 50
 

Incidentals 
 10 15 20
 

Total Variable Costs 
 130 160 190
 

Net Return 
 190 280 410
 

Source: ADB Nongwai Study
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Table 4
 

Incremental Costs and Returns With
 

Fertilizer ,pplication
 

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


Total Incremental Incremental Incremental Net Return
Fertilizer 

(Loss) (5)-(4)Application Yield Yield(2) - Fertilizer Return 


Baht/Rai Baht/Rai.
Per Rai Kg/rai 135 	 Costs 

Baht 	 Kg/Rai Brht/Rai 

-
0 135 

50 	 (20)

70 160 25 70 


85
85 170
85 220 85 


330 	 230
100 300 165 100 


Assumptions: (1) Fertilizer costs 2.00 baht per kilo
 

(2) Price of soybeans is 2.00 baht per kilo
 

Source: NEED PAG Calculations from Table 3. 

Table 5 compares the incremental returns (from Table 4)
 
to the incremental costs of fertilizer and agrochemicals.
 

In spite of the fact that the present level of agro
chemical expenditures is near zero, all agrochemical expen
ditures cannot be considered incremental because the amount
 
recommended for application must be sufficient for the total
 
production, not just the incremental portion. Therefore,
 
agrochemical expenditures are pro-rated. Fertilizer applica
tion results only in the incremental production. Therefore,
 
all fertilizer costs are incremental since present fertilizer
 
application is zero.
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TABLE 5
 

Incremental Costs and Returns from Fertilizer
 

and Agrochemical Aplication
 

(1) (2) (3) 	 (4) (5)
 
Incremental Yield Incremental Agrochemical Incremcntal Net Return
 

above 135 Fertilizer Costs Return 2/ (Loss)
 

kg. average Costs Prorated over / )-L3)+(2j
 
Total Product.

Kg/Rai Baht/Rai Baht/Rai Baht/Rai Baht/Rai
 

25 	 70 4.7 50 (24.7)
 

85 	 85 15.5 170 69.5
 

27.6 330 202.4
165 	 100 


i/ The calculation for attaining (3) are shown below: 

(1) 	 (2) (3) (4) 

Total Production Total Agro- Cost Per Incremental Agrochemical Cost
 
Yield/Rai for Incremental
Levls chemical Kg. 


Kgs. Costs-Baht Baht Kg. Yield per rai
 
(3)x (4)
 
Baht
 

--
135 


160 30 .188 25 	 4.7 

.182 	 15.5
220 30 	 85 


27.6
.167 165
300 	 50 


2/ Assumes Value of soybeans to be 2.00 baht per kilogram
 

Source: 	 NEED PAG calculations from Tables 3 + 4 and ADB 
Nongwai study. 
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Tables 4 and 5 are done on a cost or baht basis. Table 6
was developed in order to determine what quantities of fertili
zer are necessary to attain certain yields and what amounts of
agrochemicals are 
necessary to protect total production. The
input-output relationship on a per kilogram input of fertilizer
is shown as well as the necessary agrochemical input to protect

one kilogram of soybean output.
 

c. Thai Oil Industry Situation
 

There are roughly 85 factories in Thailand which process
oilseeds and rice bran. 
 Fifty percent of them are in the
Bangkok-Thonburi area. These factories have a total capacity
to produce 150 
tons of oil per day or about 45,000 tons per
year. Present production levels are about 30,000 tons per
 
year. l/
 

The oil industry is composed of many small mill8 with

only two mills of significant size. The Vivathana factory has
 a capacity of 150 tons of raw material per day.
 

The industry is working under capacity and yet Thailand

is a net importer of vegetable oil. In 1968, the trade deficit in vegetable oils was over 20 million baht. 
 Table 7 illus
trates Thai vegetable oil imports and exports from 1957 through

1968.
 

Even though Thailand is 
a net importer of vegetable oil,

it is an exporter of oilseeds. The reason for this 
seems to
be that due to strong external demand for oilseeds, exporters
are able to pay a higher price for seeds than local processors.

Exporters also deal in large volumes of many products and
 
are able to use this as leverage to get middl 
en to sell oil
seeds 
to them, rather than local processors. 
-

d. Market Situation
 

National Demand: 
 The 1962 Household Expenditure Survey
showed the National per capita consumption average of fats and
oils to be one kilogram. The Manderstam Report said that in

1966, per capita consumption was 1.82 kg., or total 1966 con
sumption of 60,000 tons. 
 An FAQ survey showed that land and
 

1/ Manderstam Report.
 

2/ Investor Magazine, January 1969.
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TABLE 6 

Improved Production Situation
 

Input Output Relationships Per Rai Quantities Involved
 

(1) (2) (3) (4) (5) (6) (7) (8) 

Total Incremen- Total Implied Kgs. of In- Insecticide Implied Kg. Insecticide 

Yield 	tal Yield Ferti- Quantity cremental Cost Quantity per kg. of
 
of Fer- Production of Insect. Total Productic
(M)-135 lizer 


Cost 	 tilizer per kg. of (6)4-17.78 (7) + (1)
 
(3)4-2.00 fertilizer
 

(2)4-(4)
 
Kg- Kg. Baht Kg. Kg. Baht Kg. Kg.
 

--135 - - 

160 25 70 35 0.7 30 1.7 	 .01
 

220 85 85 43 2.0 40 2.5 	 .01
 

300 165 100 50 3.3 50. 2.8 	 .01
 

Sectioncs 
 o friie
NOTE: 	 See Rice' ?or explanation of 2.00 baht cost for fertilizer
 
and 17.78 baht for cost of insecticide
 

Source: (1) (3) (6) ADB Nongwai Study
 

(2) (4) (7) (8) NEED-PAG Calculations
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TABLE 7 

Vegetable Oil Imports 
Thailand 

and Exports 

Year 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

Imports 
Litres Baht 

624,928 6,015,683 

1,079,493 8,496,350 

2,097,240 16,474,335 

951,197 7,837,450 

863,388 7,636,771 

1,680,916 11,944,555 

1,131,250 9,447,728 

2,979,570 20,779,190 

2,306,604 18,618,948 

1,554,140 13,218,788 

2,439,092 18,667,399 

2,580,333 21,271,123 

Exports 
Litres Baht 

1,062,756 8,564,863 

818,191 6,277,676 

1,504,430 10,758,045 

248,194 1,886,230 

1,466,917 11,231,229 

2,416,841 16,925,716 

1,021,406 5,972,445 

833,942 3,921,658 

1,255,678 6,835,609 

2,593,337 12,889,810 

1,377,837 8,711,581 

152,386 773,762 

Trade Balance 
Litres Baht 

+437,828 +2,549,180 

-261,302 -2,218,674 

-592,810 -5,716,290 

-703,003 -5,951,220 

+603,529 +3,594,458 

+735,925 +4,981,161 

-109,844 -3,475,283 

-2,145,628 -16,857,532 

-1,050,926 -11,783,339 

+1,039,197 -328,978 

-1,061,255 -9,955,818 

-2,427,947 -20,497,361 

Source: Department of Customs 

TABLE 8 

Projected Oil and Fat Consumption in Thailand 

Year Population (OOOs) Per Capita 
Consumption Kg. 

Total Demand 
Metric Tons 

1972 

1973 

1974 

1975 

1976 

39,926 

41,175 

42,501 

43,858 

45,233 

1.82 

1.82 

1.82 

1.82 

1.82 

72,665 

74,938 

77,352 

79,822 

82,324 

Source: NEED PAG Calculations 
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oil consumption in Thailand have an elasticity of 1.0 to income
 
growth.
 

One can assume from the above that consumption is increas
ing, but whether it is as high as Manderstam reports is uncertain.
 

If, over the plan period consumption of fats and oils re
mains at 1.82 kg., than total demand will be as shown in Table 8.
 

Consumption in Thailand could vary a great deal from Table 8.
 
Present oil consumption in Japan is 7 kgs. per capita, per yea',
 
and total consumption is growing at 100,000 tons per year.
 
Table 8 would have to be considered a conservative estimate.
 

Of the total vegetable oil and fat consumption in Thailand,
 
roughly 50 percent appears to be fat consumption and 50 percent
 
oil. However, the trend is away from fat (lard) and into vege
table oil.
 

A conservative estimate of the demand for vegetable oil in
 
Thailand over the plan period would be 50 percent of the total
 
fat and oil demand shown in Table 8. This 50 percent assumption
 
is shown in Table 9.
 

The amount of raw oilseeds necessary to supply the demand
 
estimate shown in Table 9 depends upon the oil content of the
 
seeds. Table 10 illustrates some average oil contents of dif
ferent oilseeds, as well as the protein content of the resulting
 
oilcake.
 

The oilseed production mix will determine how much total
 
production is necessary to meet the oil demand.
 

Most oilcake is used as part of an animal feed mix. At
 
the present time, the consumption of animal feed concentrate
 
in Thailand is very low.
 

The Manderstam Report estimates total consumption to be
 
around 125,000 tons per annum. The reason for this is that
 
most animals in Thailand are grazed and not fed in feedlots,
 
resulting in low demand for concentrates and oilcake. At
 
present, Thailand is a net exporter of oilcake. Until a feed
lot industry and more extensive poultry raising are underway,
 
demand for oilcake will remain below productive capacity.
 
Table 11 illustrates total Thai oilseed cake exports and soy
bean cake exports for the period 1962 through 1968.
 

What is now happening in Thailand is that while the vege
table oil market is growing, there is nothing to indicate that
 
the oilcake market in Thailand is expanding. If local industry
 
meets the oil demand, it will have a cake surplus and be forced
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TABLE 9
 

Vegetable Oil Dumand Over the Plan Period
 

Year 	 Total Demand Vegetable Oil Demand
 
Metric Tons (50% of Total)
 
_Metric 	 Tons
 

1972 72,665 36,333
 

1973 74,938 37,469
 

1974 77,352 38,676
 

1975 79,822 39,911
 

1976 82,324 41,162
 

Source: NEED PAG Calculations
 

TABLE 10
 

Oil and Protein Content of Various Oilseeds
 

Oilseed Percent Percent Protein
 
Oil Content Content of Cake
 

or Meal
 

Soybean 17 - 18% 46%
 

Groundnut 45% 52%
 

Cottonseed 16% 41%
 

Coconut (Copra) 64% 22%
 

Rapeseed 35% 36%
 

Palm Kernal 47% 18%
 

Linseed 34% 36% 

Sesame 45% 40% 

Castor 45% -

Sunflower 35 - 40% 	 43% 

Source: Manderstam Report
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to export. Exports of cake do occur, but whether or not all
 
surplus cake can be exported is unknown.
 

TABLE 11
 

Thai Oilseed Cake Exports
 

Total Oilseed Soybean Cake
 
Cake Exports 
 Exports
 

Quantity Value Quantity Value

10 Metric U.S.$ 
 10 Metric U.S.$
Year 
 Tons 1,000 
 Tons 1,000
 

1962 1,819 1,352 29
33 


1963 2,096 1,269 
 468 363
 

1964 2,974 2,122 
 872 648
 

1965 2,689 2,055 195 
 147
 

1966 2,832 2,186 
 289 247
 

1967 1,660 1,209 247 221
 

1968 3,633 2,059 
 283 282
 
Source: 
 FAO 1969 Trade Yearbook
 

International Demand: Because the Far East, as a region,
now runs a deficit in soybeans and vegetable oil, the following
data is concerned mainly with the Far East. 
 It is felt that

this market is the most accessible to Thailand and the one on
which present marketing efforts should be concentrated. Oilseed
cake is also covered because it results from the oil process.
 

i) Soybeans:
 

The Far East regional deficit has increased steadily from
1,070,390 tons valued at $102,298,000 in 1962, to 2,312,600 tons
valued at $254,432,000 in 1968. 
 This is illustrated in Tables

12 and 13. Value per ton grew from $103 
in 1962, to $125 in 1967,

but then fell to $114 in 1968.
 

Thailand exports have been insignificant. The market is
dominated by mainland China exports and the U.S.A.
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TA'BLE 12 

Soybeans
 

Exports by Year (Major JIsian)
 

Country Quantity (10 Metric Tons) & Value (1,000 U.S. Dollars)
 

1962 1963 1964 1965 1966 1967 1968 

Cambodia Qty: 352 665 407 851 67 270 -
Value 228 487 362 954 87 350 -

China Mnl. Qty: 
Value 

34,218 
43,490 

33,210 
43,540 

49,841 
61,200 

57,616 
76,745 

55,010 
71,625 

56,441 
72,200 

57,074 
73,200 

Hong Kong Qty: 
Value 

896 
986 

541 
646 

223 
307 

576 
771 

846 
918 

402 
485 

313 
442 

Laos Qty: 
Value 

6 
7 

10 
14 

2 
1 

4 
3 

2 
1 

UINK 
UNK 

-
-

Singapore Qty: 653 730 747 811 706 855 433 
Value 819 906 907 1,089 890 1,026 970 

Thailand Qty: 
Value 

191 
239 

440 
486 

432 
450 

161 
217 

561 
703 

590 
727 

349 
446 

The U.S.A. Accounts for 85% to 90% of total World Exports 

Total Qty: 36,316 35,596 51,652 59,983 57,192 58,558 58,169 

Total Value: 45,769 46,079 63,227 79,779 74,251 74,788 75,058 

i,verage Value: $126 $122$129 $133 $130 $128 $129
 
Per Ton ($)
 

Export Percent Qty: 1% 1 1 - 1 1 .6% 

of Thailand Value: 1% 1 1  1 1 .6%
 

Average Price/Ton
 
in Thailand $125 $106 $104 $135 $125 $123 $128 

Source: FkO Trade Yearbook, 1970. 
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TBLE 13
 

Soybeans
 

Imports by Year (Major isian)
 

Country Quantity (10 Metric Tons) & Value (1,000 U.S. Dollars)
 

1962 1963 1964 1965 1966 1967 1968
 

Taiwan Qty: 6,243 18,246 18,183 16,140 16,450 35,114 38,492
 
Value 6,9041 19,702 20,452 19,217 19,761 43,284 44,315
 

Hong Kong Qty: 2,088 1,870 1,249 327 2,033 2,201 1,872
 
Value 2,250 1,998 1,378 375 2,139 2,648 2,180
 

Japan Qty: 129,311 154,436 160,715 184,747 216,847 216,980 242,077
 
Value 132,709 167,946 184,524 225,774 272,007 272,038 274,142
 

S. Korea Qty: 2,006 616 817 19 15 2,576 3,840
 
Valuu 2,180 883 1,055 49 12 3,231 4,900
 

Malaysia Qty: 1,802 1,690 1,883 1,813 1,807 1,769 1,883
 
Value 2,152 2,021 2,302 2,472 2,406 2,279 2,281
 

Philippinu Qty: 13 547 227 1,992 2,265 UNK -

Value 13 549 241 2,316 2,267 UNK -


Singaporu Qty: 1,712 1,927 1,558 1,999 1,266 1,436 1,265
 
Value 1,822 2,107 1,695 2,463 1,653 1,936 1,672
 

Europe Accounts for Roughly 60% of Total T orld Imports and
 
Asia between 30% and 35%
 

Total Qty: 143,175 179,532 184,632 207,037 240,683 260,076 289,429
 

Total Value 148,067 195,206 211,647 252,726 300,245 325,416 329,490
 

Average Value 
Per ton ($): $103 $109 $115 $122 $125 $125 $114 

Source: FAO Trade Yearbook, 1970.
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The 	most important market is Japan. 
 Japan has strong demand
for oil and oilcake with the latter being important in the development of the livestock industry.
 

In 1968, Japanese raw soybean demand was 
2.7 	million tons.
Of this, only 60,000 tons came from Japanese farms. The major
sources were the U.S.A. and mainland China. 
This is shown in
Table 14.
 
The edible oil market in Japan is expected to grow at a
rate of 100,000 tons of oil a year 1/and the livestock industry in Japan has been projected to be 10 million head by 1985.z/
This would require large amounts of oil since Japan has only


feedlot industry.
 

Japan now has an oil industry which can process 3.8 million tons of oilseeds per year. Because of this, Japan imports
raw oilseeds almost exclusively. 
Only small amounts of palm
oil and tung oil are allowed in. Thailand can work to attain
a part of the raw seed market, but it is doubtful that Japan
will allow imports of oil or oilcake.
 

Total raw oilseed imports into Japan are now about 3.5 million tons. Of this, 2.7 
are 	soybeans,or 77 percent.
consumption now is 700,000 tons, 	
Total oil


assuming a 22 percent oil yield
from the soybeans equals 594,000 tons 
of oil. Therefore, the
remaining 800,000 tons of oilseeds yield 100,000 tons of oil
 or yield 12.5 percent oil.
 

At present, 86 
percent of the oil consumed in Japan comes
from soybeans. 
 If this percentage is maintained, then the
100,000 tons of oil a year growth means 86,000 tons 
of soybean
oil 	a year. 
To get this will require additional imports of
391,000 tons of raw soybeans a year. The implications of this
in terms of total raw soybean requirements are shown in Table 15.
 
It is possible that soybean imports will decline if other
vegetable seeds become more competitive. However, 
the 	whole oilseed market in Japan will grow very rapidly over the plan period.
Some of the other kinds of oilseeds imported by Japan and their
 

sources are:
 

1. 	Kapok Seeds: imports of 2,500 tons monthly from Indo
nesia and Thailand.
 

1/ 	Haruhiko Seto, Project Manager, Japanese Soybean Project

in Thailand.
 

2/ 	Manderstam Report.
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TABLE 14 

Major Sources of Soybeans to Japan
 

Year Soybean 
Source 

1968 U.S.L. 

Mainland 
China 

1969 U.S.A. 

Mainland 
China 

Source: 

Quantity 

1,000 Tons 


2,000 


417 

2,140 


377 


Average
 
Per Ton
 

$113.79
 

$110.58
 

$1,07.81 

$112.37
 

Haruhiko Seto, Project Manager, Japanese
 
Soybean Project in Thailand
 

TIBLE 15 

Projected Japanese Raw Soybean Imports
 

Year 


1968 


1969 


1970 


1971 


1972 

1973 


1974 


1975 

176 

Source: Haruhiko 

Estimated
 
Total Raw
 

Soybean Imports
 

Million Tons
 

2.7
 

3.1
 

3.5 

3.9
 

4.3
 

4.7 
5.1
 

5.5
 

5.9 

Seto and NED PAG calculations 
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2. Cottonseed: 250,000 tons annually with 85 percent

from Africa. Japan prefers Thailand as a source
 
due to faster delivery. Formerly, Thai exports

were 
80,000 tons to Japan, but fell due to disease.
 

3. Peanuts: Japan wants peanut cake, but not oil.
 

4. Sesame: 
 Japan buys 35,000 tons annually, mostly

from Africa. African sesame 
oil content is 50 to
 
53 percent, while Thai 
sesame oil content is only

42 to 43 percent.
 

5. Castor Bean: Japan imports roughly 50,000 castor
 
beans annually with a large portion coming from
 
Thailand. Other suppliers are Mainland China and
 
Indonesia.
 

Due to the growing consumption of edible oil and the growth
of feedlots, the oilseed market in Japan will grow rapidly over

the plan period. If soybean imports remain 77 percent of total

oilseed imports, then total imports will be as 
illustrated in
 
Table 16.
 

Next to Japan, the most important soybean importer in the
Far East is Taiwan. Imports have grown from 62,000 
tons in

1962, to 385,000 tons in 1968 (see Table 13). 
 Taiwan is develop
ing a livestock industry and,for this reason, demand for feed
products will remain strong as 
Taiwan has a limited area for
 
producing feed grains.
 

Taiwan and Japan accounted for 96 percent of total Far
Eastern imports of raw soybeans in 1958. These ar 
 the markets in
 
which Thailand must concentrate.
 

TABLE 16
 

Total Japanese Oilseed Imports
 

Soybean Imports Total Oilseed Imports

Year 
 Million Tons 
 Million Tons
 

1968 2.7 3.5

1969 3.1 
 4.0
1970 
 3.5 
 4.5
 
1971 
 3.9 
 5.1

1972 4.3 
 5.6
1973 4.7 
 6.1
 
1974 
 5.1 
 6.6
 
1975 
 5.5 
 7.1
 
1976 
 5.9 
 7.7
 
Source: Table 16, NEED/PAG calculations keeping soybeans
 

as 77 percent of total.
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(ii) Oilseed Cake:
 

Oilseed cake exports are much higher than imports in the
 
Far East. A major cake exporter is India, the bulk of whose
 
exports is groundnut meal. Europe is the major importer of
 
oilseed cake.
 

Tables 17 through 22 illustrate the Asian export-import

situation for all oilseed cake and meal, soybean cake and meal,
 
and cottonseed cake and meal.
 

The market situation for processed meal is not promising
 
as the large importers prefer to buy raw seeds and process them
 
locally. The major oilcake market is in Europe and any Thai
 
marketing efforts will have to be directed toward this area.
 

(iii) Vegetable Oils:
 

The vegetable oil market is in a state of flux. 
The trend

for some oils shows strong demand while others are questionable.

The Asian import-export data for cottonseed oil and soybean oil
 
are shown in Tables 23 through 26.
 

The overall trend for soybean oil shows regional demand
 
outstripping supply although the composition of the major impor
ters changes each year.
 

The regional soybean deficit in 1962 was 87,883 tons
 
valued at $29,031,000. In 1968, the deficit was 159,676 tons
 
valued at $50,010,000. The major importers are India, Pakistan
 
and South Vietnam.
 

The cottonseed oil situation shows an Asian surplus due to
 
large exports from Mainland China. Excluding China leaves an
 
area deficit. The overall size of the import market is small,

being slightly over $2 million in 1968.
 

It appears that export potential in oils does exist over
 
the plan period, but mainly in soybean oil. Good market intel
ligence will be necessary to assure that sales efforts are
 
directed toward the appropriate market.
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TiBLE 17 

,--1 Oilseed Cak, and Neal 

Lxports by Year (Major i.sian)
 

Country: Quantity (10 Metric Tons) & Value (1,000 U.S. Dollars) 

1962 196 196 1965 1966 196 196 

Burma Qty. 
 26729 28025 20806 19229 10300 11400 9900 
Value 17929 19274 22423 10029 6940 7550 6500 

Ceylon Qty. 1117 373 1754 981 29 4 18
 
Value 687 265 1010 674 
 10 1 7
 

China Mnl. Qty. 453 919 
 1936 2932 2599 3158 3210
 
Value 356 580 
 1350 2180 2190 2090 2300
 

India Qty. 72748 90899 95782 118657 83897 73679 85893
 
Value 56837 71484 78057 79554 70521 60245 67945
 

Indonesia Qty. 7615 9376 15730 12580 14280 16530 16091
 
Value 3394 4088 4380 5400 5000 
 5900 1958
 

Japan Qty. 1479 1894 1073 69 461 3331 720
 
Value 1026 
 1157 677 77 482 2091 669
 

Pakistan Qty. 5342 5109 4145 4707 
 7148 7433 6000
 
ValuQ 2649 3059 2452 3088 4717 4962 3575
 

Philippine Qty. 
 14087 16828 19312 18493 23485 20030 20790
 
Value 8742 12400 12063 12118 16817 12500 13514
 

Singapore Qty. 2122 
 1563 904 961 852 2942 1941
 
Value 1768 1274 769 807 792 1986 
 1444
 

Thailand Qty. 
 1819 2096 2974 2680 2832 1660 3633
 
Value 1352 1269 2122 2055 2186 1209 2059
 

Total Qty: 133511 157082 164416 181289 145883 140167 148196
 

Total Value: 94470 114850 115303 115982 109655 99534 99971
 

Average Value Per 
Ton: ($) $71 $73 $70 $64 $75 $71 $67.50
 

Export Percent Qty: 1% 1 2 1 2 1 2
 

of Thailand Value: 1% 1 2 2 2 1 
 2
 

Averago Price/Ton in
 
Thailand $74 $61 $71 $77
$77 $73 $57
 

Source: Fi. Trade Yearbook 1970.
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T .BLE 18 

..ll Oilseed Cake and Meal 

Imports by Yuar (Major .sian)
 

Country: Quantity (10 Metric Tons) & Value (1,000 U.S. Dollars)
 

1962 1963 1964 1965 1966 196 1968
 

Hong Kong Qty. 600 712 560 857 1002 1085 1035
 
Value 495 569 443 ?73 962 1016 1074
 

Japan Qty. 2589 16459 10151 15212 15409 7877 16898
 
Value 1938 5466 9133 12613 12767 7286 12702
 

India Qty. - - 307 724 444 912 562
 
Value - - 186 648 356 583 394
 

Malaysia Qty. 3504 3218 2765 2738 2901 3270 3707
 
Value 2858 2594 2261 2414 2566 2574 2967
 

Philippine Qty. 1104 515 644 626 533 3460 3882
 
Value 979 481 615 615 .603 3589 3589
 

Singapore Qty.. 6667 4710 2064 2819 1985 2079 3288
 
Value 3922 3222 1638 2446 1843 1818 3373
 

Thu major importer is Europe. It accounts for around
 
90% of world.imports..
 

Total Qty: 14464 15704 16491 22976 22274 18683 29372
 

Total Value 10192 12332 14276 19509 19097 16777 24099
 

.xerage Value Per 
Ton ($) $70 $79 $87 $85 $86 $90 $82 

Source: Fi-l Trade Yearbook 1970
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T,BLB 19 

Soybean Cake and Meal
 

Exports by Year (Major ,tsian)
 

Country Quantity (10 Metric Tons) & Value (1,000 U.S. Dollars)
 

1962 1963 1964 1965 1966 1967 1968 

Japan Qty. 
Value 

19 
23 

41 
49 

4 
5 

46 
57 

261 
318 

292 
348 

236 
280 

Thailand Qty. 33 468 872 195 289 247 283 
Value 29 363 648 147 247 221 282 

North .mmricaaccounts for the bulk of world exports.
 

Total Qty: 52 
 509 876 241 550 539 519
 

Total Value: 
 52 412 653 204 565 569 562
 

Average Value Per 
Ton ($) : $100 $81 $75 $85 $103 $106 $108 

Export Percent Qty: 63 92 100 81 53 46 

of Thailand Value: 
 56 88 99 72 44 39 

,veragu Price/Ton: 
in Thailand $88 ;78 $74 $75 $85 $89 $100 

NOTE: 
 In 1968 for the first time South Korua showed soybean cake and
 
meal exports. It exported 1610 metric tons valued at $120,000.
 

Source: FXO Trade Yearbook 1970.
 

T),BLE 20
 

Soybean Cako and Meal
 

Imports by Year (Major ,.sian)
 

Country Qupntity (10 Metric tons) 
& Value (1,000 U.S. Dollars) 

1962 1963 1964 1965 19671966 1968
 

Jpan Qty. 1582 151 1326 4632 741 228 1531
 
Value 1422 177 
 1464 4872 261
792 1631
 

Philippine Qty. 1104 514 
 644 625 533 3460 3882
 
Value 979 
 480 615 612 603 3500 3589
 

Europe absorbs over 90% of total world imports.
 

Total Qty.: 2686 
 665 1970 5257 1274 3688 5413
 

Total Valu;: 2401 2079 1395
657 5484 3761 5220
 

Average Xalue Per
Ton: ($) $89 $99 4106 $1.04 109 $102 $96 

Source: FAO Trade Yearbook 1970 V-49 



T,BLE 21 

Cottonseed Cake and Meal
 

Exports by Year (Major Msian)
 

Country: 	 Quantity (10 Metric Tons) & Value (1,00 U.S. Dollars) 

1962 1963 1964 1965 1966 196 1968 

Burma 	Qty. 1489 1048 960 846 500 500 600
 
Value 1047 724 647 634 340 350 420
 

India Qty. 2601 6986 7949 10459 13396 13786 11651
 
Value 1769 4524 5511 7868 8844 9793 7733
 

Pakistan Qty. 	 1497 1680 2075 1700 3736 3908 2500
 
Value 958 1202 1478 1114 2510 2703 1625 

Major exporting countries are Turkey, India, the Sudan, 

Syria, Uganda, and Argentina.
 

Total Qty: 	 5587 9714 10984 13005 17632 18194 14751
 

Total Value: 	 3774 6450 7636 9616 11694 12846 9778
 

Average Value Per
 
Ton: Cs) $68 $66 $70 $74 $66 $71 $66
 

Source: FAO Trade Yearbook 1970
 

TOLE 22
 

Cottonseed Cake and Meal
 

Imports by Year (Miijor Asian) 

Country: 	 Quantity (10 Metric Tons) & Value (1,000 U.S. Dollars) 

1962 1963 1964 1965 1966 1967 1968 

Japan Qty. - 1249 474 310 1019 322 395
 
Value - 1117 431 259 850 207 275
 

Europe accounts for almost all of the world imports.
 
The largest European importers are Denmark, Great
 
Britain, West Germany and Sweden.
 

Total 	Qty.: - 1249 474 310 1019 322 395
 

Total 	Value: - -117 431 259 850 207 275
 

iverage Value Per 
Ton; ($) - $89 $91 $84 $83 $64 $70 

Source: FiO Trade Yearbook 1970
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T;HLE 23
 

Cottonseed Oil
 

Exports by Year (Major .sian)
 

Country: Quantity (Metric Tons) 
& Value (1,OOO U.S. Dollars)
 

1962 1963 1964 1965 1966 196 1968
 

China M. Qty: 
 -
 - - 22191 43552 28563 36629
Value  - - 6800 12550 7820 9600
 

Hong Kong Oty: 
 -
 -
 - 20 692 255 180
Value  - - 6 199 68 45
 

Japan tQty: 69 18 8 35 25 17 70

Value 21 8 5 
 16 12 9 32
 

Singapore Qty: 25 2 18 2 
 2 101 216

Value 9 2 9 
 2 1 29 59
 

Totil Qty: 94 20 26 
 22248 44271 28936 37095
 

Total Value: 
 30 10 14 6824 12762 7926 9736
 

The major exporting region is North and Central .nerica
 
followed by ,.sin and ,frica. 

:.verage Value Per
 
Ton: ($) .319 15OO 538 $307 $288 $274 $262 

Source: F,.0 Trade Yearbook 1970. 

TABLE 24
 

Cottonseed Oil
 
Imports by Year (Major Asia) 

Country: Quantity (Metric Tons) & Value (1,000 U.&. Dollars)
 
1962 1963 1964 1965 196 1967 1968 

Hong Kong Qty.: 8 
 17 22 620 1145 416 1495
Vluc 4 8 10 171 318 127 377 
India Qty: 1195 3 
 - 4928 -  -


Value 
 372 
 1 - 1534 -  -

Japan Qty: 
 3666 7443 12253 2119 4369 2526 2318
 

Valuv 1355 2385 729
3680 1428 851 742
 
S. Korea Qty: 302 
 - 16 - 26 20 39
 

Valu, 122 - 7 
 - 12 19 32 
Malaysia Qty: 33 36 18 515 605 - 2068 

Value 14 
 20 9 142 166  575
 
Pakistan Qty: 18493 12911 13063 
 9378 9600 2 
 -


Value 7015 3668 3987 3586 3006 1 -
Philippinu Qty: 423 211 
 1228 1063 51 UNK 
 -

V"aue 152 63 220 192 7 UNK -

Singapore Qty: 6 2 21 645 794 514 1879
 

Value 
 3 1 10 188 226 135 494 
S. Viutnam Qty: 776 2491 
 3008 1719 UNF' UNK 
 -


Value 333 770 1259 724 UNK UNK -
The U,,R is a major importer of cottonseed oil followed by
Vnezula, the United Kingdom Canada, and Costa Rica. 

Total Qty: 24902 23114 29629 20987 16590 3478 7799 
Total Valuu: 9370 6916 9182 7266 5163 1135 22GO 
Avr-. . V Ih! ..r ton: $376 $299 1,310 ;346 !,311 :$326 "285 

i*,rn:FA0 Tr .e V-51 



LaLE 25 

Soybean Oil
 

Exports by Year (Major Asian)
 

Country: 	 Quantity (Metric Tons) & Value (1,000 U.S. Dollars) 

1962 1963 1964 1965 1966 1967 1968 

Cambodia Qty: 	 - 138 139 51 - - -
Value - 11 12 6 - - -


China I4nl. Qty: 1016 2540 2500 3000 4000 3000 -

Value 325 726 710 920 1220 930 -


Taiwan Qty: 	 - 7 352 771 119 273 10
 
Value - 2 108 240 38 89 3
 

Hong Kong Qty: 606 511 1138 2380 108 57 85
 
Value 191 142 299 757 35 17 23
 

Japan Qty: 8115 2811 4524 5580 4716 5020 6658 
Valuu 2458 827 1270 1646 1344 1407 1486 

Philippine Qty: - 500 2125 - 811 UNK -
Value - 106 431 - 189 UNK -

Singapore Qty: 16 74 35 17 123 213 61 

Value 6 23 10 4 48 62 14 

Total Qty: 9753 6581 10813 11799 9877 8563 6814
 

Total Value: 2980 1837 2840 3573 2874 2505 1526
 

North J'merica accounts for roughly 80% of world exports.
 

Average Value per ton: 	 $305 $279 $263 $303 $291 $293 $224
 

Source: FAQ Trade Yearbook 1970
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T,.Bi3L 26 

Scybt Rn Oil 

h1i:crts by Y, !r (hjor ,.si:n) 

Ccuntry Quantity (A4-tric Ton.) & ValuL (1,000 U.S. Dollars) 

S 19L3 19(64 1965 1966 1967 1968 

Runma Cty: - - 42600 1021 34500 13500 2000 
Valu - - ILLU 339 11500 4400 600 

CcyL',n '.ty: . - - 27 408 17 
V'.u - -. - 14 217 26 

Tciwri Qty: 3359 999 7510 1003 1250 4743 767 
V'luu 1016 308 1864 231 226 1565 230 

Hcn;' Kon, -ty: 31713 1L.989 26953 1453 1836 4382 7148 
Vn.ll, 90147 3844 6691 4303 563 1240 1682 

2.Indi ty: 1220 13i 406 40504 33007 515T' 35937 
V::lu.. 479 45 97 1295 11701 20488 12054 

Jap-'.n 'lty: 337 1316 501 510 134 109 
)Vcaluu i0 :3L4 97 143 41 34 -

S. 	 Kor.r ('ty: 233 167 F5 4 206 29 680 
V,-luU 75 114 30 2 89 10 195 

Malaysia C.ty: 47 75 66 62 289 188 1187 

16 26 2] 20 106 60 311 

P:kibt-ir Pty: 59900 98431 76136 9104v 23620 34822 101300 
V;'lu1 21000 29296 21440 30323 7330 10546 31000 

Philippinu Cty: 347 3Li 220 6b 576 UIK 1200 
V.c:luu 91 69 50 13 127 UNK 250 

Sin a[orto Qty: 28 1C: 2 88 171 176 399 
VLIu 9 3 1 31 77 75 133 

Thaili8[d "ty: 2 8 28 102 47 92 160 
V:u,. 1 3 1 31 77 75 55 

0. 	Vii.tnam (.ty: 450 2614 789 1476 11123 14580 15695 
Vlu-c 168 750 226 6L4 4579 5500 5000 

T;:t. Qty: 97636 11.905,' 155296 150138 10678t 124616 16'.490 
TtaI V, uL:: 32011 34802 4161 4 :335 36430 44U 51536 

i-r (ircluiingir.- n,! :r-i~l) in; 1:-rguo.i ls~ thc t
('b,'tt 3.3") fc'llow,- I-y Sur.-,q (01,, fric: , :qv. S~outh 

" ,.v ra't V'ilu. Fur Tcn: :t' 1 292 :t26O >22 3 l ;,335 t31" 
,.VLragL 1ricu:/T,:n: 

in Th:i:.n.I : *37, 36 'U1, i . 5 .,344 

Im p P ,rrct i: :- . . . . . -.. 

J"V .. ',, ih i..... I 



TABLE 27
 

National Demand for Vegetable Oil Over Plan Period
 

Year Metric Tons of Oil Metric Tons of Raw Seedsl/ 

1972 36,333 121,100 

1973 37,469 124,884 

1974 38,676 128,907 

1975 39,911 133,023 

1976 41,162 137,193 

Source: Table 9. 

Over the long run, oil exports could face the same pro
blem as oilcake exports, namely, countries prefer to buy or
 
raise the raw material and then process it in-country, rather
 
than import a processed good.
 

International Demand: The major oilseed markets for
 
Thailand over the third-plan period will be Japan and Taiwan.
 
The market potential in these countries is:
 

Taiwan: 1962 soybean imports were 62,000 tons and
 
by 1968, the figure was 385,000 tons. This is a
 
growth rate of 35 percent a year. It is doubtful
 
that such a rate could be maintained, and for plan
 
purposes, it was assumed that the growth rate would
 
fall to 17 percent per year. This rate results in
 
total soybean import figures, as shown in Table 29.
 

1/ 	Assumes an oil content of 30 percent, assuming a mix of
 
the seeds shown in Table 10.
 

V-54
 



Ti.BLE 28
 

Japanese Oilseed Demand
 

Raw Soybean Other Oilseed Total Oilseed
 
Year Imports Imports Imports


Million Tons Million Tons 
 Million Tons
 

1972 4.3 
 1.3 5.6
 

1973 4.7 1.4 6.1
 

1974 5.1 
 1.5 6.6
 

1975 5.5 
 1.6 7.1
 

1976 5.9 
 1.8 7.7
 

Source: Table 16
 

T,.BLE 29
 

Taiwan Soybean Imports @ 17% Growth Rate
 

Total Raw Total Oilseed
 
Year Soybean Imports 
 Imports


1,000 Metric Tons 1,000 Metric Tons1-/
 

1968 385 
 500 

1969 450 585 

1970 527 685
 

1971 616 
 800
 

1972 721 
 937
 

1973 
 844 1097
 

1974 987 
 1283
 

1975 1155 1501
 

1976 1352 
 1758
 

i/ Soybeans will rcprosent only a portion of total oilseed imports
 
into Taiwan. The total imports colu iis based on soybeans
 
reprusenting 77% of total oilseud imports as they do in Japan.
 

Source: Table 13 and NEED Pt'G Calculations.
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TABLE 30
 

Summation of National, Japanese and Taiwan Raw Oilseed
 

Demand Over the Third Plan Period
 

Year 
National 
Demand 

Japanese 
Demand 

Taiwan 
Demand 

Total 
Demand 

(000 Metric Tons) 

1972 121.1 5,600.0 937.0 6,658.1 

1973 124.9 6,100.0 1,097.0 7,321.9 

1974 129.0 6,600.0 1,283.0 8,012.0 

1975 133.0 7,100.0 1,501.0 8,734.0 

1976 137.1 7,700.0 1,758.0 9,595.1 

Source: NEED/PAG Addition
 

Present oil processing capacity in Thailand is sufficient
 
to meet projected oil demand in Thailand as 
projected in Table 9.
Present capacity is not, however, sufficient to meet national

demand and export sizeable quantities of oil.
 

A market for raw oilseeds will exist over the plan period.
Whether Thailand will be able to participate in this market
will depend on the quality of Thai oilseeds (Thai soybeans
have lower oil and protein content than present U.S. and Main
land China soybeans; Thai sesame has 
a lower oil content than
 sesame from Africa), the terms of credit, the dependability

of supply and the honoring of contracts.
 

The oilcake and oilseed market will be dil.:icult to enter
 as 
countries prefer to process beans in-country. It is possible
that government negotiations and trade treaties will be necessary

to facilitate this trade. A special study should be made of the
oilcake market situation in Europe as it appears to be strong

and Thailand is not participating in it.
 

5. Cotton
 

a. Historical Production
 

Table 1 illustrates the area planted, the total seed
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cotton/ production, yield per rai, the price per kilo of seed
cotton each year, and the total market value of the seed cotton
 
production.
 

TABLE 1
 

Cotton--Production and Value, Thailand
 

Area Production Yield 
 Seed Cotton Total Seed
Planted Seed Cotton Per Rai 
 Price Per Cotton Market Value
Year 1000 rai Tons 
 Kgs.* Kg. Baht. Million Baht
 

1961 358 
 38,300 119 
 4.38 
 167.8
1962 371 
 41,300 124 
 3.67 
 151.6
1963 456 
 48,600 118 
 3.35 
 162.8
1964 419 
 49,100 
 130 2.80 
 137.5
1965 471 59,800 
 141 4.08 244.0
1966 630 
 88,000 
 141 4.08 
 359.0
1967 630 80,000 
 141 4.10 328.0
1968 724 
 95,000 
 128 4.05 
 340.2
1969 500 
 45,000 100 
 4.05 
 182.3
 

*Yield per rai based on harvested area which historically is

10 percent less than planted 
area.
 

Source: 
 Division of Agricultural Economics, Ministry of

Agriculture, 1969, data from Manderstam Report and

Bangkok Post of December 17, 1970.
 

Cotton production is concentrated in 15 changwads in the
Central Plain, North and the Northeast. Historically, the Northeast has accounted for roughly 30 percent of the 
cotton production of the whole kingdom. 
Table 2 shows Northeast production
and its percentage of the whole kingdom total. 
 Table 3 breaks
down the Northeast by changwad for area planted into cotton,
total production and average yield per rai for the period 1961
 
through 1964.
 

Historically, Loei has accounted for roughly 60 
percent of
total Northeast cotton production. 
On a yield per rai basis,
Loei is 
the most productive changwad,followed by Udorn, Korat,

Ubon, Mahasarakam and Roi-et.
 

1/ Cotton as picked, including seed.
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Table 2 

Year 

Seed Cotton Production in Northeast Thailand 

Area Planted Production Average Yield 
1,000 Rai Tons Kg./Rai 1/ 

Per Cent of 
Total Thai 
P i rdction 

1961 130.5 
 15,161 
 129 
 39.5%
.1962 130.0 
 14,689 
 126 
 35.5%
1963 116.3 
 13,546 
 129 
 27.8%
1964 121.8 
 15,483 
 141 31.5%
1965 121.8 
 15,863 
 144 
 26.5%
1966 
 17,298 
 19.6%
1967 
 20,871 
 26.0%
1968 
 25,024 
 26.3%
 
/ Yield per rai based on harvested area which historically is 10/ less


than planted area.
 
Source: 
 Division of Agricultural Economic, Ministry of Agriculture and
 

NELD-PAG Calculations.
 

Table 3
 

Seed Cotton Production in the Northeast by Changwads
1961  1964
 

Chang 1961 
 1962 
 1963 
 1964
 

dd rea 
 Area
Area Area 4 years
Planted Production Planted Production Planted Production Planted Production Average
 

I'kinistry of Agriculture
 

ala Kg/Rai 

sin 3,294 
hon--

Kaen 6,751 

Chai
yaphom6,268 

329.4 
29 

675.1 

626.3 

3,610 

19,586 

6,641 

361.0 

1,956.8 

647.6 

1,326 

10,206 

4,219 

108.4 

1,020.6 

379.3 

1,384 

6,902 

1,363 

207.6 

894.6 

122.4 

106 

104.5 

96 
panom 
Korat 

Buri

1,054 
2,451 

105.4 
302.5 

1,682 
2,779 

168.2 
326.3 

4,292 
2,731 

358.9 
311.6 

5,277 
8,701 

527.7 
1,035.1 

94 
118.3 

rum 

4ahasarakam j14,014 
oict 3,662 

Loei 71,612 

Iri
sc.kct 5,501 

-

1,583.0 
439.4 

8,592.0 

659.5 

-

9,405 
2,344 
58,700 

1,982 

-

1,095.2 
281.2 

7,04.0 

237.2 

3,100 

7,110 
2,992 

65,000 

1,298 

248.0 

771.5 
299.2 

8,450.0 

64.9 

208 

7,106 
3,434 
68,867 

697 

31.2 

692.7 
343.4 

9,661.2 

62.3 

85 

110.2 
110 
128 

108 
nakorn 
urin 

6,821 
3,110 

675.2 
373.2 

4,754 
3,812 

469.1 
465.0 

3,019 
838 

300.9 
80.8 

3,050 
565 

304.7 
44.3 

99 
116 

kai 1,500 150.0 3,005
Udorn 2,316 276.1 10,134 
bol 2.11 73.6 10 

1otal130,465 15,1 0.7 129,937 
";,')Irr.-Divifinn of .:.ricultural 

300.5 1,700 170.0 
1,196.8 5,620 702.5 
19.3 2.832 278.8 

14, -89.2 I1,2_83 13,545.4 
Economics, 

3,950 
7,878 
2413 

121,7 

395.0 
945.3 
214.7 

5,482. 

100 
120.5 
115.5 
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b. Present Production Situation
 

Total cotton production in Thailand and the Northeast is
affected by disease and insects. 
 Yields are below potential
due to these problems. Applications of fertilizer can 
increase
production, but unless the proper amount of agrochemical (insecticide) is applied at the right time, the 
increased production will not be realized. The sharp production drop in 1969
 was 
due mainly to disease and pests.
 

The two most popular varieties now raised are 
Reba and
Albar. Agrochemical treatment is 
now usually performed using
a knapsack apparatus. This is satisfactory while cotton is
small but at a height of 1 meter, 3 knapsack sprayers are
necessary to cover one rai in one day. 
 This limits the amount
of cotton a farmer can grow and expect to cover efficiently.
The Manderstam Report estimates that a family farm cannot

handle more 
than five to ten rai efficiently.
 

Due to the disease and insect problem, any production
improvement plan must include a large allowance for agrochemicals and the problem of inadequate spraying procedures must be
addressed. Estimates ranging from 300 baht/rai to 
600 baht/rai
to cover agrochemical costs have been made. 
The most common
estimate is nine or ten sprayings, per crop, at a total agrochemical cost of between 400 baht and 500 
baht, per rai.
 

The ADB Nongwai Study established input criterias 
(in baht)
for proposed levels of cotton production. This is illustrated
 
in Table 4.
 

At present, very little fertilizer is used in cotton production, but many farmers have used agrochemicals. The agrochemical input has not always been effective mainly because of
poor methods of application and lack of 100 percent participation of farmers in the cotton areas, thus giving places of

refuge to the pests and disease.
 

All available data indicates that very little fertilizer
is being used in cotton production and roughly 50 percent of
the cotton producers 
are using agrochemicals.
 

The present production and input situation is:
 

1. Average yields 
are 120 kg/rai.
 

2. Fertilizer input costs 
are five baht per rai, or
 
2 1/2 kilos per rai (fertilizer at 2 baht/kilo).
 

3. Average insecticide costs are 
200 baht per rai, or
 
11.2 kilograms per rai (at 17.78 baht per kilo).
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TABLE 4
 

Improved Cotton Yields and Necessary Baht Inputs
 

Proposed Yield Kg/rai
 
Variable Costs: 220 300 400
 

Seed 5 5 5
 
Fertilizer 85 100 125
 
Agrochemical 400 500 600
 
Incidentals 50 75 100
 

Total 540 680 830
 

Source: ADB Nongwai Study, 1970.
 

c. Improved Production Situation
 

The improved production situation, as defined by the Nongwai
 
Study, with its implications of additional fertilizer and insec
ticide quantities (kilos) necessary, is shown in Table 5.
 

Table 6 illustrates the incremental costs and returns on a
 
per rai basis while Table 7 breaks the incremental costs and
 
returns down to a per kilo basis. Finally, Table 8 shows the
 
full cost analysis on a per rai basis.
 

The cost and return data are useful for planning and re
source allocation. It must be remembered, however, that the
 
returns shown for the fertilizer-agrochemical inputs assume
 
efficient and total input application. Present application
 
methods will have to be improved and all farmers will have to
 
adopt the better methods. Serious study will have to be made
 
of aerial agrochemical application and programs geared to
 
getting all producers to participate in utilizing improved
 
production techniques.
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Table 5 

Improved Production Situation - Incremental Input and Quantity Returns
 

Per Rai
 

Proposed Incremental Add'l Anount of Kg. of Incre- Incre- Insecticide 
Yield Fertilizer Ferti- Production Incre- mental mental Cost Per 

Kg/rai Cost lizer Over Ave',age mental Insec- Insecti- Kilo of 
Baht/rai Kgs/rai d- 120 kgs Produc- ticide cide Kgs Incremental 

2.00 tion Cost C61 17.78 CL Q 
Per kg. Baht
 
of
 
Incre
mental
 
Ferti
lizer
 

220 80 40 100 2.5 200 11.2 2.0
 
300 95 47.5 180 3.8 300 16.9 1.7
 
400 120 60 280 4.7 400 22.5 1.4
 

Note: Present average yields are 120 kg/rai.
 
Present fertilizer inputs average 5 baht or 2 kg. per rai.
 
Present insecticide applications average 200 baht or 11.2 kg. per rai.
 
Columns 2)ando are determined by subtracting present expenditures from
 
the valves in Table 4.
 

Source: ADB Nongwai Study and NEED PAG Calculations.
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Table 6
 

Incremental Return Per Rai at Different Production Levcls
 
Proposed Total Iicrn(,ntal Incremental Incrcuental Total Incremental Incremental Return Net Return-Yield, K./Ral Yi&ld: Kg/rai Fertilizer Insecticide Costs- B--ht/rai 0 4 Baht/Kg: Baht/rai

Per Rai Per Rai Baht/RaiKgs Baht 
 Kgs Baht
 

220 i(0 40 80 11.2 200 280 400 120300 
 180 47.5 95 16.9 300 395 720 325
400 280 60.0 120 22.5 400 520 1120 600 

Source: Table 5 and iUD PA& Calculation 

Table 7
 

Incremental Costs and Returns on a Per Kilo Basis
 

Incremental Yieli Incremental Kg. Yield Value of Incremental 
 Cost of 1 kg. 
 Incremental Insecticide Total Cost Benefit/Cost
Per Rai (above per Kg.. Incremental Yield @ 4 Baht/kg Fertilizer Cost Necessary to Cover 
 Per Kilo Rtio
120 kg) Averar-e Kg. Fertilizer Kg. Baht Baht 
 Incremental Yield due to of Incre-
 -'(6
 
1 kg Fert. application mental 

Baht 2/ Yield 

100 
 2.5 10.0 2.0 5.0 7.0 
 10/7 = 1.1,180 3.8 15.2 2.0 6.5 8.5 15.2/8.5 = 1.8280 4.7 18.8 2.0 6.6 8.6 18.8/8.6 = 2.2 

1/ Fron Table 5 

2/ Values determined in line=()Tablc 5 times line _2.in this table. 

i'2G
Source: 1= Calcul.ations. 



Tablc 8 

Full Cost and Roturn Analysis Per liai 

tal Yield Total Ruturn Total Fertilizer Total Insucticidu Total Nct Ruturn 
at 4 ,h/kg. Input and Costs Input and Costs Cost/Rai 

Per Rai Per Rai 
g./Rai Baht/Rai Kg. Baht Kg. Baht Baht Bht/Rai 

3 (Present) 480 2.5 5 11.2 200 205 275 
3 880 42.5 85 22.4 400 485 395 
0 1200 50.0 100 28.1 500 600 600 
3 1600 62.5 125 33.7 600 725 875 

urce: Tables 4-7 and NELD PAG Calculations
 

d. Cotton Market Situation
 

Thailand Market: Thailand is a net importer of cotton
 
fiber. Table 9 illustrates raw cotton fiber imports and ex
ports and the net trade balance. The total annual deficit
 
is over 200 million baht.
 

The quantity of imports is significant to result in a
 
fairly large market for local cotton producers. However,
 
before local cotton can compete successfully, it must be
 
comparable to imports in price and quality.
 

Comparative Prices: As shown in Table 1, the price per
 
kilo of seed cotton has varied from 4.38 baht in 1961 to
 
2.80 baht in 1964, and. back to 4.10 baht in 1967.
 

Assuming a ratio of 35 percent of fiber from seed cotton,
 
the actual cost of fiber at different seed cotton price
 
levels is shown in Table 10.
 

An increase in the production of cotton in Thailand,
 
coupled with an improvement in quality, should result in sub
stantial foreign exchange savings for Thailand.
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Table 9
 

Cotton Imports and Exports for Thailand
 

Year Imports Exports Trade Balance
 

Tonc Baht Tons Baht Tons Baht
 

1957 102 492,847
 
1958 833 6,215,792 11 44,904 - 822 -6,170,888 58 
1959 2,041 15,906,988 20 129,787 - 2021 -15,777,201 59 
1960 4,923 59,149,264 106 459,844 - 4817 -58,689,420 60 
1961 8,730 110,999,709 292 1,031,040 - 8438 -109,968,669 61 

10 0 073 9 9 93  
1962 8,154 , 321 875j728 - 7833 - 99,864,265 62 

1963 9,490 112,418,215 614 2h727 j646 - 8876 -109,690,569 63 
1964 10,481 124,398,720 260 868j945 -10221 -123,529,775 64 
1965 24,723 291,578,946 167 6I2jl34 -24556 -290j966,812 65 
1966 24,406 297,434,447 484 1,4893192 -23922 -295j945,255 66 
1967 24,728 277,592,423 375 1,586 j280 -24353i/ 276,o6,13 67 
1968 22,738 230,389,976 3,794 7A124P465 -18944- -223,265,511 68 

1/ Equal to 54,126 tons of seedcotton on 65% seed 35% fiber breakdown.
 

Source: Department of Customs.
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Table 10
 

Actual Cost of Fiber at Different
 
Seed Ootton Price Levels
 

Cost of Seed Cotton Cost of Fiber
 

2600 Baht/kilo 5f71 BhVkilo
 
8657 " 3.00 " 


IOOO " 3.50 of 
la2 ,
4.00 " 


4.20 " 12.00 " 

4.50 " 12.85 " 

Source: NEED-PAG Calculations
 

Imported cotton fiber has had the following CIF prices accord

ing to the Department of Customs:
 

Year Cost
 

1963 10.97 Bhkilo 
11.80 " 1964 

15.84 " 1965 


1966 
 12.21 " 

Source: Department of Customs
 

Import duty of 0.33 baht/kilo must be added to all above prices.
 

Table 11 compares the price of local fiber per kilo to the price
 

of imported fiber per kilo (including import duty).
 

Table 11
 

Local Versus Import Prices of Fiber
 

Year Local Fiber Price Imported Fiber Price
 

1963 9.58 baht/kilo 11.30 baht/kilo 
1964 8.00 " 12.13 
1965 11.67 16.17 
1966 11.67 12.54 

Source: Department of Customs
 

The price of local cotton remains under the import price. The
 

high level of imports must therefore be due to lack of local supply to
 

meet demand and the higher quality of imported fiber.
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International Demand: The Far Eastern regional deficit
 
for raw cotton fiber grew steadily from 951,330 metric tons
 

valued at $619,620,000 in 1962 to 1,227,080 metric tons valued
 
at $791,310,000 in 1968.
 

Average value per ton of Asian imports fell from $630
 

in 1962 to $587 in 1967, and then rose to $617 in 1968.
 

The largest importers by percentage in 1968 were:
 

(i) Japan: 54 percent (of total quantity)
 

(ii) Hong Kong: 13 percent
 

(iii) Taiwan: 6 percent
 

(iv) Philippines: 3 percent.
 

The basis for these numbers is shown in Tables 12 and 13.
 

Table 12
 

Raw Cotton
 
hxports by Year (Itijor Asian)
 

Country Quantity (10 MEtric Tons) & Value (10,000 U.S. Dollars)
 

Burma Qty: 
Value 

1962 
2001 

898 

1963 
1214 

545 

1964 
1133 
566 

1965 
1603 
846 

1966 
447 
241 

1967 
350 
161 

1968 
148 
76 

Cambodia Qty: 
Value 

China Mnl. rty 
Value 

India Qty: 
Value 

Japan Qty: 
Value 

laos Qty: 
Value 

Pakistan Qty: 
Value 

Singapore Qty: 
Value 

Thailand Qty: 
Value 

Total Qty: 
Total Value: 

375 
129 
820 
415 
4994 
2509 

67 
39 
4 

-

7676 
3932 

38 
21 

-

-
15975 
7951 

186 
61 
-
-
6580 
2643 

90 
56 
3 

-

14189 
6886 

67 
31 
22 
9 

23707 
10231 

-
-
3 
2 

5098 
2403 
148 
93 
-
-

16552 
7309 
138 
67 

-
-

23072 
10440 

-
-

-
-
4122 
2247 
129 
83 
1 

-

12402 
6452 
256 
136 
-
-

18513 
9764 

-

-

-

-
2669 
1410 
153 
80 

-

-

8895 
4169 
357 
189 
14 
8 

12535 
6097 

-

-

381 
210 

4386 
1892 
277 
146 
-
-

13446 
6099 
476 
242 
2 
1 

19318 
8751 

-

-

786 
440 

3598 
1771 

101 
63 
-

20896 
9989 
470 
268 
337 
206 

26336 
12813 

North America leads all regiors in cotton exports followed by Africa, Asia,
 

The USSR, and South America.
 
$4864 $4530 $4865
Avdrage Value $4977 $4315 $4525 $5274 


Per 10 Metric Tons:
 
- $4090  - $5714 $5000 $6112


Av--rzge Value Per 


Source: FAO Trade Yearbook 1969. V-66
 



Table 13
 

Imports by Yuar (Major Asian)
 

Country Quantity (10 Metric Tons) & Value (10,000 U.S. Dollars) 
1Q62 196 1964 1965 1966 1967 1968 

China Mnl. Qty: 6749 14314 10523 16850 10702 8817 6440 
Value 3707 8329 6100 9900 5940 4780 3500 

Taiwan Qty: 4921 6634 5447 6463 7040 8763 8735 
Value 2882 4008 3105 3617 3816 4456 4564 

Hong Kong Qty: 10523 12404 13188 13352 15190 14283 19630 
Value 5985 6942 7413 7366 8067 7285 10350 

India Qty: 15593 11275 14287 12361 7884 15199 14457 
Value 12181 9018 11781 10874 7143 12490 12515 

Japan Qty: 60222 70731 69179 70227 70401 75347 80782 
Value 37670 43435 43203 43304 41385 43235 50224 

N. Korea Qty: 1080 998 950 1065 1C94 1107 1333 
Valuc 593 581 551 626 608 610 750 

S. Korea Qty: 6241 6477 6410 7068 7412 9076 8644 
Value 3418 3815 3729 4084 4277 4933 4905 

Malaysia Qty: 8 33 138 250 355 UNK 485 
Value 5 15 67 133. 187 UNK 266 

Philippine Qty: 4055 3764 2946 2505 4249 3254 5075 
Value 2348 2114 1627 1578 2327 1786 2740 

Singapore Qty: 29 19 130 228 366 481 531 
Value 18 10 75 131 196 245 308 

Thailand Qty: 774 925 1040 2471 2421 2472 2227 
Value 473 536 *596 1402 1420 1334 1083 

o. Vietnam Qty: 913 820 1588 1727 1358 1128 705 
Value 633 556 1093 1189 1024 1031 739 

Total Qty: 111108 128394 125826 134567 128472 139927 149044 
Total Value: 69913 79359 79340 84204 76390 82185 91944 

Average Val. per 10 
Metric Tons: $6292 $6180 $6305 $6257 $5946 $5873 $6168 

Average Thai Valuc 
10 Metric Tons: $6111 $5795 $5730 $5674 $5865 $5396 $4863 

Source: VA0 Trade Yearbook 1969.
 

The net exporters and major sources of world supply are
 
North, Central and South America, Africa (particularly Egypt
 
and Congo Kinshasa), and the USSR.
 

Over the long term, certain problems cloud the future de
mand situation for cotton. These are:
 

1. 	Imports into developed countries are declining due to
 
synthetics.
 

2. 	Developing countries are attempting to become self
sufficient.
 

3. 	Developing country importers quite often lack foreign
 
exchange to pay for imports.
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in spite of the negative factors, over the third five
year plan period, Thailand should be able to sell any surplus
 
it might produce. It appears unlikely that Thailand actually
 
will produce a surplus given the deficit situation within the
 
country.
 

If a surplus does occur, then the most important potential
 
customer is Japan and initial trade efforts should be directed
 
toward that country.
 

Processing Capability in Thailand: The cotton gin situa

tion in Thailand is illustrated in Table 14.
 

TABLE 14
 

Cotton Gins in Thailand - 1970
 

Number of Gins Installed
 
Types of Ginnery
 

Single Double 
Region Roller Saw Total Roller Roller Saw 

Central 44 10 54 1071 16 16 
Northeast 16 2 18 442 19 2 

North 3 - 3 74 - -

63 12 75 1587 35 18 

Source: Manderstam Report, 1970.
 

Accordi.ig to Manderstam, 32 gins were inactive in 1969.
 

Factory capacity varies between 8 and 95 tons of seed cotton
 

per year, based on two, eight-hour shifts for 150 days.
 

The indications are that present ginning capacity could
 

handle over three times present seed cotton production levels
 
in Thailand. Farm production could be expanded without re
quiring further investment in ginning capacity.
 

6. Tobacco
 

a. Tobacco Production
 

There are four types of tobacco grown in Thailand. These
 
are: Virginia, Burley, Turkish and indigenous. The Northeast
 
produces Virginia, Turkish and indigenous varieties.
 

The Thai Tobacco Monopoly plays a major role in the produc
tion, purchase and export of Virginia and Burley tobacco. It
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is also responsible for tobacco imports to be used in blending.

The TTM collects sales tax and duties,but does not fix retail
 
prices.
 

Virginia tobacco is the most important commercial tobacco
 
variety grown in the Northeast. Table 1 illustrates Northeast
 
and whole kingdom production data on Virginia. Total produc
tion in the Northeast has remained fairly constant while area
 
under production has declined. The land decline has been off
set by increasing yields. In the kingdom,as a whole, produc
tivity per rai has fallen, while land under cultivation has
 
increased.
 

Within the Northeast, Virginia is found in Khon Kaen,

Nongkai and Nakhon Panom. The major producing area is North
 
Thailand.
 

The implication of Table 1 is that better farm management

techniques and inputs are 
being used in the Northeast in order
 
to increase yields. This does not appear to be true in the
 
country as a whole.
 

Table 2 illustrates the production situation for Turkish
 
tobacco. 
This is grown mainly in Khon Kaen, Mahasarakam and
 
Roi-et.
 

The Northeast is the only region which produces Turkish
 
tobacco. There is 
no burley produced in the Northeast.
 

Local variety tobacco is produced in the Northeast.
 
Table 3 shows Northeast area and production and whole kingdom
 
area and production of local variety. For local variety, the
 
yield per rai in the Northeast is below the national average.

Local variety tobacco is consumed locally and is not handled
 
by the Tobacco Monopoly.
 

Production inputs are not applied to local variety because
 
it is not produced to enter regular commercial channels. The
 
natural production capability of the Northeast does not 
appear
 
to be as high as the national average (see Table 3). However,

the Northeastern commercial tobacco 
producer has responded very

well to produce Virginia tabacco. As shown in Table 1, North
eastern yields of Virginia are above the national average.
 

Exact production cost data for tobacco are not available.
 
However, the efficiency of Virginia type production is higher

in the Northeast than in the rest of Thailand. Based on his
toric yield increase figures, it appears that both the
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TABLE 1
 

Virginia Tobacco Production Data for Northeast and Whole Kingdom
 

Northeast Whole Kingdom Percent NEAFK 

Product- Yield Produc- Yield 
Year ion Per Rai tion Per Rai Rai 

Rai 1,000 fKg.) Rai 1,000 kKg..) Production 
O(1000) (1000) Kg.Kj. 

1960/61 12.7 729.3 57.4 110.0 8,833.1 80.3 11.6 8.3 
61/62 12.8 756.1 59.1 96.6 8,656.3 89.6 13.1 8.7 
62/63 11.3 720.8 63.8 93.0 8,643.5 92.9 11.7 8.3
63/64 10.7 677.3 63.3 94.7 8,606.5 90.9 11.3 7.9
64/65 10.0 709.5 71.0 105.7 8,856.5 83.8 9.4 8.0 
65/66 9.8 627.2 64.0 99.8 7,620.7 76.4 9.8 8.2 
66/67 9.1 726.5 79.8 107.5 7,767.3 72.3 8.5 9.4
67/68 8.6 734.5 85.4 119.5 8,304.9 69.5 7.2 8.8
68/69 7.0 581.2 83.0 131.5 8,816.4 62.3 5.3 7.1
69/70 7.0 716.5 102.4 127.9 9,348.5 73.1 5.5 7.7 

Source: 
 Thailand Tobacco Monopoly and NEED PAG Calculation.
 

TABLE 2
 

Northeast Turkish Tobacco Production
 

Yield
Year R-i Production Per Rai 

(Tons) (Kgs) 

1960/61 434 34.0 78.3
 
1961/62 750 54.2 72.3
 
1962/63 928 75.0 
 80.8
 
1963/64 1,067 92.5 
 86.7
 
1964/65 1,420 128.3 
 90.4
 
1965/66 1,005 
 145.3 144.6 
1966/67 1,188 217.4 183.0 
1967/68 1,102 
 161.8 146.8
 
1968/69 
 815 91.0 111.7 
1969/70 
 784 91.3 116.5
 

Source: Thailand Tobacco Monopoly
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producers and the land respond to improve production techni
ques and that increased inputs will increase yields.
 

The wholesale prices of local and Virginia tobacco are
 
shown in Table 4.
 

TABLE 3 

Local Tobacco Variety Production - Northeast and Whole Kingdom 

i':hole Kingdom Northeast 

Year Area Production Yield/rai Area Production Yielcl/rai 
Planted Tons) (kgs) Planted (Tons) "kgs) 

(1000 rai £000 raj 

1960 257 65,300 254 112 20,554 184
 
1961 159 39,700 250 104 17,358 167
 
1962 163 39,300 241 62 9,589 155
 
1963 160 38,000 238 75 12,960 173
 
1964 214 53,900 252 74 11,107 150 
1965 347 67,900 196 92 14,668 160
 
1966 430 80,000 188 97 15,422 159
 

Source: Agricultural Statistics of Thailand, 1966. Division of Ag. [con., 
Min. of Agriculture.
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TABLE 4
 

Wholesale Prices for Local and Virginia Tobacco
 

Wholesale Local Wholesale Virginia 
Year Price: Baht/Kg. Price: Baht/Kg. 

1960 7.43 13.04 
1961 8.06 15.35 
1962 6.85 13.73 
1963 7.32 14.64 
1964 7.11 14.22 
1965 5.68 11.37 
1966 6.70 13.41 

Source: 	 Ag. Statistics of Thailand, 1966, Division
 
of Agl Econ., Min. of Agriculture.
 

b. Market Situation
 

Thailand Market: Thailand is a net importer of tobacco.
 
The varieties of tobacco imported are Virginia and Turkish.
 
These come from the U.S., Turkey and Greece. Table 5 illus
trates the import-export situation and shows the net balance.
 
The va.ae per unit of imports is much higher than the value
 
per unit of exports.
 

Thai exports are basically of a native variety which is
 
exported to Europe for use as cigar fillers.
 

Table 6 compares baht per kilo prices of imported tobacco
 
and Thai produced Virginia. Historically, Thai Virginia has
 
value of less than 50 percent of the imported value. The fact
 
that imports are rising implies a quality differential and/or
 
a production shortage of Thai Virginia and Turkish.
 

In 1968, the tobacco trade deficit was 214 million baht.
 
This could be a ready market for Thai tobacco if it could
 
be produced in suitable quantity and with quality comparable
 
to the imports.
 

Although production cost data is lacking, it appears that
 
the Northeast would be the appropriate area for promotion of
 
increased production of Virginia and Turkish varieties be
cause it now produces both these varieties with higher yields
 
per rai than elsewhere in Thailand. If a quality comparable
 
to imports can be developed, the price of local Virginia could
 
rise almost 100 percent and still be below the import price.
 
In other words, production inputs can be increased significantly
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TAhLLJ, 5
 

Tob icco Iir-ports qnd Exports* 
Tha iland 

ImportsY,., r Pk,tric Exports Trade Balane.,s illion Fht/To-'To it ric Bhit/Ton Tos.-..s Hlillion i,:riLc mill. 

Tonsa ____ Tolls Tons 

1957 5,394 180 33,370 6,728 100 14,858 +1334 -80
 
1958 5,300 179 313,773 5,781 85 14,705 +481 
 -94
 
1959 6,631 151 23,227 1,235 16 12,903 -5396 -138 
1960 3,938 93 23,601; 1,696 21 12,352 -22142 -72 
1961 5,755 18] 31,4123 1,133 12 10,619 -4622 -169 
1962 3,875 126 :32,474 2,628 30 11,406 -1247 -96 
1963 3,673 121 32,970 3,750 41 10,933 +77 -80l& 4,957 162 32,661 6,147 79 12,845 +1190 -83 
1965 5,308 161 30,320 6,001 89 14,833 4693 -72 
1966 8,414 258 30,677 7,8&0 115 14,593 -534 -13 
1967 8,494 260 30,588 8,562 147 17,]72 +68 -113 
1968 11,647 412 I 35,364 10,356 198 19,111 -1291 -2114 

* Tob!cco Li'.vc 

Sourct,: Upartirit of Gustoms 

TA BLE 6 

Import Vi rsus Thai Virginii Cornpartive Pricus 

Year Importud Tobacco Thai Virgini't Whol.salc 
I*aht./kg. Pricc Fi.-t/kp. 

1960 23.6 13.0
 
1961 31.4 
 15.3
 
1962 
 32.5 13 '7
 
1963 33.0 
 114.6 
1964 32.7 
 14.2
 
1965 30.3 11.4
 
1966 30.7 
 13.4
 

Source: Tablc 4 -ind 5. 
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in order to raise quality and the price will remain competi
tive with imports.
 

International Market: The Far East, as a region, is a
 
net exporter of tobacco in terms of quantity, but recently
 
the region has been a net importerin terms of value.
 
Tables 7 and 8 show regional exports and imports.
 

The major import into the region is Virginia tobacco.
 
If Thailand could develop a quality Virginia as an import
 
substitute, it should also be able to sell it within the region
 
due to geographic advantage. Major area importers are:
 
Japan, Singapore, Malaysia, South Vietnam and Hong Kong.
 

The most important step for entering this market is the
 
development of a comparable quality Virginia. This should
 
be a major goal of the Thai Tobacco Monopoly.
 

7. Vegetables
 

a. ProductiorL
 

Vegetable production in the Northeast tends to be on small
 
plots and is labor intensive. Many plots are well fertilized,
 
treated with agrochemicals and are irrigatced (often with hand
 
carried cans). Vegetables are multicropped. Present produc
tion locations tend to be around urban areas and across the
 
Mekong from Vientienne. Many of the original vegetable pro
ducers were Vietnamese, but now many Thai's have also moved
 
into production.
 

There is very little production cost data available for
 
vegetables, but comparative area, yield and total production
 
data do exist. Table 1 illustrates area planted, area har
vested, average yield, total production, average wholesale
 
price, and market value for vegetables, excluding tomato and
 
onion. Tomato production, national and Northeast, is shown
 
in Table 3. Table 4 illustrates the Northeast percentage
 
of the Whole Kingdom totals.
 

The Northeast produces less than one-third of the national
 
total of vegetables and Northeastern productivity is slightly
 
below the national average, but not significantly.
 

The Northeast does not appear to be at a significant pro
diction advantage or disadvantage relative to the whole king
dorn. Historically, vegetable producers have adopted production
 
.Iputs such as fertilizers and agrochemicals.
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TABLE 7
 

TobRcco, Unmanufactured
 
Exports by Year (141ajor Asian)
 

Country 	 Quantity (Metric Tons) & Value (10,000 U.S. Dollars)
 
1962 1963 1964 1965 1966 1967 1968
 

Cambodia Qty: - 391 272 147 73 UNK -

Value - 4 3 10 6 UNK -

Ceylon Qty: 174 82 - - - 427 608 
Value 15 10 - - - 58 86 

China Mlnl. Qty: 3695 3936 4708 4555 7586 11427 22956 
Value 162 836 270 300 630 1010 2140 

Taiwan Qty: 3857 1351 1867 2777 4876 2848 3113
 
Value 188 88 97 176 285 137 183
 

India Qty: 63453 67898 71711 61950 35611 55739 52078
 
Value 3929 4776 4698 4550 2788 4361 4405
 

Indonesia Qty: 11500 12900 19500 13100 12400 10200 8587
 
Value 1616 1893 2182 1737 2379 1500 1368
 

Japan Qty: 7498 6941 6952 7269 8872 5889 6747
 
Value 692 721 783 862 1082 717 803
 

N. Korea Qty: 10305 7745 3700 8100 5100 1793 4500
 
Value 452 465 212 518 422 160 420
 

S. Korea Qty: 101 305 373 1350 9958 10847 10881',
 
Value 7 20 14 85 647 664 764
 

Phii.ppine 	 Qty: 24142 24770 33431 24571 22146 24029 22931 
Value 1175 1385 1813 1359 1068 1310 1485 

Singapore Qty: 1176 1487 659 735 929 688 1210 
Value 105 131 83 76 78 67 200 

Thailand Qty: 2628 3782 5695 6172 7880 8562 9934
 
Value 146 197 369 446 553 708 931
 

North America is the leading export region followed by Europe and Asia.
 

Total Qty: 128529 141588 148868 130726 115431 132449 143545
 
Total Value 8487 10526 10524 10119 9938 10692 12785
 

Export Percent Qty: "2% 3 4 5 7 6 7
 
of Thailand: Value: 2% 2 4 4 6 7 7
 

Average Price/Ton
 
in Thailand $556 $521 $648 $723 $702 $827 $939
 

Average Price/Ton
 
of Total $660 $743 $rt07 $774 $861 $807 $890
 

Source: FAO Trade Yearbook 1970. 	 V-75 



TABLE 8
 

Tohbccoj Urnmanufactured
 
Imports by Year (Major Asian)
 

Country Quantity (etric Tons) & Value (10,000 U.S. Dollars) 
1962 1963 1964 1965 1966 1967 196 

Ceylon Qty: 1647 1167 616 748 497 138 13 
Value 122 133 68 59 72 17 3C 

Taiwan Qty: 1594 2201 1170 1939 2168 6276 1644 
Value 295 403 233 352 446 1114 169 

Hong Kong Qty: 8852 8316 8498 8210 7047 6962 4627 
Value 839 879 877 841 751 693 524 

India Qty: 1076 551 764 79 93 700 33C 
Value 268 136 170 3 3 208 53 

Japan Qty: 17509 15824 29091 24958 32081 29610 27253 
Value 3227 3068 4709 4465 6153 5688 5066 

Laos Qty: 438 702 585 i, 4 752 UNK 768 
Value 18 46 36 85 69 UNK 42 

Malaysis Qty: 4511 5561 4049 5200 5957 5038 9187 
Value 598 707 580 714 811 750 767 

Philippine Qty: 1166 2265 514 903 1740 2720 3618 
Value 145 116 65 83 198 300 602 

Singapore Qty: 4019 4153 3406 4199 3634 3864 21701 
Value 461 521 453 532 456 521 1OO6 

Thailand (ty: 3875 3673 4960 5619 8833 9309 11648 
Value 603 576 780 824 1300 1382 1984 

S. Vietnam Qty: 2581 2503 2589 4813 3935 5242 7529 
Value 394 418 415 755 696 1028 693 

North 
Europe accounts for roughly 6C% of total world imports followed by

America and Asia. Australia imports around 12,000 tons annually and New 
Zealand 3,000 tons. 

Total Qty: 47268 46916 56179 58376 66737 59859 88443 

Total Value: 6970 7003 7756 8713 10955 11701 10900 

Average Value/Ton: $1475 $1493 $1381 $1492 $1642 $1955 $1232 

Thai Import Qty:. 8% 8% 9% 10% 13% 16% 13% 

Share Percent Value: 9% 8% 10% 12% 12% 12% 18% 

Average Price/Ton 
in Thailand: $1556 $1568 $15-73 $1466 $1472 $1485 $1703 

Source: FAO Trade Yearbook 1970.. V-76 



Various estimates have been made concerning return per rai
 
on vegetables. The general feeling is that the return is
 
quite high--perhaps higher than any other crop. However,
 
vegetables are labor intensive and require capital inputs.

Not 	all producers are willing to do the work and invest the
 
capital necessary.
 

Tables 1 and 2 give some indication of average gross re
turn per rai. Such returns allow for fairly substantial
 
input costs. Input-output relationships are, however, not
 
available.
 

b. 	Market Situation
 

The major Thai market for Northeast vegetables is the
 
Northeast. Northeastern urban centers are the most important

markets. The Household Expenditure Surveyl/ places Northeast
 
consumption at 17.2 kgs. per person, per year. 
This would be
 
a total demand of roughly 200,000 tons of vegetables with a
 
population of 12 million. Total vegetable production (inclu
ding tonatoes, onions and shallots) has exceeded this amount
 
since 1966.
 

The implied vegetable surplus has moved to Bangkok and
 
Laos. Total exports appear to be between 15,000 and 40,000
 
tons per year.
 

The Laosdeficit is not met only by the Northeast. Vege
tables from other regions of Thailand enter Laos.
 

The market for Northeast vegetables will be growing North
east urban centers, Laos and Bangkok. Due to lower transport
 
costs and less travel time (thus cutting losses due to perish
ability). Northeastern vegetables should be able to replace

other regional vegetable exports to Laos.
 

8. 	Kenaf
 

Many reports have been written concerning kenaf in Thailand.
 
Three of these are:
 

1. 	An Economic Study of the Production and Marketing

of Thai Kenaf by Chaiyong Chuchart, Norman L. Wake
 
and Sachee Suthasathien, and published by ASRCT in
 
1967.
 

2. 	Kenaf in Thailand by Erwin J. Sholton of Checchi
 
and Company, October, 1968.
 

1/ 	1962.
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TAIE 1
 

Vegetabl Froduction Data - Coni.osite - Vhole Kingdom
 

Year 
knrea 
Planted 
1,000 rai 

Area 
Harvested 
l,OCO rai 

Aver:gc 
Yi:I.d 
Kg/rai 

Production 
1,000 Tons 

Average 
Wholesale 
Price 
$/Kg. 

Market 
V:.lue 
Million 
Baht 

Ave ragc: 

Lnht 
Return 
Pr Rai 
Eaht 

1965 

1966 

702 

1,121 

685 

1,098 

814 

842 

558 

925 

1.74 

1.81 

971 

1,674 

1,383 

1,493 

Source: 

Note: 

agricultural Statistics of Thailand, 1966 Division of Ag. Econ., 
Min. of Agriculture. 

The vegetables included in this composite are: Chinese Kale, 
Cabbage, Cauliflower, Chines Cabbage, Chinese Green, Stringbcan, 
Egg Plant, Pirnpkin, Sweet Potito, Potato, Yam Eean, other potatoes. 

TABLE 

Vegetable Production Data 

2 

- Composite - Northeast 

Year 
Area 
Planted 
1,000 rai 

Area 
Harvested 
1,000 rai 

Average 
Yield 
Kg/rai 

Production 
1,000 Tons 

Ivrage 
Wholesale 
Price 
O/Kg.* 

Market 
Value 
Million 
Baht 

Ave rage 
Baht 
Return 
Per Rai 
Baht 

1965 

1966 

179 

266 

175 

260 

777 

751 

135.9 

195.2 

1.74 

1.81 

236.5 

353.3 

1,321 

1,328 

* National Average Wholesale Price 

Source: Agricultural Statistics of Thailand, 1966 Division of Ag. Econ., 
Min. of Agriculture. 

V-78 



TABLE 3
 

Tomato Production - Northeast and Whole Kingdom
 

Area Planted Production Average Yield 

Year 100 Rai 100 tons Kg/rai 
W.K. N.E. W.K. N.E. W.K. N.E. 

1965 28 8.1 11.9 2.99 425 369 

1966 39 11.7 18.1 5.27 464 450 

Source: Agricultural Statistics of Thailand, 1966, Div. of Ag. Econ.,
 
in. of Ag. 

TABLE 4 

Tomato Production - Northeast and Whole Kingdom - Percentage 

Area Planted Production Average Yield 

Year N.E. % of W.K. N.E. % of W.K N.E. % of W.K. 
Vegetables Tomato Vegetables Tomato Vegetables Tomato 

1965 25% 29% 24% 25% 95% 87% 

1966 24% 30% 21% 29% 89% 97% 

Source: Tables i, NTED PAG Calculations1, ,'3nd 3 
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3. 	Government Policies for the Thai Kenaf Industry, an
 
economic analysis by Dr. Eldon D. Smith of the University
 

of Kentucky team, published in August, 1969.
 

a few highlights
because so much is written about kenaf, only 

comwill be mentioned here. Detail questions should refer to the 


plete studies.
 

a. 	 Kenaf Production
 

Almost all Thai kenaf is produced in the Northeast. The
 

peak production year was 1966 when 3,300,000 rai of land were
 

planted in Kenaf with a total production of 661,371 metric
 

tons or an average yield per rai of 213 kgs. Since 1966,
 
In 1966, Thai
production has fallen to around 200,000 tons. 


about 12 percent of the total world production
production was 

of jute and allied fibers,and about 23 percent of the produc

tion of India and Pakistan.
 

The 	production situation now is:
 

1. 	 Present production power techniques used for kenaf
 

production are basically hand labor and buffaloes.
 

2. 	 Seed input comes from the previous crop rather than
 

selected seed. This has resulted in gradual crop
 

deterioration.
 

Row 	planting and thinning is often not practiced and,
3. 

instead,broadcast planting and no thinning is fol

lowed. This reduces yields per rai.
 

4. 	 Roughly 20 percent of the producers use fertilizer.
 

This is chemical fertilizer. Almost no one uses manure
 

or compost. Chemical fertilizer is applied in two
 

equal doses, 30 and 60 days after germination. Fer

tilizer application increases yields by 25 percent at
 

best and according to Sholton, a farm price for kenaf
 

less than 2.00 baht per kilo of "Mixed Grade"
of 

fiber makes fertilizer application uneconomical.
 

5. 	 Almost no agrochemicals (insecticides) are used in
 

kenaf production.
 

almost no crop rotation and harvesting techni6. 	 There is 

ques are such that some potential yield is lost.
 

7. 	 Retting facilities are often inadequate and generally
 

there is a water shortage.
 

Under present production conditions, fiber yields average 200 kgs
 

per rai. Experiments utilizing proper production methods and fertili'
 

zer have attained yields of 400 kgs. per rai.
 

Cost and return studies for kenaf production get varying results.
 

Total costs range upward from 100 baht per rai. Sholton states that
 

a price of $1.50 per kilo of "Mixed Grade" fiber, a farmer will st'
at 

this price level, a farmer will not use inpu!
grow kenaf. However, at 


such as fertilizer and insecticide (at their present price levels).
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Grading: Almost all kenaf sold off the farm is "Mixed

Grade". There is a very small price differential among grades

resulting in no incentive to the farmer to try to improve the
 
quality of his kenaf.
 

The 	quality of Thai kenaf being exported is often subject

to criticism and it appears that much kenaf is sold 
as top

grade which is really of inferior quality. The grading pro
blems and the role of the Office of Commodity Standards which
 
is part of the Ministry of Economics Affairs is discussed in

the Smith Report and the November, 1970, issue of Investor

Magazine. The reputation of Thai kenaf overseas suffers due
 
to present grading practices.
 

b. 	Market
 

The Thai internal market for kenaf is between 60,000 to

70,000 tons. This is converted into gunny sacks, for which
 
there is 
an annual Thai demand for about 40 million sacks.

Present sack production is around 50 million sacks of which

six million are exported. It appears that a surplus is 
accu
mulating. 
There are now 11 gunny bag factories in Thailand
 
with a total input capacity of 115,000 tons of kenaf and an
 
output capacity of 82 million sacks. Exports of kenaf bales
 
were 473,000 metric tons valued at 1,613 million baht in 1966.
 
By 1968, the figure had fallen to 289,000 metric tons valued
 
at 674 million bahts.1 /
 

There are various reasons for the decline. Among them
 
are:
 

1. 	Continued competition from India and Pakistan.
 

2. 	Competition from synthetics.
 

3. 	Poor quality control in Thailand leading to a
 
poor reputation for Thai kenaf in export markets.
 

The 	future situation of Thai kenaf is uncertain. The
 
major uses of kenaf are:
 

1. 	Sacks and bags.
 

2. 	Tufted primary backing.
 

3. 	Tufted secondary backing.
 

4. 	Woven carpet backing.
 

1/ Department of Customs
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Demand projections for kenaf vary, but few are optimistic.

The sack and bag demand for kenaf is expected to decline due to
 
synthetics. The other three demands will continue and perhaps
 
increase,but competition will be keen.
 

The key issue determining the future demand situation of
 
Thai kenaf will be the quality of the product. Thai kenaf will
 
have to compete with all other natural products on the basis of
 
price and quality. The Thai government can influence this situ
ation by assistance, through its extension service, to alleviate
 
some of the production problems described previously. The Thai
 
Government can also impose stricter quality control measures
 
on exports to improve the image of Thai kenaf abroad.
 

From the information available, it appears that demand over
 
the plan period will be around 60,000 to 70,000 tons of kenaf
 
for Thai consumption, and exports between 200,000 to 250,000
 
tons. Total production requirements should be between 260,000

and 320,000 tons per annum. The export figure could be overly

optimistic as the FAO Study Group on Jute, Kenaf and Allied
 
Fibers projects 1971-72 world imports of jute and kenaf to be
 
between 771,000 and 794,000 metric tons, a drop from the 1970-71
 
figures of 809,00?- to a fall in demand in
7 864 ,000 metric tons due 

Europe : nd Japan_ 

9. Groundnuts
 

a. Groundnut Production
 

National groundnut production statistics are shown in
 
Table 1. Table 2 illustrates Northeastern area planted and pro
duction.
 

Field surveys by the ADB Compac team showed almost no use
 
of fertilizers and insecticides in groundnut production. ADB
 
Compac recommends the testing of phosphorus and potassium, but
 
not nitrogen. Seed innovation, prior to planting, with rhizobium
 
is also recommended.
 

Ta Pra has conducted tests with chemical sprays and raised
 
yields from 180 kg. per rai to 334 kg. per rai on test
 
No costs have yet been established.
 

Input-output studies on groundnuts are lacking. Almost no
 
experimentation has been done with this crop. Farmers plant it
 
as a sideline and it receives no special emphasis.
 

The Northeast percentage of the Whole Kingdom total ground
nut area and production is shown in Table 3. As a percentage, of
 
total production, the Northeast has declined. This is due a
to 
rapid increase in the North. No analysis has been done on re
gional relative or comparative advantages.
 

1/ Bangkok Post, February 23, 1971. Page 14.
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Table 1
 

Groundnut Production Data -
Whole Kingdom
 

Arua Bangkok
Area Average Equivalent* Wyholesale 
 Market
Year Planted Harvested Yield Production in Shelled Price Value
1000' rai 1000 rai 
 Kg/rai 
 1000 tons 1000 tons Baht/kg. Million Baht
 
1960 736 725 
 210 152 
 91.2 4.19 
 382.1
1961 521 
 516 209 107,9 64t7 
 3.31 214.2
1962 544 
 533 211 
 1126'4 67.4 
 3.60 242.6
1963 520 511 
 221 112.9 67.7 3.67 
 248.4
1964 546 
 541 
 222 119.8 
 71.9 4.00 287.5
1965 621 
 596 219 
 130.6 78.4 4.10 
 321.3
1966 982 
 957 230 
 219.9 131.9 
 3.66 482.9

1967  - - 150.0 90.0
1968 ... 130.7 78.4 --


Converted at 60, 

Source: Agricultural Statistics of Thailand, 1966, Jiv. of Ag. Econ., Min, of Ag.,
and more rectnt inistry of Agriculture Data for 1967-68 production. 

Table 2
 

Groundnut Production - Northeast
 

Year Area Planted Arua 
 Harvstcd Production Yicld
1,000 rai 1,000 rai* 1,000 tons Kg/rai
 

1960 208 
 203.6 
 41.1 201.9
1961 179 
 175.2 
 35.3 201.5
1962 131 
 128.3 
 26.1 203.4
1963 161 
 157.6 
 37.7 239.2
1964 
 142 
 139.0 
 32.2 231.7
1965 164 
 160.6 
 35.1 218.6
1966 170 
 166.1, 
 33.9 203.7
1967  31.7 1968 

31.2 

* Determined by applying factor dcrivcd from Table 1 - Factor is .979
 

Source: Agricultural Statistics 
of Thailand, 1966, Uiv. of At . Econ., Min.of iw. and riiorc: rccccnt iiinist.ry of Agriculturc Data for 1967-1968production. 
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TABLE 3
 

Northeast as Percent of Whole Kingdom
 
Groundnut Area and Production
 

Area Planted Production
 

N.E. % of W.K.
Year 	 N.E. % of W.K. 


1960 	 28% 27%
 
33%
1961 34% 


1962 24% 23%
 
33%
1963 31% 

27%
1964 26% 


1965 26% 27%
 
15%
1966 	 17% 


-- 21%
1967 

24%
1968 	 --

Source: Tables 1 and 2 and NEED/PAG Calculations
 

b. Market Situation
 

When processed, groundnuts yield cake, meal and oil. In
 
The cake and meal
processing, groundnuts yield 45 percent oil. 


resulting from processing contains about 50 percent protein.
 

Groundnut oil is an edible cil and the cake and meal is used
 
The high protein content 	makes groundnut cake
for animal feed. 


and meal well suited for animal feed because a high protein con

tent results in high yielding dairy cattle and hens and in rapid
 

production of lean meat in cattle.
 

Oilcake production,in general, has risen rapidly since 1955.
 

Total world production has risen from 27 million tons in 1955 to
 

almost 50 million tons in 1968 (or a compound annual growth rate
 

of 4.9 percent). During the same period, groundnut oilcake pro

duction rose from 2.4 million tons to 3.7 million tons (or com

pound annual growth rate 	of 3.4 percent).
 

The major reason for the production growth is due to demand
 

generated by increased human consumption of meat and dairy pro
(oucts, thus creatiing a demand for animal feed. Imports from 1955
 

rose from 8.3 million tons to 21.6 million tonsl 
/
 

Lthrough 1968 

(or an annual compound growth rate of 7.6 percent. Groundnut cake!%/
 

l,,nludes cake equivalents of oilseed imports.
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exports over the same period increased from 1.0 million tons
 
to 2.3 million tons, or an annual compound growth rate of
 
6.6 percent.
 

Groundnut production and exports percentage increases have
 
been below total oilcake production and import percentage in
creases because while groundnut cake has been in demand, oil
 
has not. Groundnuts yield a high percentage of oil and the pro
blem arises of what to do with it. 
 In 1955, the "ideal" bean
 
to fit western European and Japanese demand would contain 60
 
percent oil and 40 percent cake. By 1967, the ideal was 28 per
cent oil and 72 percent cake.
 

The major exporters of raw groundnuts, groundnut cake and
 
meal, and groundnut oil are Niger, Nigeria, Senegal, Gambia and
 
India. The major importers are the European Economic Community,

Portugal, United Kingdom, Hungary, Denmark and 
some to Japan.
 

The future market situation appears to be one of continued
 
increase for oilcake without an equal increase for oil. This
 
places groundnuts at a competitive disadvantage with oilseeds
 
such as soybeans whose cake and oil content approaches the
 
"Ideal".
 

10. Livestock
 

a. Production Situation
 

The national data on total number of buffaloes, cattle and
 
swine are shown in Table 1.
 

Table 2 illustrates the livestock population in the North
east and what percentage of the national total that represents.
 

TABLE 1
 

Number of Livestock in Thailand
 

Year Buffaloes/1000 Tiead Cattle/1000 Head Swine/1000 Head 

1947 5,466 4,972 UNK 
1956 
1960 
1961 
1962 
1963 
1964 
1965 
1966 

5,743 
6,666 
6,749 
6,915 
7,087 
6,877 
6,691 
6,878 

4,637 
5,265 
5,099 
5,441 
5,347 
5,236 
5,104 
5,167 

3,031 
4,231 
5,246 
4,389 
4,467 
4,291 
4,805 
4,045 

Source: 	 Agricultural Statistics of Thailand, 1966
 
Ministry of Agriculture.
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TABLE 2
 

Northeast Livestock Population
 

Buffalo Cattle Swine
 
Year 1000 Head % of Total 1000 head % of Total 1000 Head % of Total
 

1956 2,697 47% 3,030 65% 1,005 33% 
1960 2,950 44% 2,262 43% 1,170 28% 
1961 3,194 47% 2,252 44% 1,806 34% 
19o2 3,244 47% 2,450 45% 1,637 37% 
1963 3,331 47% 2,359 44% 1,984 44% 
1964 3,227 47% 2,278 44% 1,525 36% 
1965 3,304 49% 2,300 45% 1,715 36% 
1966 3,401 49% 2,370 46% 886 22% 

Source: 	 Agricultural Statistics of Thailand, 1966
 
Ministry of Agriculture and NEED/PAG Calculations.
 

The Northeast has roughly 50 percent of total Thai buffalo and
 
cattle and 33 percent of total swine.
 

The present production situation in the Northeast is quite

unsophisticated. With few exceptions, animals just graze at
 
random on dry rice paddies, on natural pasture areas or on
 
wooded areas around rice fields. The only improved pasture is
 
on the Chokchai ranch near Pakchong.
 

During the dry season, most animals are fed rice straw or
 
crop wastes. Grazing over dry fields continues. The nutri
tional value of the feed is very low. There is often public

land near many villages where all villagers can graze their
 
animals.
 

The amount of total grazing land in the Northeast is not
 
really known. The World Bank study on the Northeast done in
 
1963 by Hans Platenius gave the figures shown in Table 3.
 

TABLE 3
 

Land Utilization in Northeast Thailand
 

1000 rai Percent of Total
 

Land in Farm 22,585 21.6
 
Forest and Grazing Land 64,165 61.5
 
Swamps and Lakes 369 0.4
 
Unclassified 17)269 16.5
 

104,415 100.0
 

Source: 	 1963 World Bank Study on Northeast Thailand
 
by Hans Platenius
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The figures in Table 3 are approximate and constantly

changing as 
forests are cleared and the land cultivated and
 
worn out land abandoned. However, it appears to be roughly

correct as recent NEED/PAG investigations yield approximately

the same 
results for land under cultivation.
 

From Table 3, it appears that there is considerable
 
land available for grazing. If one assumes that of the 64
 
million rai in forest and grazing land, 50 
million rai can

actually be grazed (this is discounting 14 million rai of
 
forest and grazing land which could be too 
steep, now farmed,

etc., all unclassified land, and farm land grazing during the
 
dry season), then in 1966, the total buffalo and cattle popu
lation in the Northeast (5,771,000 head) had 8.7 rai apiece
 
to graze on.
 

The land-to-animal ratio is not 
a constant. The amount
 
of land necessary to feed 
an animal varies depending on such
 
factors as (1) the quality of animal desired (2) the quality

of "weatherability" of the pasture, 
(3) the availability of
 
feedlots and feed grains and others.
 

Present livestock grazing is on natural grass in thin
 
forests where the cost of raising cattle is very low. 
 To
 
raise cattle by more intensive pasturing methods would in
volve land clearing, planting improved pasture, maintaining

the pasture, building fences and making hay 
or silage to
 
carry animals through the dry season.-7 To make the invest
ment required to carry out the above will require a fairly

high price level for meat.
 

The pasture situation and improvement problems do not
 
apply to swine as swine do not require grazing land.
 

Factors of Production
 

Data on livestock factors of production are lacking. Feed

conversion ratios, annual weight gain, breeding practices and
 
the like are very hard to determine.
 

Some data which does exist and is relevant to the produc
tion situation is:
 

1. Buffaloes are generally sold for meat at age 7 to 8
 
years when they weigh roughly 400 kgs. The animal
 
is usually bought by a merchant coming to the village

who pays 4 baht a kilo liveweight.2/
 

1/ World Bank Report, 1963, by Hans Platenius 

2/ ADB Nongwai Study 
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2. 	Cattle reach a mature body weight of 350 kgs. at
 
age 4 years. This is 18 months later than Tha Pra.
 
They are sold for meat at age 7 or 8 for 4 baht a 1/
 
liveweight kilo to a trader coming to the village.

3. 	Table 4 illustrates the average liveweight sale and
 
dressing out percentages as determined by the ADB
 
Nongwai Team.
 

4. 	Grass pastures are unable to provide the animal pro
tein requirement during the dry season. This results
 
in inadequate levels of nutrition which affects ani
mal growth and fertility rates.
 

"For normal growth, 350 kg. heifers and steers require
 

about 9 kg. of total feed (pasture feed) (90 percent dry
 
matter) per animal, per day, containing 0.4 kg. digestible
 
protein. A nursing cow, weighing 450 kg. has higher re
quirements; 12 kg. of total feed containing 0.6 kg. of
 
digestible protein."F/
 

One b~eder cow needs about 200 kg. of digestible protein
 
annually. 

5. 	Feedlot Feeding: Under feedlot conditions in the USA,
 
cattle can consume from two to three percent of their
 
liveweight in daily feed, depending on age and condi
tion. A 450 kg. nursing cow can consume 12 kg. da ly.
 
Ten kg. a day should suffice for a 450 kg. bull. _
 

Pasture Yields
 

Pak Chong experiments with Para grass pasture show yields
 
of 16 tons of forage per rai annually (with six cuttings). Pro
tein content of the cut forage was 1.5 percent or 240 kgs. per
 
rai; equivalent to 160 kg. of digestib e protein (digestible
 
protein is about 2/3 crude protein). 4
 

1/ ADB Nongwai Study
 

2/ ADB Compac Report on Livestock
 

31 Ibid.
 

41 Ibid.
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TABLE 4
 

Liveweight Sale Weights & Dressing Out Percentages
 

Liveweight Dressing Out 
Sale Weight Percentage 

Animal Kgs. 

Buffalo 400 50 percent 

Cattle 300 50 percent 

Pig 200 67 percent 

Source: ADB Nongwai Study 

Townsville Lucerne yields 2,000 kg. og dry matter per

growing season containing 11 percent crude protein or 147 kg.

of digestible protein. The advantage of a legume like Towns
ville Lucerne is that protein is available through the dry
 
season as seed or as dry hay which includes the seed. Also,
 
nitrogen is added to the soil.!/
 

In California, tests were conducted on irrigated pastures
 
to check weight gain per acre. Two grazin: trials took place,

each lasting 200 days. An average of 2.7 animals were grazed
 
per one acre. The pasture used was a three-year old stand of
 
orchard grass, rye grass, ladino clover and stocking clover.
 
The grazing treatments were: (1) one field continuously grazed
 
with half the field irrigated Tuesday and the other half on
 
Thursday; and (2) a five field rotational grazing treatment with
 
seven day grazing per field and a 28-day recovery period for the
 
forage between grazings. The fields were irrigated weekly.
 

On the continuous grazing fields cattle gained an average
 
of 1.76 pounds per day while the five field rotational average
 
gain was 1.53 pounds per day. However, more beef could have
 
been produced per acre by rotational grazing than by continuous
 
grazing. Table & illustrates the results of the California
 
irrigated pasture grazing tests.
 

The final result of the California study was that in return
 
per acre, irrigated pastures could compete favorably with other
 
crops. However, for this to be true, there must be careful con
trol of livestock stocking rates, there must be efficient irri
gation practices arid high-yielding, well-adapted, palatable
 
forage must be used. 2/ 

J./ Lbid. 

2/ All information on the California irrigated pasture test from
 
"Cclilornia Agriculture" magazine, July, 1969. Published by Divi
sion of Agricultural Sciences, University of California.
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TABLE 5
 

Irrigated Pasture Grazing Test Results
 

Grazing Treatment
 

5 Fields One Field
 
Rotation Continuous
 

530
Initial Weight (ibs) 540 


881
Final Weight (lbs) 847 


Average Daily Gain (ibs) 1.53 1.76
 

Total Gain (Lbs) 306 351
 

Live Weight Gain Per Acre 826 950
 
(Ibs)
 

Carcass Grade Average Good Average Good
 

Note: Ten animals took part in each test. The
 
trials lasted 200 days (March 23 to October 15).
 
There was an average of 2.7 animals per acre.
 

Source: "California Agriculture" Magazine,
 
July, 1969.
 

Other Production Constraints
 

Before optimal livestock production can occur, there are
 
several presently existing production constraints which must be
 
overcome (apart from pasture improvement). These are:
 

1. 	Foot and mouth disease is prevalent throughout
 
the Northeast.
 

2. 	Thai livestock grow slowly and have low fertility
 
rates--probably due to inadequate nutrition.
 

3. 	high calf mortality. Disease problems such as
 
white scours and hemorrhagic septicemia exist.
 

4. 	Brucellosis exists (contagious abortion). This
 
causes premature birth of the calf, often resulting
 
in death. 

5. 	Anthrax also exists and causes sudden death.
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6. 
Adequate housing and yards for livestock are very
 
scarce. 
 Good drainage is very/important and ade
quate canals to treat cattle._
 

In order to compare present livestock production practices 
to possible improved pasture situations, Table 6 was
developed. 
The six production constraints listed above 
are

ignored in this table. 
 It is assumed that they can be over
come 
if it appears economically feasible to raise cattle.
 

Feed lots are not included in Table 6 since feed lots
 
are used as the final fattening stage between pasture feeding

and the slaughterhouse.
 

From Table 6, it appears that the highest gross return
 
per rai would be from irrigated pasture. 
Para grass is second,

followed by Townsville Lucerne and the natural pasture situa
tion. The difference between Para grass and Townsville Lucerne

is questionable since Townsville Lucerne 
can 	provide protein
through the dry season. 
 Para grass has a much higher forage

yield per rai, 
per year, which offsets, to a certain extent, the
 
protein advantage of Townsville Lucerne.
 

All costs are excluded. Pasture development costs, main
tunarce and irrigation must be calculated where necessary.2/

Proper pastures also require good pasture management if they 
are 	to purform optimally.
 

Sales price was 
held at 4 baht per kilo liveweight to
 
the 	farmer. 
 Proper grading and quality improvement could
 
raise this level.
 

The 	purpose of Table 
6 is to give some illustration of
the relative positions of different pasture situations. Different inputs will affect the final returns. The production

constraints listed will also have to le 
overcome before returns
 
can be realized.
 

Finally, demand will be a key factor affecting livestock
 
as no pasture improvement or production constraint resolution
 
efforts will be feasible if demand is 
not 	significant.
 

1/ 	ADB Compac Report
 

2/ 	ADB Compac estimates pasture establishment, housing and 
yards to cost 540 bailt per rai. 
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Swine Production
 

Present swine production is mostly on small farms. Feed
 
is basically rice bran plus anything that might be scavenced.
 
It takes roughly one year for an animal to reach 100 kgs.T 

/
 

The ADB Nongwai Study found the average price per kilo live
weight for hogs to be 4 baht. The wholesale price in Bangkok
 
is between seven and eight baht per kilo liveweight. The
 
Livestock Trading Cooperation pays one baht per kilo more for
 
hogs from the Northeast because they are supposed to be superior
 
quality.
 

Poultry Production
 

Several poultry breeding operations exist but most poul
try still comes from small farms. Mixed feed sales are rising
 
but the average farmer does not yet use mixed feed.
 

The ADB Nongwai study shows an average chicken liveweight
 
of 1.5 kgs. and an average duck liveweight of 2.0 kgs., with
 
both dressing out at 80 percent of liveweight. Average farm
 
price, liv; was 12 baht per chicken and 12 baht per duck (Bang
kok retail price is around 20 baht for a dressed chicken).
 

./ Manderstamn Report. 
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T.BLE 6 

Comparptive Livestock Frouuction Situation
 

Production (Feed) 
 Avragec Consump- Total Wet Aver:ge Cnsunp- Total Dry Sea-
Situation Am,unt of Period iAvera._c 9rosstion Per Day - Season Ccns~op- tion ier Day 
GC 

- son!,iet Season Consu ption Land ycc- Necessary Gaintion Over Animal Dry Seascn Over Animal S;1. Return
cssar7 To AttainKilograms Per Price rer RaiWeight Gain Life Kilograms Gain LifeGiht Carry cne 350 kgs. Day rcr learKilograms 

KilcgrPms Animal 

Bulk Protein Bulk Protein Bulk Frotein Bulk Protein Rai Years Kgs. Bahu Bahtflatural Pasture 

(Present Conditions) 5.4 
 .12 5950 131 2.9 
 0 1050 
 0 8.7 
 4 •24 1400 40 
Para Grass Pasture 6.4 .28 5250 231 
 6.4 .14 1750 38.5 2.0 3 
 .32 14C3 233
 

Townsville Lucerne
(Pasture & Seeds) 
 7.0 .31 5250 231 7.0 
 .31 1750 
 77 3.0 2.75 .35 
 1400 173
 

Irrigated Pasture
 
Selected
 

(Pasture Grass) 
 16.0 .70 
 5250 
 231 16.0 .70 1750 77 
 1.0 1.2 .80 1400 1167
 

NOTE: 
 See attached Table 6 footnotes page for explanation of calculations for Table 6.
 

* : .verage farmgate price per kilo is 4 baht.
 

Source: ;JB Compac Report, Z.B Ncngwai Study, 1963 World Bank Study on the Northeast by Hans Platenius, ',California .gricelttL-'.t'magazine July 1969, and NEED P,,G Calculations. 



Table 6, Footnote Page
 

Explanation of Calculations:
 

For all situations, a feed conversion to animal weight

ratio of 20:1 was used. This can be improved upon. This re
sults in an animal needing to eat 7,000 kilograms in order to
 
attain a liveweight of 350 kilograms.
 

By 	individual situations, the calculations were:
 

1. 	For Natural Pasture:
 

Animal eats 7,000 kgs. over 4 years;

85 percent of total bulk consumption in wet season,
 
15 percent of total bulk consumption in dry season.
 
Protein: 50 percent of necessary amount during wet
 
season and no protein during dry season. (Protein

content should be 4.4 percent of total feed, or 308
 
kgs. over weight gain life.)
 

Wet Season Bulk = 7000 x .85 = 5950 kgs.
 

West Season Protein= 5950 x .044 x .5 = 131 kgs.
 

Dry Season Bulk 7000 x .15 = 1050 kgs.
 

Dry Season Protein 1050 x 0 0
 

4 years = 1460 days, 1096 wet season days, 364 dry
 
season days.
 

Wet season has 9 months per year; dry season has
 
3 months per year.
 

2. 	For Para Grass Pasture:
 

Animal eats 7,000 kgs. ov-r 3 years. Bulk consumption

spread evenly over wet and dry season as grass can be
 
cut and stored.
 

3 years = 1095 days
 
Protein consumption normal over wet season but only 50
 
percent of normal over the dry season because protein
 
content falls as grass dries.
 

3. 	Townsville Lucerne:
 

Animal eats 7,000 kgs. over 2 3/4 years. Slightly less
 
maturation time is necessary due to higher feed protein
 
content during the dry season.
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Bulk and protein consumption are spread evenly
 
over the entire period as grass and seeds can be
 
stored.
 

2.75 years = 1004 days
 

4. 	Irrigated Pasture:
 

The text example has 2.7 animals per acre or
 
slightly more than one animal per rai.
 

Weight gain is 1.76 pounds per day. Thus, starting
 
at zero, 770 pounds (350 kgs.) could be reached in
 
438 days (1.2 years). Actual time would be less
 
since an animal does not start at zero weight. One
 
animal per rai is less than the test which implies
 
surplus pasture.
 

b. 	Market Situation
 

Thailand Market: The total amount of consumption of meat
 
in Thailand is unknown. Various figures exist. The 1962 House
hold Expenciture Survey results on meat consumption by region
 
are shown in Table 7.
 

If the whole kingdom average from Table 7 is applied to
 
1970, then total meat consumption in Thailand in 1970 was 11.2
 
kgs. x 37 million people, or 414,400,000 kgs. of meat. This
 
figure would not include meat consumption by tourists or foreign
 
residents.
 

The breakdown by type of meat is difficult to ascertain.
 
The three major meat categories are: pork, chicken and beef and
 
buffalo.
 

The Livestock Trading Cooperation has made estimates of
 
meat consumption in Bangkok by type of meat. The estimates for
 
1970 are:
 

1. 	Swine: 2500 consumed daily in Bangkok.
 

2. 	Cattle and Buffalo: 350 consumed daily in Bangkok.
 

3. 	Chicken consumption is roughly comparable to or
 
higher than pork consumption.
 

Based on the above, total Bangkok meat consumption in 1970
 
would have been:
 

1. 	Swine: 2500 head/day dressing out at 70 kgs. meat/hog;
 
2500 x 70 kg. x 365 days = 63.9 million kgs.
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2. Cattle and Buffalo: 350 head/day dressing out at
 
175 kgs. meat/head: 350 x 175 kg. x 365 days
 
22.4 million kgs.
 

3. 	Poultry: Poultry consumption is estimated to be
 
equal to or greater than pork consumption.
 

TABLE 7
 

Thailand Meat Consumption by Region
 

Whole Kingdom Central Northeast North South
 

Kilograms/Year 11.2 11.0 8.1 13.2 10.6
 

Source: 1962 household Expenditure Survey
 

Total meat consumption would have been:
 

63.9 + 22.4 + 65 = 151.3 million kgs. of meat
 

With total Bangkok population at 3.2 million, this implies
 
per capita meat consumption in Bangkok at 47.3 kgs. per year.

This figure is well above the kingdom average of 11.2 kgs. deter
mined in the 1962 Household Expenditure. It is quite probable

that the Bangkok average is well above the national average and
 
also the average should have increased since 1962.
 

If one assumes that average per capita meat consumption
 
rose from 11.2 kgs. in 1962 to 15 kgs. in 1970, than total con
sumption would have been 555 million kgs. rather than the 414
 
million kgs. shown previously.!/ The Bangkok total would be
 
27 percent of that, which is possible.
 

For total national demand in 1970, 414 million kgs. would
 
be a lower limit and 555 million kgs. should approach the maxi
mum possible. An average of 485 million kgs. might be assumed.
 
Broken down by type of meat, pork, beef and buffalo, the amounts
 
consumed are:
 

1/ 	Financial Post, P.6, December 24, 1970, shows annual per
 
capita meat consumption in Thailand to be 18.2 kgs.
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Poultry + beef and buffalo + pork = 485 million kgs.
 

Beef and buffalo + pork = roughly 60 percent of total meat
 
consumption or 291 million kgs.
 
Pork is 75 percent of this, and
 
beef and buffalo, 25 percent.
 

Therefore, pork = 218 million kgs., 
and
 

Beef and Buffalo = 73 million kgs. 

1. 	218 million kgs. of pork at 70 kg. of meat per
 
carcass = 3,114,286 hogs.
 

2. 	73 million kgs. of beef and buffalo at 
175 	kg. of
 
meat per carcass = 417,143 animals.
 

Poultry meat is 191* million kilograms or 100-150 million
 
chickens, ducks and other fowl per year.
 

Total 1970 Thai national demand was:
 

1. 	3,114,286 hogs.
 

2. 	417,143 cattle and buffalo.
 

3. 	100,000,000 fowl.
 

Meat consumption should increase at the rate of population

growth plus consumption increases as income increases at the same
 
rate accooding to an FAO study.
 

Total consumption should increase between four and five
 
percent per year, through 1976. 
 This growth rate implies the
 
following in total animals slaughtered.
 

Total Animals Slaughtered

Year Swine Cattle & Buffalo Poultry
 

1970 3,114,286 	 417,143 
 100,000,000

1971 3,254,000 	 436,000 
 104,500,000

1972 3,400,000 
 455,000 	 109,202,000

1973 3,554,000 	 476,000 
 114,116,000

1974 3,714,000 
 497,000 	 119,251,000

1975 3,881,000 
 520,000 	 124,617,000

1976 4,056,000 
 543,000 	 130,225,000
 

Source: NEED/PAG Calculations
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Export Market: The Far East,as a region, is a net im
porter of pork, beef and poultry meat. In 1967, the deficit
 
in these items was:
 

Value Per
 
Deficit Vol. Value of Deficit Unit of Import
 

1. Beef 20,241 tons $19,878,000 $990
 

2. Pork 16,445 tons $ 8,023,000 $495
 

3. 	Poultry 24,326 tons $14,233,000 $592
 
Meat
 

Thailand did not export any of the above items in signi
ficant quantities. Thailand is not participating in a large area
 
deficit market.
 

The export-import situation for live cattle and swine and
 
meat of swine, cattle and poultry is shown in Tables 8 through
 
17.
 

The most significant importers per meat product are:
 

1. 	Beef: Japan, 13,793 tons in 1967 and
 
13,503 tons in 1968.
 

Value 	in 1967 was $13 577,000 and
 
in 1968 it was E13,112,000
 

2. 	Pork: Hong Kong, 15,096 tons in 1967 and
 
21,805 tons in 1968.
 

Value 	in 1967 was $7,507,000 and
 
in 1968 it was $10,845,000.
 

In 1968, Japanese imports became significant after several
 

years 	of almost no imports.
 

1968 Japan Volume = 10,484 tons
 

Value = $11,480,000
 

3. Poultry 	Meat:
 

Hong Kong: 	 13,371 tons in 1967 and
 
19,582 tons in 1968
 

Value 	in 1967 was $6,787,000 and
 
in 1968 it was $9,234,000
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TABLE 8
 

Bovine Cattle (inc. buffaloes)
 

Live - For Selected Asian Countries
 

Exports by Year (Major Exporters)
 

Country: Quantity (100 Head) & Value (10,000 U.S. Dollar)
 

1962 193 16 95 1966 1967
 

Cambodia Qty. 336 401 302 52 121 
 -
Value 331 369 223 57 109 

China-mn. Qty. 171 237 
 461 948 62 1114
 
Value 
 153 214 374 766 51 1056
 

Hong Kong Qty. 36 31 36 35 21 21
 
Value 	 37 29 33 27 16 
 18
 

Japan Qty. 26 21 18 8 7 
 18
 
Value 	 22 
 20 22 24 43 26
 

Malaysia Qty. 18 29 30 18 17 3
 
Value 21 33 33 27 28 
 4
 

Mongolia Qty. 1162 702 744 773 1030 
 1059
 
Value 1040 6330 604 620 842 950
 

Singapore Qty. 28 30 21 35 48 
 57
 
Value 
 33 35 24 41 49 61
 

Thailand Qty. 
 616 437 670 582 555 505
 
Value 491 384 555 490 481 
 448
 

Total: Qty. 2393 1888 2282 2451 1861 
 2777
 
Value 2108 7414 1868 2058 1619 2563
 

6 year totals: Quantity = 13,652; Total Value = 17,630; Average = $129* 

Average Value 
per head = $88 $390 $82 $82 $87 $92
 

Average Value per
head of Thai export $80 $ 88 $83 $85 $97 $89 

Thai Percentage Share of total
 

Quantity and Qty: 26% 23% 29% 24% 30% 18% 

Value of Exports 
Value : 23% 5% 30% 24% 30% 17% 

* 	 Questionable bucause of year 1963 - Mongolia - without 1963 Average is 
$88 per head 

Source: FAO Trade Yearbook 1969
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TABLE 9 

Bovine Cattle - Live 

Imports by Year (Major Importers) 

Country: Quantity (100 head) & Value (10,000 U.S. Dollars) 

I262 193 96 16 1966 1967 

hong Kong Qty. 1253 1117 1439 1683 1987 1772 
Value 1179 1061 1231 1421 1479 1292
 

Japan Qty. 8 7 12 16 13 20 
Value 57 47 74 96 138 214 

Macao Qty. 107 84 92 90 97 70
 
Value 66 58 61 75 81 57
 

Malaysia Qty. 92 91 80 93 108 96
 
Value 116 115 101 117 18 95
 

Singapore Qty. 106 110 94 113 128 146
 
Value 101 103 102 121 138 151
 

Total Qty: 1566 1409 1717 1995 2333 2104
 

1809
Total Value: 1519 1384 1569 1830 1954 


Average Value/head $97 $98 $92 $92 $90 $90
 

6 year total Quantity = 11,124 Total Value = 10,065 Average Price + $90.48
 

Source: FAO Trade Yearbook 1969 
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TABLE 10
 

Swine - Live
 

Country: 


Cambodia Qty. 
Value 

China Mnl. Qty. 

Value 


Taiwan Qty. 

Value 


Hong Kong Qty. 

Valuo 


Indonesia Qty. 

Value 


Japan Qty. 

Value 


S. Korea Qty. 

Value 


Malaysia Qty. 

Value 


Singapore Qty. 

Value 


Thailand Qty. 

Value 


N. Vietnam Qty. 

Value 


S. Vietnam Qty. 


Value 


Total Qty: 


Total Value: 


Average Price/head
 
of all countries 


Average Price/head 
of Thai stock 


Export Percent Qty: 

of Thailand Value: 


Exports by Year (Major Asian Exporters)
 
Quantity (100 head) 
 & Value (1,000 U.S. Dollars) 

1962 1963 
 1964 1965 196 
 97
 
1067 126 
 1  - 6
3423 365 2 
 -
 - 13 

7856 12855 17173 18792 
 19515 18160
20,818 32395 40870 59570 
 64000 51938
 

561 183 69 
 57 51 
 135
1922 644 
 241 186 216 
 606
 

33 39 
 2  -

100 119 5 -



-
 -

103 22 
 36 76 59 
 3

135 50 70 
 150 120 
 4
 

4 2 
 7 16 3 
 -

26 42 
 51 181 53 

331 1150 835 
 1  12

1474 3676 
 1045 3 
 - 51
 

24 58 
 139 162 
 162 36

58 167 164 226 
 243 57
 

195 191 
 455 466 390 
 188

585 608 
 147 1445 1099 509
 

1100 591 
 17 2 131 112

3319 1627 20 
 6 753 437
 

71 50 
 125 169 
 47 16
 
242 174 
 434 549 
 154 50
 

1067 50 12 
 25  -

3423 78 
 43 95 
 -
 -


12412 15317 
 18871 19766 
 20358 18668
 

35525 39945 
 44392 62411 
 66638 53665
 

$28.50 $26 $23.50 $32 $33 $29
 

$30 $27.50 $11.80 $30 
 $57 $39.50
 
9% 4% 
 -
 - 1% 1%
 
9% 4%  - 1% 1%
 

6 year Totals Quantity = 105,395 Value = 302,570 AveragQ Price/Head $ 28.70 

Source: 
 FAO Trade Yearbook 1969
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TABLE 11 

Swine - Live 

Imports by Year (Major Asian Importers)
 

Country: 	 Quantity (100 head) & Value (1,000 U.S. Dollars) 

1962 1963 1964 1965 1966 IL62 

Brunei Qty. 52 60 57 64 76 
-
Value 144 117 188 227 240 


Hong Kong Qty. 10303 14016 16943 18292 18759 17603
 
Value 28814 37229 42488 47195 48453 38741
 

Japan Qty. 6 13 53 2 6 3
 
Value 256 248 250 206 279 126
 

Macao Qty. 739 868 913 8L4 931 532
 
Value 1072 1518 1684 1764 1834 1530 

Malaysia Qty. 147 138 414 418 330 125 
Value 454 473 1368 1385 1033 289 

Singapore Qty. 95 65 137 169 147 39 
Value 221 197 200 274 218 80 

Total Qty: 11342 15160 18517 19789 20249 18602 

Total Value 30961 39782 46178 50951 51957 40766 

Average Price Per 
Head-all countries 	 $27 $26 $25 $26 $26 $22
 

6 year Totals Quantity = 103,658; Total Value = $260,550; Average Price/Head 
= $25.13 

Source: FAO Trade Yearbook 1969
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TABLE 12 

Meat of Bovine dijmals 

Fresh, Chilled, or Frozen 

Exports by Year (Major Aisian) 

Country: Quantity (Metric Tons) 

1962 193 2§ 

& Value (1,000 U.S. 

1965 1966 

Dollars) 

1967 

Hong Kong Qty. 13 5 38 50 36 21 
Value 16 8 54 63 31 41 

India Qty. 159 150 33, - - -
Value 55 60, 12 - - -

Japan Qty. 13 25 21 51 103 61 
Value 41 60 60 70 106 70 

Singapore Qty. 448 525 1039 l91 1588 1264 
Value 417 649 937 1223 1782 1372 

Thailand Qty. 3 2 13 7 - -
Value 1 2 6 4 - -

Total Qty: 636 707 114 1299 1727 1301 

Total Value 530 779 1069 1360 1919 1483 

Asian exports are insignificant relative to the rest of the world.
 

Europe, South ;.merica, and Oceania for outstrips Asia. Africa also exports
 

substantially more.
 

In 1967 Australia exported 262,463 metric tons of beef and New Zealand
 

106,203 metric tons. 
 They are in a very good position to supply the Asian
 

market.
 

Average Price per 
ton - all eountries $832 $1100 $930 $1050 $1110 $1140 

Average Price per 
ton - Thailand $333 $1000 $460 $ 572  -

Export Percent Qty: - - 1% 3$ _ _
 
of Thailand Value: 
 - - 1% - - 

6 year Totals: Qty. = 6,814; Total Value = 7,140; Average Price/Ton = $1,047.84 

Source: FAO Trade Yearbook 1969 V-103 
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TAKBLE 13 

Meat of Bovine Animals 

Fresh, Chilled, or Frozen
 

Imports by Year (Major ;ksiar)
 

Country: Quantity (Metric Tons) & Value (1,000 U.S. Dollars)! 

1962 1963 1 1 1966 1967 

Ceylon Qty. 23 14 29 29 79 41 
Value 17 11 28 26 69 33
 

Hong Kong Qty. 1717 2763 2582 2715 2890 2478
 
Value 1286 1986 1101 2384 
 3104 2697
 

Japan Qty. 4764 4689 6200 10814 13493 13793
 
Value 2519 3669
2363 6916 10558 13577 

Macao Qty. - 64 41 76  -
Value - 26 16 29 - -


Malaysia Qty. 902 1165 1395 1549 1860 1184
 
Value 765 1247
979 1570 1970 1199 

Philippine Qty. 1305 1803 2069 1739 1733 -
Value 610 94 1257 1372 1448 -

Singapore Qty. 2978 4952 4239 4727 4707 4046
 
Value 1923 3162 3172 4018 4638 3855
 

Total Qty: 11689 15450 16555 21649 24762 21542
 
Value 7120 9471 11590 16315 21787 21361
 

The areas importing the most are Europe and North 1nerica.
 

A.verage Price Per 
Ton - All Asian 
Countries: $610 
 $610 $700 $781 $880 $990
 

6 year Totals: Qty. = 111,647; Value = 87,64; Average Price/Ton = $780
 

* W. Malaysia only 

Source: FAO Trade Yearbook 1969
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TkBLE 14 

Meat of Swine -


Fresh, Chilled, or Frozen
 

Exports by Year (Major A*sian)
 

Country: Quantity (Metric Tons) & Value (1,000 U.S. Dollars) 

1962 1963 1964 1965 1966 1967 
Taiwan Qty. 

Value 
-
-

100 
70 

17 
12 

10 
7 

-
-

1 
1 

Hong Kong Qty. 
Value 

3 
2 

2 
2 

6 
8 

5 
6 

18 

14 
37 
30 

Japan Qty. 
Value 

42 
9 

11 
1 

17 
4 

11 
3 

13 
5 

73 
34 

Korea Qty. 
Value 

46 
18 

179 
10 

17 
8 

-
-

-
-

-

_ 

Malaysia Qty. 
Value 

12 
6 

7 
3 

4 
2 

1 
1 

-

-
_ 
-

Singapore Qty. 
Value 

201 
119 

136 
125 

152 
155 

209 
229 

267 
319 

159 
167 

Thailand Qty. - 1 6 9 - 4 
Value -- 1 3 7 - 2 

Total Qty: 304 436 219 245 298 274 
Total Value:. 154 312 192 253 338 234 

Asian exports are quite small compared to other regions.
 

In 1966 and 1967 i.ustralia exportcd 483 and 934 metric tons of swine meat.
 
New Zealand exported 3,299 and 1,126 metric tons in the same years.
 

Europe is the largest exporting region by far with North america a distant
 

second.
 

Average Price Per ton

all "sian Countries: $505 
 $715 $920 
 $1,030 $1,130 $855
 

Average Price Per ton

in Thailand 
 - $1,000 $500 $780 
 - $500
 
Export Percent Qty: 
 - _ 3 4 - 1Value:  _ 2 3  1 
6 year Totals: Quantity 1,776; value = 
1,483; Average Price/Ton = $835
 

Source: 
 FAO Trade Yearbook 1969 
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Ti.BLE 15 

Meat of Swine
 

Fresh, Chilled, or Frozen
 

Imports by Year (Major .sian)
 

Country: 	 Quantity (Metric Tons) & Value (1,000 U.S. Dollars) 

1962 1963 1964 1965 1966 1967 

Hong Kong Qty. 4462 4445 7242 9828 13348 15096 
Value 2206 1964 3900 4642 6374 7507 

Japan 0.ty. 2 6512 4015 70 28 1 
Value 1 5486 3130 59 22 1 

Malaysia Qty. 330 258 267 174 248 180
 
Value 198 198 213 154 261 155 

-Philippine Qty. - 127 250 62 521 

45 35 	 -
Value -	 92 223 


Singapore Qty. 346 558 606 805 1007 848
 
Value 273 449 575 674 751 594
 

Total Qty.: 	 5140 11900 12380 10939 15152 16719 

Total Value: 	 2678 8142 7910 5564 7631 8257
 

Europe and North iZnerica are the major importers in the world. Most 

trade, however, appears to be intraregional. 

Average Price Per ton $520 $685 $640 $510 $505 $495 

6 year Totals Quantity = 72,230; Value 40,182; iverage Price/Ton = $556.30
 

Source: F1.0 Trade Yearbook 1969 
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TABLE 16 

Poultry, Killed or Dressed,
 

Fresh, Chilled, or Frozen
 

Exports by Year (Major i.sian)
 

Country: 	 Quantity (Metric Tons) & Value (1,000 U.S. Dollars) 

1962 1963 1964 195 1966 1967 

Hong 	Kong Qty. 93 142 102 124 34 79 
Value 54 74 63 65 20 47 

-India Cty. 	 80 16 1 - 1 
-
Value 	 61 14 1 - -

Japan Qty. 11 lU 2 3 30 251 
Value 11 10 2 1 9 155 

-Malaysia Qty. 4 2 3 12 -

Value 4 3 3 11 - -

Singapore Qty. 196 453 605 702 767 641
 
Value 239 466 547 601 648 538
 

Thailand Qty. 22 - 5 2 - -
Value 42 - 2 1 - -

S. Vietnam Qty. 201 327 395 262 3 -

Value 	 62 86 105 87 1 -

Total Cty: 607 951 113 1105 835 971
 

Total Value: 549 653 723 766 688 740
 

Europe dominates chicken exports followed distantly by North jnerica.
 

,vurage Frice Fer
 
Ton: $905 $688 $640 $690 $820 $760
 

.verage Price Per
 
-Ton-Thailand $1900 - $400 $500 -

Export Percent Qty: 4% - - - - -

Value: 8% -... 

6 year Totals: Quantity = 5,582; Value = 4,116; iverage Frice/Ton = $737.37 

Source: FJ0 Trade Yearbook 1969
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T,.BLE 17 

Poultry, Killed or Dressed
 
Fresh, Chilled or Frozen
 

Imports by Year (Major i.sian)
 

Country: Quantity (Metric Tons) & Value (1,000 U.S. Dollars)
 

1962 193 
 1964 1965 1966 
 1967
 
Ceylon Qty. 
 69 24 19 
 3 
 2 10
 

Value 
 59 22 16 
 3 
 - 6
Hong Kong Qty. 5757 5898 9728 8941 
 9369 13371
 
Value 
 3167 3304 4737 
 4545 4934 6787
Japan Qty. 
 284 3471 5936 
 6135 7935 8400

Value 
 246 2550 4099 
 4602 6044 5912
 

Macao ty; 
 - 408 309 
 256 142
Value 188
- 117 89 71 
 41 49
 
Malaysia Cty. 
 328 489 
 755 
 976 1211 366
Value 
 354 483 662 
 785 907 
 256
 
Philippines Qty. 
 2 3 
 9 13 38 
 -
Value 
 1 2 
 6 10 19 
 -

Singapore Qty. 
 904 1891 2118 
 2604 3194
Value 2962
772 1483 1512 
 1816 2348 1963
 

Europe leads all importers followed by 
sia
 
Total Qty: 
 7344 12184 18874 
 18928 21891 
 25297
 
Total Value: 
 4599 7961 
 11121 11832 14293 
 14973
 
Average Valuu 
 $626 $653 
 $589 $625 
 $653 $592
 
Per ton:
 

6 year Total: Qty = 104,518; 
Value = 64,779; Avurage Price/Ton = 
$619.78
 

Source: 
 FAO Trade Yearbook 1969
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Japan: 8,400 tons in 1967 and
 
16,205 tons in 1968
 

Value in 1967 was $5,912,000 and
 
in 1968 it was $11,028,000
 

Singapore:
 
2,962 tons in 1967 and
 
4,329 tons in 1968.
 

Value 	in 1967 was $1,963,000
 
in 1968 it was $2,723,000.
 

The fact that Thailand is not exporting these items
implies lack of productive capability or the non-competitive

quality of Thai products.
 

In the 
case of beef to Japan, the problem is one of
quality. Japan is 
striving for 90 percent beef self-sufficiency

by 1985. In the meantime, the country has adopted very strict
import rules on beef. 
At present, the only countries from which
beef is accepted are 
the U.S.A., Canada, Australia, New Zealand,
Taiwan, South Korea, Ireland and Madagascar.
 

The strictness is 
to prevent the entrance of foot and
mouth 	disease. 
This disease could set back the whole Japanese

beef production program.
 

To be accepted as a beef supplier to Japan, the Department of Epizootiology in Paris must certify that the supplying
country has been free of foot and mouth disease for five years.
Unless Thailand can negotiate an exception to this rule, it
will not be able to enter the Japanese market.
 

It is 	even questionable whether or 
not the Japanese market warrants the effort. Imports were 13,000 tons in 1968.
That is equivalent to roughly 65,000 head of cattle. 
That is
not a large number in light of the potential competition, especially Australia. A ten percent share of market would only
be 6,500 head per year. That is insignificant compared to
 
Thailand consumption.
 

The pork and poultry meat marke-cs in Hong Kong and Singapore appear to be growilhg and should be analyzed more carefully.
Unlike cattle, they require no large investment in pasture and
can be raised by small farmers. These products may be more
suitable for Thai exports than beef.
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In terms of animals, the 1968 pork and poultry imports
 

by country were equivalent to:
 

1. 	Pork (1968 import animal equivalents at 75 kg.
 

carcass weights):
 

Hong Kong 311,500 hogs 

Japan 149,771 hogs 

Total 461,271 hogs 

Poultry meat (1968 fowl equivalents assuming an
2. 

equal distribution between chicken and ducks and
 

an average dress out weight of 1.75 kgs.):
 

Hong Kong 	11,189,715 fowl
 

Japan 9,260,000
 

Singapore 2,473,714
 

Total 	 22,923,429
 

Roughly 400,000 tourists visit
Thailand Tourist Market: 

Thailand annually and each stays an average of four days.
 

Tourists eat an average of two kilos of meat during their 
four

day stay, resulting in total meat consumption by tourists 
of
 

800,000 kilograms per year. Approximately 50 percent of this
 

is beef with pork and chicken equally divided among the 
remain

ing 50 percent.
 

In terms of live animals ,the above weight implies 2286
 

cattle (at 175 kg. carcass weight), 2857 hogs (at 70 kg. carcass
 

weight), and 114,285 chickens and ducks (at an average 1.75 kg.
 

dressed out weight).
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B. EXPLANATION OF MARKET DEMAND FIGURES IN NORTHEAST COMMODITY
 

DEMAND TABLE, IN AGRICULTURAL SECTION OF VOLUME I
 

1. Rice -	Based on Rice Model developed at NEDB.
 

2. 	Maize- National: 1970 Thai feed industry absorbed 75,000
 
tons of maize will grow at rate of meat
 
consumption increase in Thailand or 5.0
 
percent per year.
 

Japan: 	 1970 - base year
 
About six million tons of maize imports.

Growth rate to be 10 percent per year in
 
imports.
 

Taiwan: 	 Taiwan appears to buy almost all its maize
 
from Thailand. Total 1968 maize imports
 
were 361,000 tons.
 

Growth rate situation similar to Japan.

Past growth so rapid that it is not a
 
good indicator. Assume Taiwan at 7.5
 
percent per annum, as compared to Japan's
 
ten percent.
 

Hong Kong: Hong Kong imports have been stead while
 
and Singapore has declined. 1968 imports were
 

Singapore: 	142,100 metric tons and l,200 metric tons,

respectively. During the plan period, im
ports will average 150,000 metric tons.
 

Malaysia: Malaysian imports were just about the same
 
and in 1968 as 1962 with upward and downward
 

Others: fluctuations in between for the plan period

imports of 85,000 tons annually are expected.
 
Others, mainly South Korea and India, should
 
be around 15,000 tons per annum.
 

3. Sorghum
 

Can be a substitute for maize if 5-10 percent below maize
 
price. National Demand is projected at 50 percent of maize demand
 
with an annual growth of five percent.
 

Major market is Japan where imports rose from .2 million
 
tons in 1960 to 2.5 million tons in 1969. A growth rate similar
 
to maize or 10 percent per annum is expected over the plan period.
 

Taiwan should also be 	interested in Sorghum. The table
 
assumes the Taiwan maize-sorghum ratio is equal to that of Japan.
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Other markets should average 100,000 tons in 1972, with
 
an annual growth rate of five percent based on expected popula
tion and income increases.
 

4. Soybean
 

The three most significant sources of demand for raw
 
soybeans and soybean products are the Thai national market
 
(some import substitution), Japan and Taiwan. Background data
 
on the quantity projections is contained in the soybean paper.
 

An average value per unit is difficult to determine be
cause it includes the value of raw soybeans, soybean oil and
 
soybean cake.
 

Because Thailand is a net vegetable oil importer, only

the export value of raw soybeans and cake and meal were considered
 
in determining unit value. Raw soybeans should account for at

least 7.5 percent of projected exports and cake and meal 2.5 per
cent. The price wds weighted accordingly to get the unit value
 
of $115 per ton.
 

The value in Thailand of raw soybeans is roughly $100
 
per ton, wholesale.
 

5. Cotton
 

National: 	 Thailand is a net importer of raw cotton fiber.
 
Thai cotton fiber production, plus cotton fiber
 
imports for the period 1963 through 1968 were:
 

Thai Raw
 
Year Fiber Produced Fiber Imported Total Used
 

Tons 
 Tons 
 Tons
 

1963 17,010 	 8,876 25,886

1964 17,185 10,221 27,406

1965 20,930 
 24,556 45,486
 
1966 30,800 23,922 54,722

1967 28,000 24,353 52,353

1968 33,250 18,944 52,194
 

Over the plan period, cotton consumption will
 
not decrease. The amount of increase will depend
 
on competition from synthetics. For plan purposes,
 
a conservative estimate of 80,000 tons of fiber
 
consumption by 1976 was used. 
This is an average
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annual increase of 5.5 percent. Average value
 
is roughly 12 baht per kilo, or $600 per ton.
 

The seeds from this production can be channeled
 
to the local vegetable oil and meal market or
 
Japan and Taiwan (see soybean paper for oilseed
 
market discussion).
 

Japan: 	 Imports of raw fiber should continue increasing
 
at 2.7 percent per annum through the plan period.
 
This has been the rate of increase since 1963.
 
Value per ton will be around $600.
 

Hong Kong: 	 For the period 1963 through 1968, Hong Kong
 
imports increased at a rate of 9.6 percent per
 
annum. This was due primarily to a large in
crease in 1968. For plan purposes, a five
 
percent per annum increase was used.
 

Taiwan: 	 The increase since 1963 has been 5.5 percent
 
per annum. For the plan period, five percent
 
has been used.
 

India, South:India should remain constant at 140,000 tons
 
Korea, per annum; South Korea will grow at five per-

Philippines cent per annum; the Philippines should remain
 
and Others constant at 40,000 tons; and the others should
 

average 20,000 tons per annum.
 

It is possible that India will decline as its
 
own cotton production programs come on stream.
 

5. Tobacco
 

Thailand imports Virginia and Turkish tobacco. Prior to 1968,

imports averaged slightly more than 5,000 tons per year, with an
 
average value of 31,000 baht per ton. In 1968, imports jumped to
 
11,650 tons, with a value per ton of 35,000 bahts.
 

Trends in tobacco consumption are unclear. In 1968, Thai
 
imports plus national Virginia production were 20,000 tons. The
 
value of local Virginia is about 14,000 baht per ton.
 

For the plan period, Thai consumption is projected at a con
stant 20,000 tons. The value depends on the local production/

import mix. Total value should decline as local production re
places imports. For the plan period, an average of 22,000 baht
 
($1,100) per ton was used.
 

Local tobacco production and consumption are not considered
 
here.
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The Far East region is 
a net importer of t-obacco. The
quality of tobacco imports varies a great deal with average

price per ton varying accordingly.
 

Major Far Eastern importers by quality of tobacco imports

(based on average import price per ton in 1968) 
are:
 

First Quality Secondary Quality Third Quality
Country - Price/Ton 
 Country - Price/Ton Country -Price/Ton
 

Japan $1,860 Taiwan $1,028 Singapore $464 

Thailand $1,700 Hong Kong $1,132 

Philippines $1,665 South Vietnam $ 920 

India $1,606 Malaysia $ 835 

Japan dominates the first group (excluding) Thailand and
her imports have remained steady since 1964. 
 For the plan period,

only a one percent annual growth is used. 
Most of this will be

in the Philippines. The average unit price will be $1,700 per

ton.
 

Malaysia and South Vietnam account for almost 75 percent
of the secondary quality imports, with Hong Kong at 20 percent

and Taiwan the rest. 
Taiwan imports have been constant while

Hong Kong has declined. However, Malaysia has grown at an annual
rate of about nine percent (for the period 1962 through 1968

using a three-year average at each) and South Vietnam at a rate
 
of about 16 percent per year.
 

For the plan period, the growth rate for the whole group
is projected at six percent per annum. 
This assumes that Hong

Kong and Taiwan remain constant and that Malaysian and particu
larly South Vietnamese demand will slow down.
 

Average value per ton will be $900.
 

The quantity of third-grade imports is questionable as 1968
 was an unusual year for Singapore. Prior to that year, import

value was above $1,000 per ton and quantity was around 4,000
tons. 
 For the plan period, a constant 10,000 ton figure is used,

valued at $500 per ton.
 

6. Vegetables
 

Northeast Total vegetable consumption (including tomatoes,

Thailand: 
 onions and shallots) in the Northeast in 1970
 

was 200,000 tons. Over the plan period, vege
table consumption will increase at the rate of
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Bangkok 

Market: 


Laos 

Market: 


7. Kenaf
 

National 

Market 


External 

Market 


8. Groundnuts
 

population increase (three percent) plus at an
 

income elasticity rate of .2. With income in

creases projected at two percent per year, total
 

vegetable consumption will grow at 3.4 percent
 

per year.
 

For the plan period, an average vegetable value
 

of 2.00 baht/kg. is used. It is recognized that
 

tomato values are often well above this as well
 

as other individual vegetable values. However,
 

given the large fluctuations and large percentage
 
of low-cost vegetables, a 2 baht/kg. average
 
value was used.
 

Per capita consumption of vegetables in metro
politan Bangkok is about 25 kgs. per capita, per
 
year. For the plan purposes, that per capita
 
consumption figure is held constant while popu
lation is grown according to the Kasetsart study
 
results. This probably understates total con
sumption.
 

Value is three baht per kilo because of markup
 

between producer and Bangkok.
 

The Laos market is almost impossible to fore

cast. For plan purposes, a constant 20,000
 
tons was used, valued at 3 baht/kg.
 

The Thai market is projected to remain constant
 
at 70,000 tons. This figure should fulfill all
 
bag and backing demand over the plan period.
 

The maximum annual export potential is 250,000
 
tons. This amount is projected as a constant
 
over the plan period.
 

The farm price of 2.00 baht/kg. is used for
 
value determination.
 

Major demand for groundnuts comes from Europe where the meal 

iz iud for animal feed. Groundnut usage information in Thailand 

i. lacking, but it should be related to feedlot development.
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No rmarket potentials are shown for groundnuts due to the
 
strong competition (Niger, Nigeria, Senegal, Cambia and India)
 
which exists for the European market. These countries also
 
have special trading links with England and the EEC which
 
Thailand lacks.
 

before groundnut production can be encouraged, much more
 
market investigation must be carried out.
 

C. AGRICULTURAL CREDIT
 

The FAO Indicative World Plan for Agricultural Development
 
to 1975 and 1985, for Asia, made some challenging statements
 
concerning the role of credit in the development of the agricul
tural sector. It advocated the replacement of privately financed
 
debt with publicly financed lending, and went on to say, "This
 
cannot be done until farmers learn how to use farm credit wisely,
 
and governments learn how to extend it and collect it."l/ It
 
went on further to state that public credit for farmers will be
 
"as important in the agricultural revolution presently beginning
 
in the region as the new high yielding varieties or irrigation.2/
 

1. Rural Credit in Thailand
 

Thailand has already made the initial move to make credit
 
available to its farmers through public institutions. One of
 
the recently created agencies is the Bank for Agriculture and
 
Agricultural Cooperatives. This institution has had a rapid
 
growth since its creation, as the data in Table C-1 demonstrates,
 
which covers the last four years of its operations. The number
 
of loans made in 1968 represented an increase of 158.5 percent,
 
over 1967, loans in 1969 increased 92.5 percent over 1969, while
 
loans for 1970 were 10.1 percent above 1969. In 1970, 53,633
 
individual loans were made through all BAAC branches in the
 
Northeast.
 

1/ Food and Agriculture Organization of the United Nations, Rome,
 
Vol. I, 1968, p. 394.
 

2/ Ibid., p. 396
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The average size of loan increased in each of the first
three years, reaching 02,855 in 1969 and then declined to
 
BI,894 in 1970.
 

The monies outstanding have also risen rapidly, reaching
a total of 9134,755,000 in 1970. 
 The data does not indicate

whether loan periods are lengthening or whether farmers are
 
now more willing to accept government loans.l/
 

TABLE 0-1 

Bank for Agriculture and 
Agricultural Cooperatives Loan Activities
 

Northeast Thailand 
1967 - 1970 

1967 1968 1969 1970
 

Number of Loans 9,891 25,598 48,702 53,633 

Annual Increase (%) 158.8 90.3 10.1 

Average Size Loan (Baht) 2,396 2,588 2,855 1,894
 

Annual Increase (%) 8.0 10,3 -33.6 

Total Loans (000 Baht) 23,692 68,822 109,823 101,604
 

Annual Increase (%) 190.5 59.6 -7.5 

Outstanding Loans (000 Baht) 21,161 56,264 674103 134,755 

Annual Increase (%) 165.9 19.3 100.8 

1/ One of the reasons government credit is popular with farmers,

according to the FAO, is that "Most farmers consider a government

loan as 
a gift that does not have to be repaid."


Food and Agriculture Organization of the United Nations,
 
Rome, Vol. I, 1968, p. 394.
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The latest survey concerning credit in the region was made
 
just before the inauguration of the BAAC. In that survey, Peters
 
found that relatives and neighbors were the chief sources of
 
credit with Northeastern farmers; 57 percent of those who had
 
borrowed reported doing so from these sources. The next largest
 
source was the local merchant who supplied 32.4 percent of the
 
loans. Only 10.8 percent was obtained from institutional
 
sources (government agencies, cooperatives, banks, etc.).k/
 

The first study of agricultural credit, made on a Tnation
wide sampling basis, was one conducted by Kasetsart University

in 1965. At that time, it was stated "Today government loans
 
account for no more than five percent of the agricultural credit
 
market in Thailand."2 /
 

In its survey of seven agricultural villages in Khon Kaen
 
during the 1969 crop season, the NEDB found that 60.6 percent

of the farmers had borrowed no money from any source during

that year. Whether they may have wanted to borrow and were un
able to do so, the data does not reveal. Of those who did bor
row money, 58 percent borrowed from friends, neighbors and
 
relatives; 33.8 percent from merchants, traders and money lenders;
 
14.7 percent from institutional sources (cooperatives, banks,
 
etc.); and 3.5 percent from "other"sources.,
 

In a sample survey of the Northeast, made in 1965,the Kaset
sart University found somewhat similar information concerning
 
source of borrowing by farmers. That study reported 50 percent

borrowed from relatives, 12.1 percent from neighbors, 30.5 per
cent from commercial sources, (local stores, landlords, money

lenders, and crop buyPrs) and only 7.6 percent from government
 
credit cooperatives.-


The NEDB survey made during the last farm season reveals
 
trends very similar to those found several years earlier by

Peters. In othev words, there has been no significant change
 
in farmers' borrowing habits in recent years.
 

1/ Charle W. Peters, Agricultural Credit and Marketing in North-

Fast Thailand, USOM, Bangkok, August 1966, Table 1, p. 15.
 

2/ Agricultural Credit in Thailand, Theory, Data, Policy, Pantum
 
Thiayamondol, Virach Arromdee, Millard F. Long, Faculty of Econo
mics and Business Administration, June 1965, p. 58.
 

3/ Ibid., Table 18, p. 37
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Private banks have recently entered the farm loan field
also, and Table C-2 shows the extent of their operations in
the several branches which the Bangkok Bank and the Bank of
Ayuthya have in the Northeast. Farm Loans made by the two
banks have been very similar in amount to those made by the
3AAC, with the 
same tendency to increase in size. 
 They are
 now averaging about 02,700 per loan. I/
 

TABLE C-2 
Bangkok Bank and Bank of Ayuthya Agricultural Credit 

Northeast Thailand
 
1967 - 1970
 

1967 1968 1969 
 1970*
 

Number of Loans 
 1,210 4,813 5,208 3,215 

Annual Increase (M) 
 297.7 8.2 
 -


Average Size Loan (Baht) 
 1,677 2,175 
 2,766 2,766
 

Annual Increase (%) 29.7 27.2 -
Total Loans (000 Baht) 
 2,510 7,040 10,250 8,893 

Annual Increase (%) 180.5 45.6 
 -


Outstanding Loans 
 3,985 6,215 
 5,205 9,551
 

Annual Increase (%) 55.9 -16.2 

* Bangkok Bank, only, incomplete year.
 

l/ The Kasetsart study states, "The Bangkok Bank's venture
into supe2vised agricultural credit is less than one year old.
Thus far, the amount lent has not been large--7.9 million baht,
of which 7.1 million baht has been in the form of individual

loans to large farmers." Ibid., p. 50.
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Table C-3 gives a recapitulation of loans made by the BAAC
 
in 1967-1970 through seven of its branches in the Northeast,
 

It will be seen
classified by size of farmer making the loan. 

there is a preponderance of loans in the 15-29.9 and 30-44.4
 
rai intervals, ranging in the first case, from 24 percent of
 
all loans in 1970, to 33.5 percent in 1969. The range is
 
from 26.2 percent to 33.3 percent in the larger interval. The
 

incidence of both size groups in the general farm population
 
is 31.2 and 13.8 percent, respectively, based on tabulations
 
of farm size as reported by the Agricultural Census of 1963.
 
These tabulations would indicate there is disposition to loan
 
to the larger farmers; over half of the loans were made to
 
farmers with units 30 rai or larger, yet they account for
 
only 24.1 percent of the farmers. Because they do own, how
ever, 54.7 percent of the land in farms, this may indicate
 
their greater need for loans and, thus, justify the banking
 
procedures.
 

The distribution varies from branch to branch, represen
ting the greater agricultural productivity of one changwad
 
over another. That so small a percentage of farmers in the
 
smaller intervals were among the borrowers may reflect their
 
greater inability to qualify. As it is shown in the section
 
concerning Land Tenure, only a small portion of the small
 
farmers have legal title to the lands which they supposedly

"own" and, therefore, find it difficult to meet the collateral
 
requirements of banks in their loan procedures.
 

Table C-4 attempts to explore the question of farm size
 
and amount of loan obtained. Clearly, as farm size increases,
 
so does the size of the loan. Farm units under 6 rai average
 
B2,000 in loans, and loan size increases in accordance with
 
increased acreage. The largest loans were made to the largest
 

or
farms--an average of Z4,245 is granted to those having 45 

more rai in their units. Loans totalling 11,739 were made by
 
six branch offices for the period 1967-1970 in the amount of
 
43,579 each.
 

The earlier Kasetsart University study found that size of
 
farm and operation also influenced credit needs: the larger
 
the operation, the greater was the need for credit. Nation
ally, it reported that among farmers cultivating only 5-to-10
 
rai, 54 percent required credit. The percentage rose to 72.49
 
with farmers who cultivated 20-to-50 rai and still higher, to
 
90.85 percent for those having more than 50 rai in their enter
prises.1/
 

1/ Op. cit., Table 4, p. 24.
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TABLE C-3 

Bank for Agriculture and Agricultural Cooperative
Loan Activities by Size of Holding Seven Branches,
 

Northeast Thailand 
1967 - 1970
 

Rai 
1967 

Nunber Percent 

Number of Loans 
196ti 

Number Percent 
1969 

Number Percent 
1970* 

Number Percent 

- 6 102 2.1 199 1.5 526 2.0 183 0.6 
6 - 14.9 833 17.5 1,722 13.0 3,268 13.8 2,902 9.2 

15 - 29,9 1,380 28.9 3,776 28.5 8,597 33.5 7,560 24.1 
30 - 44,4 1,251 26.2 4,412 33.3 7,200 28.1 9,958 31.7 
45 + 1,205 25.2 3,136 23.7 6,048 23.6 10,836 34.5 

TOTAL 4,771 100.0 13,245 100.0 25,639 100.0 31,439 100.0 

January - August, 1970. 

NOTE: According to the Agricultural Census of 1963, the percentage distribution of
farms in the Northeast by number and by area of land in farms, was: 

Rai Number of Holdings Area of Holdings 

- 6 14,8% 2.0% 

6 - 14.9 29.9% 
 13.4% 

15 - 29.9 31.2% 
 29.9% 

30 - 44.9 13.8% 
 22.9% 

45 + 10.3% 
 _ .8 

100.0 100.0 
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In addition to farm credit through banking institutions,

the government has long made loans available to farmers in the
 
Northeast through other specialized programs. These programs

have taken many forms, but mainly the approach has been through

government-organized, government-sponsored and government
managed "cooperatives". They have assumed many farm-land coop
eratives, land improvement associations, self-help associations
 
village credit COoDeratives, production credit cooperatives,
 
etc. They are now administered out of the several departments

of the Ministry of Interior or the Ministry of National Develop
ment--originally the Ministry of Cooperatives--and have access
 
to the Bank for Agriculture and Agricultural Cooperatives for
 
financing. USOM was 
especially active in the organization of
 
the production credit cooperatives, when it had become apparent

by the late 1950's that the numerous village credit societies
 
were not effectively accomplishing their purpose.
 

TABLE C-4 

Bank for Agriculture and Agricultural Cooperatives

Average Loan Amount, by Size of Farm, 6 Branch Offices 

Northeast. Thailand 
1967 - 1970 

Farm Size Amount Loans Number Average
(Rai) (Baht) of Loans (Baht) 

Under 6 206,000 103 2,000 

6 - 14.9 2,530,000 910 2,780 

15 - 29.9 15,510,000 4,541 3,415 

30 - 44.9 14,098,000 3,907 3,608 

45 + 9,670,000 2,278 4,245 

TOTAL 42,014,000 11,739 3,579 
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As of 1970, some of the largest of these specialized pro
grams had outstanding loans of the following order: Agricul
tural Cooperatives of the Ministry of National Development,

101,056,069; Amphur Far ers' Groups of the Accelerated Rural
 

Development, B15,850,378--; Land cooperatives of the Ministry

of National Development, 93,904,426; and the Department of
 
Welfare, Ministry of Interior, B2,618,135. This congeries

of credit and cooperative programs--only some of which have
 
been named--continues with little attempt being made to assess
 
its usefulness.2/
 

Consonant with the endeavor to lead the Northeasterner
 
out of his traditional, primitive farm enterprise to a more
 
modern, market-oriented enterprise, all of the equally primi
tive "cooperative" and "self help" as much of their outstanding

credit as possible, and phase out the efforts into more modern
ized rural banking programs.
 

2. Supervised Credit
 

In order for a development program to succeed, greater

financing is needed at the smaller level of farms, those 
in
 
the 6 to 14.9 and 15 to 29.9 rai group, which are now under
represented in the credit programs. At thiE 
level, more is
 
needed than just credit--the basic ingredient of the loan
 
needs to be instruction, which means that supervised credit
 
is needed at the small farm level if "farmers are to learn
 
how to use farm credit wisely" as stated in the FAQ Indicative
 
World Plan. With BAAC branches now operative in all of the
 
provinces that agency is prepared to 
take on a broader role
 
in the development program. The recommended programs in this
 
plan for the diversification of the monocultural rice pattern
 
with a diversified crop program will need credit to become
 
operative. Fertilizers, insecticides, improved seeds, water
 
pumps, spraying equipment and hired labor will make up the
 
package of inputs that every farm plan will require.
 

Considering the nature of the program that will be neces
sary, mainly a supervised credit effort, the BAAC will need
 
both increased staff of rural loan supervisors and increased
 

1/ Amount is for 1969; the 1970 figure is 
not yet available.
 

2/ Except for A Study of the ARD Program by DTEC, October 1969,

urid the Thailand Agricultural Cooperatives: An Evaluation with
 
1',Vcurrtrendations for Improvement by USOM, February 1968, 
evalua
tiv; studies ot the programs are not available. The two cited
 
'flLtIcize the programs studies and make valuable suggestions
 

(ot their improvement.
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capital. The first requirement may be much more difficult to
obtain than the second, and with that in mind, neither the rate
of growth which was obtained in the years 1967 to 1968, 
nor
that of 1969 to 1970, should be accepted as reasonable for
the future growth of the credit program. If staff requirements
can be increased at a rate of 20 percent per year, which is a
liberal estimate, this would suggest approximately $20 
million
annual increase in loans. 
 While that appears to be small in
baht, in terms of borrowers, it would mean 10,000 new notes
added to the Bank's loan pouch yearly. For the pouch to remain solvent, each of the loans will require a farm plan that
will result from an on-the-farm evaluation of the 
loan request
and a proposed production program that has been projected so
as 
to enable to farmer to liquidate the debt in the specified
time. 
 Until the time comes that farmers' associations and
cooperatives are trained to help in the supervisory tasks,
each 100 of the above 10,000 new supervised loans will require
one additional farm loan supervisor to be employed by the BAAC
yearly. 
 Supervised credit is costly to administer, but there
is 
no reasonable alternative in an economy when the majority
of its 
1,345,000 farmers have no previous experience in a

developmental loan endeavor.l/
 

Other developing countries have learned that 
some
farmers are too poor to benefit from a loan program even when
the borrowers are closely supervised. The reason may be that
they lack education or incentive and, in reality, are rural
residents with no more interest in farming than to provide
themselves and their families with minimal existence. 
Their
needs qualify them for public welfare assistance and not
agricultural credit.2/
 

If a loan program were 
aimed at middle income farmers,
the size of the universe in the Region can be estimated from
their distribution in the 
1963 Census of Agriculture: 79.4
 

1/ "Supervision" as 
used here, connotes much more 
than fiscal
revision and collection in the day-to-day normal banking operation. 
The counselling, teaching and demonstration will only
bear fruit after an effective borrower-supervisory rapport has

become established.
 

2/ A. T. Mosher, Case Study of the Agricultural Program of A.C.A.R.
in Brazil, Washington, D.C., 
National Planning Association,

Dec. 1955.
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percent of all rice farm were 
from 6 to 45 rai in size and they

accounted for 70.9 percent of the acreage in rice. 
 While no

rule can be 
inflexible, supervised loans should be concentrated
 
at these farm size levels.
 

Loan practices vary from changwad to changwad, within the
 same institution, but in general, loans have averaged $500 
to

9700 for fertilizer, although some branches loan 01,000 to 01,500.

Little is borrowed for seed--025 or even less--unless it be a

vegetable growing area. In a changwad like Loei, with heavy

pestilence to control in its 
cotton fields, no loans will be
 
taken for fertilizer, but B400 to $700 
was frequently borrowed

for pesticides. 
 Cotton seed needs brought loans of $25 to $75
 per client. 
 Loans were used for the purchase of machinery,

almost exclusively hand machinery, and for hired labor. 
As

Table C-i indicates, loan amounts have been increasing, and will
 
be at the average level of 82,750-93,000 in coming years.
 

The total farm credit need of tb region can only be indirectly understood. The outstanding loans of the banking

institutions herein listed were 
140 million baht in 1970, and

aduing to this the 124 million baht of the other governmental
 
programs, yields 
a total of 264 million. This is but a frac
tion of the 1,818 million baht which the Kasetsart University

study estimated the total farmers' indebtedness to have been

in 1965, basing its calculations on the 1,398 baht it had found
 
as the average farmer's debt. 1/
 

Allowing for inflation, current farm indebtedness might be
 as high as 2,500 million baht. It is doubtful that public institutions can assume this amount. The process of private money

lending will continue its way, and until public credit becomes

available in greater quantity, private money will have to do the
major share of the job. Development, however, will come but
 
slowly from a continuation ofthe local money lender-borrower
 
relationship because that is geared to a continuation of the
 
patterns of traditional farming.
 

i/ Op. cit., Table 3, page 20.
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D. AGRICULTURAL RESEARCH AND EXPERIMENTATION
 

1. Administrative Organization
 

In the NEED/PAG Paper, Institutionalization of Agricultural

Development and the NEED/PAG Staff Memorandum #30, 
the role of
 
research in agricultural development was discussed. 
 The empha
sis was on the need to integrate research efforts within the

Ministry of Agriculture. 
These efforts are now widely dispersed

within that ministry and, in some instances, they are 
not coor
dinated with one another. As a result, much of the high quality

analytical work that is being done is 
lost because there is no
 
synthesis or integration of results. Such synthesis cannot come
about unless the atomistic, fragmented efforts are first brought

together.
 

The need to eliminate duplicating separate research adminis
trations is of long standing. To accomplish this unification,
 
a policy decision at the highest level is required. Until such a

decision is made and implemented, scientific manpower and capital

will be wasted and developmental research knowledge will not be
 
available for the farmer.
 

The following discussion concerns the relationship of research to the specific production problems now facing the agricul
tural sector inthe Northeast.
 

The wide publicity given the "Green Revolution" with its
 
"miracle rice" and "Mexican wheat" has resulted in the general

feeling that agricultural research is 
now well in hand and the

principles of the science of plant breeding have all been estab
lished. Two assumptions are imbedded in this trend of thought

that are false and dangerous.
 

The breakthroughs which led to the breeding of corn hybrids

and higher producing rice and wheat came 
only after long years

of extremely costly, multidisciplinary research that 
was con
ducted in many experiement stations in many countries. 
 The
 
results were so unusual and unpredictable and there is 
no as
surance their duplication is an automatic process.
 

Then, even though the first transplanting of the borrowed

high producing varieties may yield more satisfactory results than

local varieties, sustained experimentation will be needed to
 
guarantee a continuance of that productivity against the debili
tating effect of the competitive ecological adjustment and accom
modation that will take place. Indigenous diseases and pests

will attack the exogenous plant. The plant breeder was able
 
to 
borrow when he introduced the new varieties, but,the plant

pathologist will have to discover the solutions to the competi
tive disease and pest battle. Such discoveries will only come
 
from sustained research.
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The basic agricultural research structure in Thailand is
 
sound. It is comprised of a strong central institutional or
ganization at the national level, supporting research organiza
tions at the regional level and demonstration and localized
 
testing stations in the changwads. However, to make the struc
ture effective in practice, administrative and technical revi
sions are needed.
 

Only nowin the second five-year period of the University

of Kentucky project at the Northeast Agricultural Center, does
 
it appear that the role of that Center and its relationship to
 
the central research departments within the Ministry of Agricul
ture, will at last be defined.l/ The intervening years spent
 
in waiting for the projected idea to become an administratively

functional program have held back the realization of research
 
results that might have contributed toward agricultural develop
ment.
 

How effective the regional-national linkage will be depends
 
upon the collaboration of the involved parties. The long
standing fragmentation of programs within the Ministry has be
come institutionalized. Departments that were not signatories
 
to the regional plan originally will now lend it their colla
boration but reluctantly. Only firm administration at the
 
ministerial level will facilitate the adoption of the guidelines

of the agreement for the Center to achieve its functional poten
tial as an instrument for regional agricultural development.
 

2. Technical Organization
 

The technical decisions are of more importance to agricul
tural development within the region than the administrative. The
 
first of these will spell out the working relationship between
 
the central stations and the regional. Theoretically, the latter
 
should concentrate on adaptive research on products and projects
 
of national scope, in which the fundamental guidelines have been
 
determined and agreed upon, while it reserves basic research to
 
commodities and problems that are peculiar to the region. In
 
practice, the division of labor will vary, but so far, the funda
mental decisions to determine priorities in projects and their
 
necessary budgetary and personnel needs have not been made.
 

1/ Annual Report University of Kentucky Team, Northeast
 
Agricultural Center, Tha Phra, June 30, 1970, p.4.
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On an operational level, scientific investigation in the
 
regional and changwad verification stations should proceed along
 
two principal lines. One will be applied research and the other,
 
protective. The nature of the Third Plan, with its emphasis on
 
diversification, will require this twofold program. None of the
 
recom:ended crops are new ones to the region, but their planting
 
is being recommended on an expanded scale, and in some cases,
 
new environmental conditions. Some will be planted for the first
 
time in many soil areas during the dry season in irrigation sys
tems, others will be given heavier applications of fertilizer,
 
and in some cases, improved seed varieties will be proposed.
 

Any one, or any combination, of the three changed practices
 
will require adaptive trials to find the right mix of factors to
 
produce maximum yields and to give the plants the necessary pro
tection against their propensity to pathological development.
 
Research will have to be tailored to specific problems in speci
fic localities: "When and how to irrigate, when to plant, the
 
optimum plant population, when and how to fertilize, and which
 
pest-control practices will not adversely affect the forms of
 
life, upsetting the ecological balance."l/
 

The meaning of this should be clear. Annual research pro
grams will have to cease being the theoretic creations of the
 
scientist, closeted in his laboratory, as has been the case.
 
Rather, through integration of extension and research, the agri
cultural agent will act as both the harbinger of the new tech
nology to the farm and the carrier of the farmer's problems
 
back for study by the research scientist.2/
 

For the first time in their lives, farmers in the Northeast
 
will try year-round working of their lands as they become invol
ved in double cropping programs under irrigation. Other than
 
the few hundred rai that are part of the irrigation demonstration
 
farm at Huey Sithon, in which a handful of agronomists are now
 
getting their first introductory training in irrigated agricul
ture, there is no body of knowledge of double cropping in all
 

1/ Lester R. Brown, Seeds of Change, Overseas Development
 
7ouncil, Washington, D.C., 1970, p. 53.
 

2/ This dual role of the change agent will come when an inte
gration of extension and research takes place, and for that to happen
 
will require a violent wrench with tradition because the agent
 
of one branch of the Ministry has not been accustomed to speaking
 
with his counterpart in other branches. See Institutionalization
 
of Agricultural Development, op. cit., for discussion of the
 
pro blem.
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the Northeast. Here they 
are making the first attempt to experiment with the methods and techniques of double cropping, crop
rotation, restructuring of soils through green fertilization and
composts, and techniques to overcome the 
"ecological imbalance
which their innovations have introduced." i/
 

What will be learned in the Ubon sandy soils series at
Huey Sithon cannot be automatically transferred to any other
neighboring province; adaptive facilities will have to be on
hand to lead in the trials.
 

Every additional rai of land that will be made available
through irrigation will increase the hazards of arousing hitherto
unknown indigenous pests and stimulating diseases. 
 In the mere
fact of making green crops grow in concentrated plots surrounded
by relatively unlimited expanses of dormant lands, the insects
that would normally lie dormant in all tnese 
lands will flock
to the irrigated plots. 
 Thus, there will be ushered in what
are known as the 
"biological dynamics of crop disease-host plant
relationships." 2/
 

The protective research facilities of the plant pathologist
and entemologist will have to be multiplied manifold 
as irrigation spreads in order that serious endemic losses will be fore
stalled.
 

When disease will strike and where, cannot be foretold.
But that it will strike and strike suddenly and forcibly, is
a certainty. 
 This has been the experience with every new crop
and every new technology all over 
the world because such innovations disturb ecological balances. 
 Thailand will not be any
exception to the rule.
 

It has been aptly said that "While man breeds new wheats
(or rice, kenaf or maize),nature breeds new rusts, and occasionally she spawns virulent ones that 
can attack varieties that had
been resistant to those previously prevalent." 3/
 
Thus far, there has been no discussion of plant hazardsin the
publicity given diversification, double cropping and irrigation.
 

1/ Taken from Albert H. Moseman, Building Agricultural Research
Systems in the DevelopingNations, Agricultural Development
Council, New York, 1970, p. 97.
 

2/ Ibid., p. 97
 

3/ E. G. Stackman, et. al., Campaigns Against Hunger, Cambridge

Belknap Press, 1967, p. 76, 
quoted in Brown, op. cit., 
p. 54.
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seems to have been assumed that increasing productivity
It 
Protection has been overlooked, and
is the only problem. 


it must not be or severe problems will occur.
 

Traditional agriculture hasn't required modern research
 

facilities to maintain desired levels of productivity. 
The
 

Thai peasant has the ability to allocate his limited 
resources
 

Modern agriculture,
efficiently to help nature meet his needs. 


on the other hand, has achieved its high productive 
capacities
 

a campaign against nature, by manipulation of the 
bio

by 

chemical composition and processes in the plant's germ 

plasm.
 

Artificial behavior has been introduced, tc bring 
about high
 

productivity levels, but these will not be maintained 
without
 

continuous research to guard against the occurrence 
of unpre

dictable events in the newly-created environmental-genetic
 

sequences.
 

Plant breeding and plant protection have no end points
 

if modern agriculture is to continue.
 

3. Research and Development
 

The recommendation that there be created an integrated,
 
so that


unified agricultural research administration was made 


the ministerial research scientists can throw their 
full weight
 

The

into the development programs that are now being planned. 


constraints of the present compartmentalized system 
do not
 

team workers in the
allow their effective participation as 


The day of the separate crop approach has to give
programs. 

While there will conway to a multi-disciplinary approach. 


tinue to be specialized farms devoted exclusively to 
rice,
 

rubber, casava, sugar cane, maize and other major crops--even
 

on a larger scale than now--the emphasis in future agricultural
 
on transforming the monocultural
development will primarily be 


system that is now so dominant. Three research ingredients,
 

now largely missing or misdirected in their implementation,
 

will be required in the process. These are:
 

a. Multidisciplinary Research.
 

Mellor stated the need for interdisciplinary research by
 

recalling, "To attain that delicate adjustment between 
plant
 

and environment which will insure maximum productiveness, 
in

creased collaboration and cooperation must be affected between
 
For, although the research
the various agricultural units. 


scientists must specialize, agriculture,itself, is not specia

lized and (scientists) must all join forces for successful
 

V-130
 



solution of this fundamental problem of adoptation of plants
 
to environment." l/
 

When the assertion is made that isolated research pro

jects that are designed to probe into the interaction of the
 
Mendelian gane complex, or that are concerned with insect and
 
disease control, or with agricultural chemistry, have contri
buted but marginally to agricultural progress, this is not a
 
criticism of the scientists in the Ministry of Agriculture.
 
The potentials of their contribution have been held back by
 
administrators whose professional training has prepared them
 
to act only in the narrow crop approach to development; they
 
are not trained to administer integrated research programs.
 

It has been amply demonstrated that a combination of
 
environmental factors are responsible for the response to
 
efforts at increasing crop yields. No one factor can be con
sidered in isolation; rather, a combination of factors must
 
be considered which calls for a team approach when projects
 
are designed.
 

To decentralize research effort and to bring the branch
 
stations into productive union with the reg:_onal center, the
 
more than one hundred single-purpose rice s-ations, upland
 
crop stations, forage crop centers, livestoc.k proving grounds
 
and similar fragmented programs have to give way to multiple
 
purpose, regionally adaptive interdisciplinary programs.
 

This includes research and demonstration in the techniques
 
of irrigation, because the majority of the farms will continue
 
to be heavily concerned with non-irrigated agriculture while
 
only a minor portion of their areas will fall into the new
 
irrigation systems now being developed. For farmers to be
 
able to apply the proper principles of resource allocation if
 
one system is to economically supplement the other, such prin
ciples will have to be developed at experiment stations that
 
are designed for the purpose. While these principles are fully
 
researchable, the fact is that the necessary stations are not
 
yet in existence.
 

i/ John W. Mellor, Economics of Agricultural Development, 
Corxiel University Press, Ithaca, N. Y., 1966, p. 270, Quoting 
L~L' eI:inent research agricultural scientist of the Onterio 
(;2(Arch Foundation, Dr. Tennyson B. Jarvis. 
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b. The farm unit as the objective.
 

After all has been said concerning agricultural develop
ment, there is a tendency to forget that any development that
 
may take place, will do so on specific pieces of land, called
 
farms, each one being the property of a particular farmer and
 
operated by him and his family. 

Agricultural development will mean change, perhaps in
 
the size of the farm, most certainly in its organization. It
 
is hard to visualize the introduction of double cropping with
out, in one way or other, affecting the farm. Shifting culti
vation and undue scattering of fields are both practices that
 
most certainly will have to be modified because the added load
 
of work that intensive labor practices will require will be
 
taken from that formerly expanded in spreading the labor force
 
to cover all areas. Participation in irrigation associations
 
will call for more 
careful farm cadastrals and measurement.
 
land consolidation, and perhaps land redistribution and exchange
 
new farm-to-market roads and many other organizational changes.
 

Every innovation that will be introduced into the system

will alter that system to some extent. Land that would other
wise not be used at all or that will require a substitute use
 
and/or allocation of labor, will be involved in the introduc
tion of every new factor, in every new practice. The farm, as
 
a unit, will determine whether the recommended innovations can
 
be easily attempted or whether major restructuring of the
 
enterprise will be required. The answer to this question will
 
heavaiy influence the decision to adopt or refuse to adopt sugges
ted innovations. The fertilizers, insecticides, seeds and tools
 
will have to be both available precisely when needed, and priced
 
so that their adoption will be profitable. All of these con
siderations require that the planning of change will have 
to be 
done within the framework of the farm unit. 

c. Economic Analysis
 

When national targets are determined according to the poten
tial exportability or local demand of particular crops, two
 
considerations are fundamental: their technical feasibility and
 
economic profitability. Restructuring of scientific research
 
administration and implementation has been outlined to meet the
 
first of the conditions. More, however, than technical feasi
bility is required: "the sound course is always to try to
 
expand whatever agricultural commodities farmers can produce
 
most profitably." 1/ Economic analysis is the third ingredient
 
for productive multidisciplinary research.
 

1/ A.T. Mosher, Creating a Progressive Rural Structure, Agri
cultural Development Council, New York, 1969, p. Italics
5 6
 .
 
in original.
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The farm unit approach to development is where the economist
is needed and in 
a region where the emphasis is upon greater productivity of the land and more efficient allocation of the family
labor force, the branch of economics known as 
farm management, is
expecially important. While increasing use of economic analysis
is being made in development programs, its purpose and usefulness
have not been discovered by agricultural scientists in the design
of their research projects.
 

While 
some obvious cost factors have been incorporated in
recent demonstration trials in rice and have been gathered in
statistical surveys in some 
other crops, input studies are still
lacking. 
Likewise, studies of opportunity costs of land, labor,
fertilizer, and irrigation water, the principal inputs in modernized agriculture, have not yet appeared.
 

Agriculture is not 
a static industry. The very process of
converting a monocultural subsistence economy to 
a commerciallyoriented one will 
cause the relative economic advantage of new
commodity to change from year to year as 
farm technology makes
its impact. 
 Haphazard innovation is not the procedure. 
 The
introduction of watermelons, for example, into the Northeast
brought handsome rewards to the first innovators, but the 
extremely limited local markets were 
soon over-supplied. Broiler
production was an outstanding economic success in the first two
years of its introduction in the Saraphi Community Development
project, but increased competition from larger specialized
operators made small farm broiler production uneconomic.
 
A commodity high on 
the priority list because of 
current
export demand--maize, for example- can quickly alter its relative
position, as 
every country dependent on cereal exports for its
foreign exchange earnings has experienced. 
 Barring governmental
subsidy, no commodity can be assured a continuing favorable mar-.
ket, but with farm management research on input costs per unit of
production proceeding cheek by jowl with agro-biological production programs, adjustments could more 
quickly be made in the commodity concerned than is 
now the case. l/
 
In his argument for a progressive rural structure, Mosher
states that 
no element is more 
important for its attainment
than rural roads;2/ as productivity rises, roads increase in
importance. Nowhere is this 
more true than in the Northeast,
 

l/ A case could be made in the present dilemma concerning rice.
Efad farm management analysis been proceeding in the cereal in
proportion to the expenditure for research in its production by
the Rice Department, some 
factual data could supplant the emotional
arguments that are now so dominant. 
On these data,appropriate
economies of production costs could have been realized.
 

2/ A.T. Mosher, Creating a Progressive Rural Structure, op. cit.,
 
p. 115.
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an area given over almost wholly to extensive rice culture.
 

In the traditional system, when rice is the only crop, its
 
If the ox cart cannot make more
marketing is not urgent. 


than one trip to market from dawn to dark, with its few bags
 

of paddy, that is of no importance. On the other hand, when
 

double cropping and intensive farming take up the slack of
 

under-employment and when harvests of perishable commodities
 

have to be made in the midst of monsoon seasons, time is of
 

the essence. Trips to town become more frequent and have to
 

be made in a hurry. Farm modernization, therefore, requires
 

planning of more and better all-weather roads, and transporta

tion costs will continue to be of vital importance in the
 

final farmer profit equation.
 

Modern agriculture is a dynamic enterprise and it needs
 

to be planned for when 	its early targets are established.
 
will not overcome stagnancy of mono-
Diversification per se 


culture if its implementors are not continuously alerted to
 

the changing demands of technology, prices and markets.
 

The nature of the economic research assignment contains
 

the essentials for its organization. Some of the issues or
 

problems go far beyond the line fences of individual farms;
 
As such, the concepthey are macro-economic in character. 


tualization and design of their research study is the respon

sibilitv of the central staff in responsible agencies. How

is hard to imagine any problem whose reverberations
ever, it 

do not have local overtones, so that somewhere in the process,
 

the farm unit will be involved.
 

Accepting the proposition that economic analysis is in

corporated into the integrated administration of multidis

ciplinary research at the ministerial level!/, its functioning
 

at the regional and sub-station levels will be micro-economic
 

in essence.2/ Also, in an economy that is subsistence in
 

1/ Mindful of the need for local staff to be brought into the
 

implementation of macro models to give them the necessary
 
substance.
 

2/ The Five-Year Plan of the Northeast Aaricultural Center containE
 

a working proposal of research in production (costs and returns of
 

cultural practices in the major crops, cost analysis of irrigated
 

agriculture and of the peasant enterprise, etc.) and in marketing.
 

Concerning project selection, it says, "The economic analysis of a
 

specific "improved practice" should be initiated at the request of
 

primary researchers after it has been found technically feasible.
 
At some level of coordination with the original researcher, the
 

, onomics staff will either advise, direct or conduct the pertinent
 

analysis." Tha Phra, n.d. However, it should be understood that
 

each discipline will have the privilege of initiating projects for
 

multidisciplinary research to be fully functional.
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character, where the majority of the family labor force are
 
females, and in which tradition is to important, all senior
 
staff should have strong minors in rural sociology. Even more
 
specialization will be advisable if basic research and follow
up pilot projects are undertaken in cooperatives, farmer move
ments, extension methods and home management.
 

4. 	Summary
 

Three basic recommendations are made in agricultural re
search and experimentation.
 

1. 	The existing facility for research and training in the
 
principles and cultural practices of irrigated agri
culture in the joint FAO-MOA station that is located
 
at Huey Sithon needs two-fold expansion: in staff and
 
in demonstration area. Sufficient elementary tests
 
have been performed at the experimental farm and started
 
in the 300 hectare demonstration area to warrant expan
sion. 1/ The station is ideally located to expand
 
adaptive trials to other parts of Kalasin Province, in
cluding the Lam Pao irrigation area, and to Mahasarakham
 
where its soils are similar to those of Kalasin and to
 
Roi-et. Varying ecological conditions warrant the re
commended expansion and the needed staff additions are
 
envisaged in the project's report on diversification.2/
 
The present recommendation differs from the existing
 
program and projected future work with its emphasis
 
on increased areas of activity. Since this Kalasin
 
station is the main effort at irrigation demonstration
 
in the region, its scope should be expanded to embrace
 
other areas and soil series.
 

2. 	The Northeast Agricultural Center at Tha Phra should be
 
given a much greater scope of activity to allow it to
 
function effectively as the mainiegional research and
 
experimental center for the Northeast. Its expansion
 
into more effective irrigation enterprises is critical
 
because this is the only station in the vast region that
 
is consecrated to reserach and experimentation in the
 
combined enterprises of dry land and irrigated farming.
 
The natural area of expansion into irrigation should be
 
the Nong Wai irrigation system. The station's existing
 

1/ 	See Progress Report, UNDP/SF Project 546, 28 February, 1971.
 

2/ 	NEED/PAG Memorandum, 20 March, 1971.
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facilities will permit it to only carry on limited
 
experiments and for these to be demonstrated and
 
adapted, much more ample irrigation facilities will
 
be required. The existing staff was recruited for
 
general farming and livestock experimentation; the
 
rate at which other specialists can be added will be
 
determined by the rate at which the present plan of
 
work can be altered to expand activities in irrigated
 
agriculture.
 

The irrigation required to take advantage of high-yielding
 
varieties of seed, the amount of water needed and time of
 
its application to maximize fertilizer inputs, have been
 
assumed to be -hat which the farmer has been using under
 
his rain-fed system. This assumption is totally erron
eous. "The type of irrigation which is required .....
 
should be higher in technical quality than that which
 
is necessary when irrigation is carried on simply for
 
protecting against drought in the wet season," and
 
"water management based on the traditional gravity method
 
does not permit the realization of the yield-increasing
 
potential of the new varieties." l/
 

The author of the foregoing commentary has long observed
 
irrigation of the two types herein described in his own
 
country--Japan--and since that country's phenomenal pro
gress in agriculture is universally acclaimed, it is
 
interesting to note his comment on the "before" and
 
"after" systems. The first was in the early Meiji era
 
when the irrigation ratio was already as high as at
 
present, but defining "irrigation" in the more primi
tive gravity connotation. Notwithstanding vigorous
 
efforts to modernize the systems with heavily financed
 
governmental programs, starting in the 1920's, "modern
 
irrigation projects have emerged largely after the
 
Second World War." 2/
 

Thailand will go through the same steps and whether it
 
will make the transition from gravity operated systems
 
to modern irrigation in the three or four decades which
 
Japan required, will depend on many factors. Not the
 
least of these is that which the consultant has empha
sized: a recognition and correct understanding of the
 

1/ S. Ishikava, Direction of Technological Change in Agricultural
 
Production in the ECAFE Region during the 1970's., U.N., Depart
ment of Economic and Social Affairs, Bangkok, September, 1969,
 
p. 15.
 

2/ Ibid., p. 16.
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problem. 
For these reasons, high priority should be
given in planning for the development of agriculture
in the Northeast to the research proposals in controlled

irrigation at Tha Prah and Huey Sithon.
 

3. 
Three stations, each now understaffed and budgetarily
limited, are 
in the Borabu vicinity. The Ministry of
National Development has 
a forage crop experiment near
Borabu that has carried on limited trials in the growing of certain grasses and legumes for pasture and
ensilage uses, but 
now needs animals to carry on feeding
trials. The 
Livestock Department of the Ministry of
Agriculture has 
some of the needed cattle, but is primarily concerned with upgrading native cattle through
cross breeding. 
 It buys much of its feed because it
has given little attention to its production, and
nothing whatsoever is being done in the 
study of the
relationship between feeding and breeding, which could
be remedied if it joined hands with the station of
the other Ministry. 
 There is also a station under the
Department of Agriculture (a dependency of the Ministry
of Agriculture) that is 
trying to improve the dryland
enterprise system, but not with the collaboration of

the 
two other stations.
 

If these three stations should be 
coordinated or
combined, they could aid in the development of major portions
of Southern Mahasarakham, Southern Khon Kaen, Buriram, Srisaket
 
and Roi-et.
 

E. FARMERS ORGANIZATION
 

Various kinds of farmers' organizations exist in Thailand.
Included in these are 
farmers' associations, amphur farmers'
groups, irrigation associations 
 and cooperative societies.
Functional duplication does exist as 
well as various levels
of efficiency. 
 The different farmer organizations are often
formed by different government agencies.
 

Farmer groups and associations created by agencies of the
government are often more responsive to the government agencies
than to the farmers needs. 
 This often results in lack of farmer
interest in the organization.
 

Farmers are easily brought together for group action because 
their basic social institution, the family, is also their
greatest occupational resource and they have long known that
its effective group functioning makes their farm unit an economically viable enterprise. 
Therefore, farmers' associations can
be easily organized if they exhibit two fundamental, necessary
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characteristics: that they are grass-roots organizations and
 
that they are farming locality oriented. The first requisite
 
will give farmers a voice in their organization and adminis
tration, and the second will assure that it serves an area with
 
which the farmer feels himself identified because it is a
 
"community" within which he can both market his produce and buy
 
the off-farm facilitites he needs for his enterprise.
 

The following are the principal farmers' organizations
 
that were reported operative in the Northeast region during
 
1970.
 

Land Improvement Cooperatives: This is one among many
 
specialized programs of credit administered through the Ministry
 
of National Development. It emphasizes irrigation, fertilizer
 
and soil improvement programs.
 

As of 1968, there were reported 73 active cooperatives in
 
the 15 changwads, having 8909 member farmers, each operating a
 
unit of 24 rai.
 

Irrigation Associations: These are organized to help far
mers utilize water from recently constructed dams and tanks.
 
With financial assistance from USOM, Water Users' Groups or
 
Irrigation Associations were started in the Northeast in 1963,
 
and expanded to other regions in 1968. As of June 30, 1970,
 
"In the Northeast Region there are 64 Irrigation Associations
 
with 19,462 family memberships, over an area of 831,643 rai."l/
 
RID has supervision of the associations. Other similar groups
 
had already been organized by another department in the same
 
ministry (Land Cooperatives), by the Department of Local Admin
istration, and by the Rice Department of the Ministry of
 
Agriculture. Notwithstanding the proposal to "give instruction
 
and training and demonstration programs to the water users who
 
are lacking technical know-how"2/, the project planned has not
 
materialized.
 

Peoples' Irrigation Associations: These are organized by
 
the Department of Local Administration within the Ministry of
 
Interior. They were started in 1965. The objectives of the
 
Peoples' Associations are a repetition of those found in the
 
other organizations: get water from presently unused dame, weirs
 

1/ Irrigation Association, Mimeo, 19 p.4 . Another report by
 
NEDB gives 74 associations operative in the same year, having
 
22,071 member families and covering 904,795 rai.
 

2/ Ibid., p. 3.
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and canals to the farmers' fields, improve land use, introduce
improved seed varieties, promote crop rotation and diversification, help in the securing of farm credit, raise farm levels
of living, etc. 
 As of 1970, 18 associations were reported in
the Northeast in ten of its changwads. 
 The report indicates
77,973 "members" or population; (converted to mean families,
their number would be 
12,000) who operated 33.6 rai of land
 per family.
 

Amphur Farmers' Groups were a creation of the Accelerated
Rural Development Office, with help from USOM, started operations
in 1966. The proposal was 
to bring farmers' organizations from
outlying villages into a district (amphur) centered association
with the amphurs being allocated 0150,000 for the first year's
operations and 0100,000 for the second, AFGS have had a considerable 
 advantage over all other rural organizations that have
had to depend upon voluntary leadership for administration and
assessment and collection of individual due for their financial
support. 
 The proposal envisaged the construction of an organizational headquarters and general commodity warehouses, but
most of the groups failed in the latter respect, other than providing temporary fertilizer and rice storage facilities.l/
of 1970, 25 AFG's were As
organized in nine Northeastern changwads
with a reported total membership of 43,360 farm families.
 
Farmers' Associations: 
 Two special interest groups also
operate in the region; they were originally organized by the
Ministrv of Agriculture; 
one 
was exclusively an organization
of rice growers while the other was
cluding rice as well. 

for other crops, but in-
With the creation of the Agricultural
Extension Department in October, 1968, the separate groups have
become the responsibility of this department and have taken
the name 
of Farmers' Associations. In general, amphur agricultural officers are responsible for the ground work which
stimulates and initiates the creation of the groups and the
changwad superiors are responsible for final accrediting and
functioning of the groups.
 

Having previously evaluated the associations in a working
paper presented 10 February, 1970, there is
that evaluation here.2/ no need to repeat
There are, however, supporting data in
another evaluation made of the associations by staff of the
Extension Department itself. 
 The report recognizes the responsibility of the Extension Department in the creation of the
 

I/ DTEC, Mimeo, n.d.
 

2/ ThieAgricultural Extension Service as 
an Adult Educational
]inst tution, NEED/PAG Working Paper No. 30.
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groups and technical guidance which it is supposed to provide,
 
and finds the latter woefully lacking because of the lack of
 
training on the part of extension agents in group organization,
 
group functioning and the general principals of voluntary
 
leadership.
 

As a rule, amphur agricultural officers have had no training
 
in the social sciences, in the elements of public administration
 
or in the problems of marketing, transportation or even in the
 
fundamentals of crop rotation, agricultural economics or farm
 
management. Their professional preparation, if any, is limited to
 
the traditional production of rice growing, which is a much as the
 
farmer himself has so the agent is not capable of leading the
 
way in the organization or functioning of group activities.
 
Where a successful association was found in the evaluative
 
study, the key to the group's success lay in the influence of
 
a school teacher, a farmer or merchant who had seen and heard
 
about associations elsewhere and had given his time and money
 
to the creation of a group in his community. In concluding
 
its analysis, the report said, "It can be said that most of
 
the amphur government officials fail to lead the group effec
tively despite the fact that some of these officials are leaders
 
of high calibre ..... Past experience indicates that not all
 
changwad officers likewise are capable of effectively advising
 
these groups due to lack of understanding as to what the ideal
 
group should be."i/
 

The combined efforts of the amphur and changwad officers
 
were unable to stimulate enough interest among farmers in the
 
need for group organizations so that, as a rule, three or more
 
mubans had to be canvassed to find 20 or 25 members to form an
 
association, notwithstanding that each muban has an average of
 
100 farm families. This has made for small, weak associations,
 
representing no more than nine percent of the farmers in the
 
village. Consequently, the groups have no bargaining power
 
with buyers of rice nor in representing members in the purchase
 
of inputs. As of 1970, public statistics show 2983 farmers'
 
associations in the 15 changwads, with a combined membership
 
of 113,910 which would allow 38 members per organization.
 

The total number of farmer organizations (of all kinds)
 
in the Northeast in 1970 was roughly 7000 with a total member
ship of 325,000. The quality and effectiveness of these organi
zations varies considerably, thus prohibiting any generalizations.
 

I/ Thanya Viengklang, The Preliminary Survey for the Study of
 
Farmer-Groups in the Northeast, Mimeo 16, February, 1970, p. 23.
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It is true, however, that many exist only on paper and are
 
not functional.
 

Because of the organizational overlap, it is recommended
 
here that all "education, training and advisory work" with

farmers should be made the sole responsibility of the Agricul
tural Extension Department, Ministry of Agriculture. The
 
transferral of such functions to Extension should be 
on a

schedule that will be consonant with that agency's ability

(quantity and quality-wise) to absorb such functions.
 

Having an eventual goal, the grouping of federated as
sociations on the amphur and changwad level, the Third Plan

period should aim at no more 
than federation at the tambol

level. The average tambol is a collection of 10 mubans, each
 
with 100 farm families. 
1/ This is a base large enough to

allow viable tambol organizations to be formed with existing

muban assocations becoming sub-units of the tambol. 
Until
 
the associations have become successfully functional, their
 
activities should be 
limited to being strictly extension
type associations, acting as vehicles through which training

and advice is channeled by the amphur officer. 
 Once this
 
point has been perfected and association officers have been

trained, the associations can branch out to 
serve as the

marketing organization for farm products and for purchasing

and distributing farm supplies and consumption goods to

members. 
 The final role they might adopt is to function as

credit organizations for receiving deposits of savings and
 
making loans to members. 
 In other words, they will eventually

be multi-purpose groups, but acting as 
such only after they

have proven experience.
 

Other services essential to agricultural development,

such as 
those performed by the Royal Irrigation Department,

Land Development Department and Bank for Agriculture and
 
Agricultural Cooperatives, should be administered by these
 
same agencies but, at the 
same time, restricted to functions
 
which they perform. The broad assumption on which most of

their specialized associations were originally brought into

being--"to raise farmers' levels of living by teaching them
 
new agricultural techniques"--should be disavowed and 
to the
 
extent they are needed to administer and regulate the agencies'

programs, their group functioning structured accordingly.
 

1/ There are approximately 1300 tambols in the region.
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Once these policies have been adopted and put into practice,
 

many of the surplus useless groups and organizations will have
 

been eliminated. For the Agricultural Extension Department to
 

assume the full responsibility of the creation and administra

tion of Farmers' Associations, so that they will function as
 

the vehicles of change, the existing staff of the agency will
 

need to be both upgraded in training and increased in numbers.
 
spelled out in detail in a previous paper,
Two 	proposals were 


so they will need only to be mentioned again. I/
 

1. Post Graduate Training for Agricultural Agents. It
 
was recommended the combined facilities of the North
east Research Center and the Northeast Extension
 
Training Center, both at Tha Phracan be utilized for
 
a one-year course for 50 amphur agricultural officers,
 
in which modern techniques of agricultural production
 
will be emphasized, including farm management, farmer
 
organizations, marketing problems and extension methods.
 
To amplify existing facilities, to buy needed machinery
 
and equipment, and to provide needed staff, a five
year budget of 04,965,000 of local funds was suggested
 
and a sum of U.S. $638,000 foreign exchange for needed
 
purchases. The training center would be administered
 
by the Agricultural Extension Department, Ministry of
 
Agriculture, with assistance and participation of
 
the Research and Experiment Station Department of the
 
same ministry.
 

2. 	Bearing in mind that the Agricultural Vocational
 
Schools of the kingdom will concentrate on the train
ing and education of field level personnel to serve as
 
amphur agricultural officers, supervised credit agents,
 
irrigation program specialists and the many other re
lated agricultural services and that the Universities
 
ana Agricultural Colleges will prepare senior level
 
person-el for employment in Bangkok and the changwad
 
offices, a program for practical assistant agents
 
was recoa,ended. This would recruit farm youth having
 
a basic primary education and in a non-structured
 
training course of one year's duration, who would be
 
taught the basic elements of improved agricultural
 
operations. It was suggested that such a school
 
might utilize the facilities of an existing experiment
 

1/ NEED/PAG Progress Report, Paper No. 2, Institutionalization
 
of Agricultural Development, 4 December, 1970.
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station in the region, or it might be worked in conjunction with the FAO-Ministry of Agriculture demonstration farm at Huey Sithon, Kalasin Province.
budget of $10,639,000 of local money and U.S. 
A
 

$1,364,000 foreign exchange for the five-year period
was suggested. 
 It was visualized that three or four
animateurs could be trained for each amphur of the
region in the five-year period.
 
Eventually, these assistant agents would become employees
of the tambol Farmers' Associations. 
 It will be through them
that amphur agricultural officers will promote their annual
educational 
programs with one notable change from current
practices. 
 Since the muban units will elect their officers
who, in turn, will 
serve on the tambol boards, each "association will make up its 
own program"--a 
program that will be
in line with the 	national production policies by crops 
as it
will be formulated and announced by the government.
 

F. SOILS AND LAND USE
 

1. Soils
 

Any 	statement on 
soil resources and land capability of the
Northeast has to start with Pendleton's reconnaissance 
survey

which, in many respects, is the most informative study yet made

of either the land base or
called the region.l/ 

soils in the Korat Plateau, as he
His report clearly defined the natural
constraints of the Northeast region.
 
Comparing his observations with those he made in other
regions, Pendleton concluded that the Korat Plateau was
most infertile in the kingdom. 
The major portion of the 

the
 
Northeast falls within three broad soil groups. 
 These are:
 a. 
Korat sandy loan series, "one of the most extensive 
....
most infertile soil groups in the kingdom."
soil group is 	 While this
not confined 
 to the Northeast, that is
where it is found most abundantly. 
 The soil has weathered
from sandstone and the natural vegetation is
savanna-like forest, much of which is left standing in
the paddies for its annual contribution to the organic

an open,
 

ally deficient sand loan.
 

1/ R. L. Pendleton, Thailand, Aspects
of Landscape and Life
Anerica Geographical Society, New York, 1962, p. 71 ff.
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b. It combines with Korat at 
lower levels of depression
where the plant nutrients that have been washed down
from the higher slopes can accumulate. As a consequence, they make the most productive paddy sites
within the 
two series. In general, both Korat and
Roi-et types are extremely infertile and lack plant
nutrients because of their origin which is from the
 
silica sands.
 

c. 
Kula Ronghai silt loams which are prevalent in central
Korat and north of the Mun River. They are flat, treeless,swampy plains or 
savannas (called thung in the

reg4 .).
 

Editing and publishing Pendleton's studies in 1964, 
Sarat

Montrakun says:
 

"The soils are, as a whole, very poor, high in quartz
and silt, but contain little else....(they) contain
little unweathered minerals that could release plant

nutrient substances." 1/
 

The plateau is a saucer-like land formation that is tilted
toward the Southeast. It is bordered on the east and north by
the Mekhong River and the mountains of Laos; the Phetchabun
and Dong Phrayayen ranges separate it from the rest of the kingdom on 
the west, and the Sankamphaeng and Dong Rek scarps from
Cambodia. 
 In land 2 rea, it measures approximately 170,000
square kilometers,-
 and one 
of its chief determining factors
for agriculture is its generally low relief; this impedes the
speed with which heavy rain waters can run off and, thus, large
areas 
of the low-lands, with their accumulation of plant nutrients, become unsuitable for rice cultivation because of long
and periodic flooding.
 

1/ Agriculture and Soils of Thailand, Department of Rice,
Ministry of Agriculture, Bangkok, 1964, p. 94.
 

2/ The Changwat-Amphoe StatisticalDirectory, NSO, gives
the total for the 15 changwats as 170, 294.
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Following the classification system of Dudal and Moormann,

the "great soil groups" that are dominant in the Northeast Pla
teau are: the Low-Humic Gley soils and the Gray Podzolic soils,
with important areas of Alluvial and Red Yellow Podzolic 
soil~/

This is the major soil resource of the Southern and Central
 
parts of the region. While the same groups are also found in
the Northern part, the Red-Ye low Podzolic soils 
are the most

dominant. 
Moormann and Dual0 document how the amount and qual
ity of water, and the important physical and chemical soil
properties, such as 
their drainage and permeability, texture,

structure, fertility and susceptibility to salinity, all taken

together, determine the suitableness of paddy soils and their
 
varying yields.
 

It is an extremely complicated matter to determine the

correlation between soil conditions and soil yields when

both soil and water are so intimately interrelated.3/ It is
for these 
reasons that seasonal shortages or irregularities of
rainfall bring such variations in annual yields on the same

lands. 
 In periods of short rainfall, the yields will quickly

suffer on the light,textured soils, whereas they may turn out
 
satisfactorily on the clayey soils. 
 On the other hand, in excessively wet years, the poorer,light textured soils will produce more heavily than the better and richer bottomland, so

that the inherrent qualities of a soil will show varying capa
cities depending on the timing and amount of rainfall in its
 
area. It may, therefore, be no accident that the average,

small farmer has 
two or more plots of differing characteristics.
 
He knows he cannot influence or control the amount and timing

of the rains, but he can control his 
use of the water.
 

The mineralogical and chemical composition of a soil determines its inherent fertility, and whenever the fertility level

is being corrected with an 
application of chemical fertilizers,
 

1/ 
R. Dual and F. R. Moormann, "Major Soils of Southeist Asia"
 
The Journal of Tropical Geography, 18:54-80, University of
Malaysia, Kuala Lumpur, 1964, 
as quoted in Soil Survey Report

No. 48, Department of Land Development, Ministry of National
 
Development, Bangkok, Junc 1966.
 

2/ 
F. R. Moormann and R. Dudal, Characteristics of Soils on

Which Paddy is Grown in Relation to their Capability Classifica
tion. Soil Survey Report, No. 32, 
Department of Land Development,

M-nistry of flational Development, Bangkok, March 1965.
 

3/ Ibid., p. 1.
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"soils with low inherent fertility call for more care than
 
the onus having adequate reserves of plant nutrients".
 

Terracing, benching and surface drainage are irrigation
 
techniques that can be practiced by the individual-farmer,
 
provided he understands the appropriate management practices.
 
In any government or cooperative sponsored irrigation system,
 
the silt carrying function (a fertilizing additive in itself)
 
of irrigation water must be understood and managed because
 
yields even on similar soils may be a function of their dis
tance from the impounded water.
 

The oxygen generating process of even slow moving water
 
which is important to combat the accumulation of toxic sub
stances,as happens in stagnant water, is well known in rice
 
production. While some farmers have learned this through ex
perience, although they may not know the chemical change in
volved, most of them only think of the weed-repelling affect
 
of water innundation.
 

Present cultivation techniques result in poorly prepared
 
land which leads to weed growth and poor aeration that is so
 
vital to seed germination and plant growth. The structure of
 

the soil below the plow layer is important from the standpoint
 
of drainage and permeability, and a combination of improper
 
plowing and excess innundation will produce an unfavorable
 
tilth. The drainage problem needs to be investigated more
 
fully.
 

Soil and water, whether the source of the latter be through
 
controlled irrigation of impounded waters or rain-fed, when pro
perly combined and managed, will lead to profitable yields.
 
Proper soils management is essential and should be taught by
 
the extension service.
 

It is the force of folk knowledge--tradition--that has
 
brought the Thai farmer this far as a principle world rice
 
producer. The professional should now help him make the transi
tion into a new competitive era.
 

2. Land Use
 

Soil surveys and classifications become useful to the adminis
 

trator and planner when they can be used to preduct the suit
ability of any given land for agricultural use, and here the
 
concern is threefold: The suitability of the soils for rice
 

paddies, upland crops or pasture. The Land Development
 
Department is now doing land capability classifications, using
 
the inherent soil characteristics as the "building stones for
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this capability classification."il/ 
 Two classifications systems were set up, one for rice and another for upland crops.
The former is broken into five classes and the latter into
eight. 
 Each, in turn, is subdivided according to terrain,
susceptibility to flooding, moisture, drainage, etc.
 

Class UI soils possess the necessary characteristics to
make them well suited for upland crops. In general, they
are 
"deep, well drained, permeable and nearly level." 
2/
Class UII have slight hazards or limitations, but they are
amenable to good management and will yield profitably therefrom. 
Class UIII are more hazardous, while Class IV 
are
poorly suited for farming and offer only limited possibilities for a few crops. 
 Classes V and VI are unsuited for upland crop cultivation under presently known management

practices.
 

Paddy soils follow the 
same general classificatory system. The PI 
are excellent, having few limitations. PII have
only slight hazards for rice growing and are considered well
suited, and PIII 
are classified only "fair", while PIV and
PV are not suited for paddy farming.
 

Taking the first six changwad maps which the Land Development Department has prepared from information from the classificatory process, the aerial tabulations made from these maps
give useful information for agricultural planning in the respective changwats. 
Table F-i summarizes land classification in
each of six changwats. 
Of the six states, Nakornphamom, Roi-et
and Ubon have the highest percentages of their land areas
classified as 
being good for rice; the percentages being 9.9,
8.7 and 8.8, respectively. 
In the "fair" class, or PIII, the
resources 
are more uniform, ranging from 19.6 percent in Kalasin
to 34.5 percent in Mahasarakham. Considering all three classes,
none of the six provinces is fortunate enough to have at least
40 percent of its land classed as good or 
fair for rice growing
and, since the bulk of the farms are rice farms, this suggests
the handicaps under which they must operate.
 

1/ D. L. Gallup, Srilak Kashemsania and Avudh Pimpand,
Soil Survey Interpretation Handbook for Northeast Thailand,
Parts I and II, 
Nos. 59 and 60, Ministry of National Development, Bangkok, July 1967.
 

2/ Ibid., p. 4
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Tablt, F-I 

'oil Capability ClassLS, 6 Ghfngwats 
Northuast, Thailand 

SurvuyQd
 
ChaLngwat Cla5ifiud Pi PH1 FVI PIV PV 

PADDY LANDS 
Nakornphanom 1.146 - 113 322 181 530 

Purcc.nt Classifid 9.9 28.1 16.1 46.2 
Roi-Lt 
PcrcLnt Classifiicd 

7,202 105 
1.5 1 

533 
7.2 

2,196 
30.5 

2,313 
32.1 

2,066 
28.7 

Sakolnakorn 3,171 6 788 900 1,472 
PL:rc(:nt Classifitd 0.2 24.9 28.4 46.6 

Ubon 3,270 53 237 975 1,678 327 
Percent Classific.d 1.5 7.2 29.8 51.3 10.0 

Kalsin 7,651 137 1,496 179 5,431 
Pcrc(nt Classified 1.8 19.6 2.3 71.0 

Mahasarakham 5,761 273 1 98 666 2,786 
Percunt Classifid 

Totals 28,201 15 
1. 4.7
11,288 

34.5 
7,762 

11.6 
5,917 

48.5
12,612 

Pcrcnt Classifiud 0.6 4.6 28.0 21.3 45.5 
UPLAND CROP Cbi &,i, UI UII UIII UIV UV UVI 
Nakornphanom 1,146 32 452 352 58 252 
Purc-nt Classiflic.d I 2.8 39.5 30.8 5.1 22.0 

Roj-ut 7,196 76 3,620 2,644 793 40 23 
Purcu.nt Clzs3ifi:d 1.1 50.3 36.8 11.1 0.6 0.4 

zakolnakorn 3,171 - 1,194 602 24 952 399 
Pcrcent Classificd 37-7 19.0 M 30.1 12.6 

Ubon 
Ptrctnt Cla,351ifjd 

,098 18 
0.6 

731 
23.6 

1,980 
64.0 

56 
1.8 

273 
8.9 

40 
1.3 

Kalasin 7,651 1.8 5,772 308 85 994 
Purccnt Glassificd 0.2 75.4 4.0 1.1 13.0 

hahasarakham 5,71 63 3,770 1,077 8 765 
Purccnt Classiftd 1.1 65.4 19.2 0.1 13.3 

Totals 28,023 126 6,078 15,120 2,316 1,610 2,221 
Purcent Classifi(.;d . 0.5 22.1 55.0 E.4 5.9 .1 

* light diffurcricis in totls art causLd b som c!-Lko rik cont-.:in two or morm: 
cl;3ss. Th s(., how,.w.v.r, .:r . i iific: t in Lot.l ".rXL--. 
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There was great variation in the percentages of land area
classified totally unsuitable for rice or Class V. 
The percentage reached 71 in Kalasin; 
it was in the 40's in Nakornphanom,
Sakolnakorn and Mahasarakham, and got to a low of 28.7 percent

in Roi-et and 10.0 in Ubon.
 

Considering the six provinces as a group, only 5.2 
percent
of their classified area falls into Class iI 
or better, which
are the preferred soils, while another 28.0 percent falls into
UIII. 
 Because of this unfavorable balance, the Northeast is
a poor producer of rice when compared to other regions.
 

The upland crop area has 
a higher percentage of better
quality land. 
 Of the three changwads completely classified
(Roi-et, Kalasin and Mahasarakham), Roi-et has 
50.3 percent
of its land area classified in the UII class and 1.1 percent
in UI. In other words, 
over half its land is considered good
for upland crop cultivation. 
Neither Kalasin nor Mahasarakham
have 
more than traces in this favorable position. The former
has 75.4 percent in Class III, and the latter, 65.4 percent,
which is a "fair" category. The remainder is poor and useless

land for agriculture.
 

The other three provinces--Nakornphanom, Sakolnakorn and
Ubon--were quite similarly endowed with Class UII 
or Class UI,
having 42.3, 
37.7 and 24.2 percent, respectively, in these
classes. 
 The highest percentages of wasteland were 
found in
Sakolnakorn, Kalasin and Mahasarakham.
 

Because the criteria for classification are broader and
may be less intense than 
was required for paddy classification,
the results may be biased. However, a much higher portion of
land fell into Class UII 
or better (22.6 percent) than was
case 
for rice land. Further, if to the 
the
 

22.6 percent is added
that in Class UIII, 55.0 percent, this makes more than thr'eefourths of the land considered to be fair or better for upland 
cor
compared to only one-third for rice similarly classified.
These comparisons favor a strategy of more diversification
for the Northeast, as 
well as setting aside the unusually larie
portion classified unsuitable for recreational and forestry

industries.
 

When this land capability classifica-ion becomes available
for the changwads, the provincial planning agencies can 
then
utilize the information to combine land capability classification with actual land use and, thus, provide farm type maps
for their provinces. 
It may be that disproportionate numbners
of farmers will be found trying to cultivate the poorer paddy
and upland crops land, while the better classed lands are
still available. 
 It is not very probable that this will prove
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to be the case, but the true status will not be know until the
capability classification, which is a theoretic suggestion of

land use, is verified against its actual use.
 

3. Land Zoning
 

Finally, with the help of the foregoing classifications, it

will be possible to check the trend in land use as 
it was first

observed in the making of the Agricultural Census in 1963. At
 
that time, 24.8 percent of the 106.4 million rai in the Northeast Plateau, was classified as farmland, 39.9 percent as 
forest

and grazing land, while the balance remained unclassified. The

number of farms has continued to increase in the post-census

years at a rate estimated at approximately 1.5 percent com
pounded per year. 
 If this rate should continue unabated, the

Korat Plateau will have 1,396,000 farms in 1972, having in
creased from 1,221,000 in 1963, and projecting this trend

another five years, the region will then have 1,482,000 farms.
 
Assuming the same average size of unit as 
that which was ob
tained in 1963, 21.6 rai, 30,154,000 rai will be in farmland

in 1972, and 32,011,000 in 1976. 
 In other words, 28.3 percent

of the total land area will be in farms in 1972 and 30.1
 
in 1976, causing the forest lands to have diminished to 34.6
 
percent of the total in the latter year, whereas they accounted
 
for 39.9 percent in 1963.
 

While the above land expansion estimaZes are trend line pro
jections, they follow logically from the information that is

already at hand concerning land capability and the earlier reconaissance survey material gathered by Pendleton and his 
suc
cessors. 
The majority of the remaining forested and unclassi
fied lands lie along the eastern border with Laos which area is

extensively covered by the quartzitic and silicious sandstone
 
hills and in the western fringe that is dominated by the Phet
chabun Mountains and Dong Phrayayen. It is inconceivable that
 
other than in the limited valley floors can suitable farmlands

be found. so it should be clear that a land policy in the public

interest will try to curb this unlimited expansion which is
 
rapidly leading to the wanton destruction of the country's

diminishing forest reserve. 
 In other words, land zoning legis
lation is recommended to limit expansion. 
Unwise expansion

into lands that are becoming increasingly marginal for agricul
tural use, not only runs counter to the kingdom's efforts at
land conservation, but will lead to the establishment of
 
village settlements in isolated areas that will disproportion
ately increase social infrastructure overhead. 
A wise zoning

policy will restrict the development of these remaining un
settled areas to their only economic use: planned forestry

clitting and recreation.
 

Tnsofar as the preliminary tabulations of land capability

,_ire representative of the region as a whole, the data bear out

Lhe general statement that the Northeast Plateau is not a pro
ductive region for the growing of rice, while at the 
same time,
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giving support to the idea that its natural resources should

be employed to diversify production into other crops and the
development of pasture lands for livestock grazing. 
The 	recent soil analyses indicate that 37.7 million rais (35.5 percent) of the 106 million that were in farms when ennumerated
 
by the Agricultural Census of 1936, were made up of the poorest
of the great soil groups so poor they are not recommended for
cropping. This includes such series as Numpong, Phon Pi Sai,

Sakon, Tha Uthen and some of the Korat series.l/ Most of these
series have been temporarily cultivated under the swidden system (kaingin) and then abandoned, but many years are required

before forest regeneration can restore the original fertility
and structure of the soils 
so they submit to the force of 
ero
sion and do not even make forest lands.
 

G. 	LAND TENURE
 

Land Tenure refers to the legal or contractual and customary arrangement whereby farmers have rights to the occupancy and use of the lands which make up their farm enterprises.

The 	agricultural Census of 1963 reported 90.8 percent of the

1,221,000 farm holdings in the Northeast to be operated by
their owners. 
 In other words, there was no problem of landless
 
tenancy and absentee ownership.
 

However, the land tenure situation is complicated b", the
various kinds of land titles which exist. 
 The three classes
 
of land ownership are:
 

1. 	A full owner with title deed to his land is in the
 
highest category, chanod tidin is the Thai expres
sion. This corresponds to simple ownership.
 

2. 	A partial owner possessing on7.y preliminary title to
 
his land or right of occupancy and use that is issued
by the district officer. 
This is called an expolita
tion testimonial or sor khorl and nor sor 3. 
This
 
testimonial carries rights of permanent occupancy,

inheritability and transferability. But the latter

is encased in many cumberson restrictions and banks
 
are 	reluctant to accept such titles as 
collateral.
 

3. 	An occupancy right or reserve license,known as bai chong

or tra chong, issued by the district officer. This
carries no security of tenure, is valid for three years?
 

1/ Mini. ry of National Development, Thailand Development

Report, Vol. III, No. 2, March 1968.
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occupancy, although it can be extended. 
The English

expression would be "squatter" possessing public

approval for his occupancy.
 

Dr. Chaiyong Chuchart estimates that of the total land
 
under cultivation, 27 million acres, title deeds have been
 
issued to about six million acres, exploitation titles to

about 4.5 million acres and reserve licenses to about one
 
million acres. l/
 

To move up the tenancy ladder from a status of exploitation

testimonial to full ownership with title deed, the law requires

that the area under consideration must be cadastrally surveyed.

Thus far, cadastral surveys have been limited primarily to the

Central Region, and it is estimated that less than five percent

of the land has been surveyed.
 

That the Northeast may suffer from the lack of cadastral
 
surveys is borne out by data of the Manpower Utilization Sur
ve. 
 That study found 92.7 percent of the farmers in seven
 
villages full owners aid another 3.1 percent part owners
 
because part of their cultivated lands were rented from others.

However, when the families were questioned concerning their

land ownership title status, another story came out. 
 When
 
classified into the three groups of ownership mentioned earlier,

20.3 percent were holders of chanod tidin; 76.3 percent were
 
sor khor 1 and nor sor 3; 
3.3 percent of the 473 farmers were

bai chong or tra chong, as it is more commonly known in
 
Khon Kaen.
 

Lack of clear titles is generally the rule in new settle
ment areas, and the problem has been accentuated by the building

of dams, reservoirs, canals and highways which have caused the

affected families to move or to relocate their paddies; the
 
slowness of cadastral surveys,coupled with the disruptive effect
 
of public works, makes 
Ihe problem of land titles unusually

serious in the region. 
When land is required as collateral

for bank loans, only a small percentage of the region's far
mers can hope to obtain institutional credit; when in need,

the others have to 
aek loans from private money lenders and
 
pay higher interest rates, as a result.
 

By custom, size of holding and distribution of land has
 
come into tenurial discussions. These factors were reported

by the Agricultural Census of 1963, 
as is shown in Table G-1.
 

1/ Chaiyong Chuchart, "The Prospects of Land Reform in
 
Thailand," Economic Journal, II Year, Book I, January-April,

1969, Thammasart Economic Association, p. 142.
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TABLE G-1
 

Number and Area of Farm Holdings
 
Northeast Thailand
 

1963
 

Size in Rai Number of Holdings Percent Area in Rai Percent 

Under 6 180,622 14.9 529,334 2.0 

6 - 14.9 363,656 29.8 3,545,497 13.4 

15 - 29.9 380,339 31.2 7,928,246 29.9 

30 - 49.9 196,172 16.0 7,282,002 27.7 

50 and over 99,997 8.9 7,134,018 27.0 

TOTAL 1,220,786 100.0 26 419,099 100.0 

Source: Census of Agriculture, 1963, NSO, Bangkok, Table 1.
 

That 14.9 percent of the holdings are smaller than six rai
 
in size, and another 29.8 percent under fifteen rai, constitutes
 
a land problem that cannot be overlooked. This high percentage
 
of small farm holdings is a major factor contributing to the low
 
average per farm income in the Northeast.
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VI. LIVESTOCK DEVELOPMENT PROGRAM
 



FOREWARD
 

This paper represents the summation of the work done by Dr. Wilfredo
 

De Rafols during the period May - July 1971.
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VI. LIVESTOCK DEVELOPMENT PROGRAM
 

NORTHEAST THAILAND
 

Summary
 

The purpose of this report is to suggest a program for
improving and increasing the contribution that the cattle
sector in Northeast Thailand can make to the region's economy.
At the present time, cattle in the Northeast are below average
in size and yield small amounts of low quality meat. To examine
whether this situation can be ameliorated, NEED/PAG's agrobusiness
specialist made a three month investigation of the livestock
 
sector.
 

This analysis of livestock may be divided into six
 
basic elements:
 

1. Pasture Development
 
2. Cattle Breeding
 
3. Crop Development
 
4. Feed Lots
 
5. Slaughterhouse
 
6. Feed Mills
 

The above represent the key areas requiring capital
expenditures. 
 The result of such a cattle development program
should be a substantial increase in the quality and quantity
of meat from the Northeast. However, this cannot be achieved
without changes in existing practices or introduction of new
facilities and procedures which at a minimum will require 4-5
 years before results can be observed.
 

Pasture
 

Presently, cattle graze at random on land which is not
being used for crop production. 
This means that livestock feed

primarily on rice stubble.
 

A more efficient system for grazing would involve 'the
development of land strictly as pastures such as have been
demonstrated at Borabu or as part of a crop rotation/land

restoration program as proposed for Mancha Khiri.
 

It is estimated that it would cost 500 baht per rai
to develop pasture land and that 2.5 to 3.0 rai would be
required to support each head of cattle. 
A minimum of about
one year is required to convert existing land into pasture.
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Cattle Breeding
 

The second step in a cattle development program involves
 
a breeding program to improve the physical quality of livestock.
 
Imported bulls, artificial insemination, and cross breeding with
 
local stock are involved in this phase. The major goal of this
 
program would be to increase the average size of cattle from
 
350 kg to 400 - 420. Such a program would take about 3 years
 
and involve at least three imported bulls. It is assumed that
 
initially these bulls would be cross bred through artificial
 
insemination with local cattle, but after approximately three
 
years they could be cross-bred with the resultant improved
 
breed of local cattle.
 

Crop Development
 

To ensure that sufficient quantity of low cost feed would
 
be available, it is recommended that a maize and sorghum program
 
be developed adjacent to a feed lot operation. The development
 
cost for either crop would be about 1,200 baht per rai. To feed
 
a continuous feed lot operation of 2,000 head every five months
 
therefore would require 7,500 rai. The yield per rai is estimatE
 
to be 640 kg. which would result in a per kilo cost of 0.58 baht;
 
assuming two crops per year. Silage with a yield of 4.8 tons/rai
 
would result at 7 stang/kg.
 

This program could be developed in one or two seasons.
 

Feed Lots
 

The purpose of a feed lot operation is to effectively for(
 
feed cattle during a five month period in order to significantly
 
increase their weight and the quality of their meat. A 2,000
 
head feedlot appears to be the best size for an initial operatio:
 
in Northeast Thailand. The capital cost of a feed lot of this
 
size is estimated to be 2.7 million baht. Assuming 90 percent
 
utilization of capacity (1,800 head each five months) 4,380 head
 
of cattle per year could be channeled through a single feed lot.
 
The operating cost per head of such an operation is estimated to
 
be 1,074.40 baht.
 

Construction of a feed lot is estimated to take one year.
 
Therefore, the optimum timing for start of construction would
 
depend on the development of the pasture, and breeding and crop
 
development programs since feed lot operations from existing
 
types of local cattle would not be efficient. These programs
 
are assumed to take 3 years. Therefore, construction of a
 
feed lot could begin 2 years after the first phase of an
 
integrated cattle development program was implemented.
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Slaughterhouse
 

It is recommended that modern slaughterhouses be constructed

in the Northeast in order to reduce the transport costs involved
 
in hauling live cattle to Bangkok. Modern slaughterhouses also
 
have the advantage of lower cost of operations - assuming their
 
full capacity is utilized - and better utilization of by-products.
 

Slaughterhouses with capacity for 20,000 to 40,000 head
 
per year are deemed the smallest practical for the region. The
 
capital cost of a slaughterhouse for 40,000 head per year would
 
be 13 million baht and their operating cost per head is estimated
 
to be 150.9 baht. One year would be required for construction.
 
However, since the type of slaughterhouse envisioned has capacity

greater than that necessary to support the initial phases of a

cattle improvement program, the timing of its construction is
 
not critical.
 

Feed Mills
 

The final element of an integrated cattle development
 
program involves the construction of feed mills. These are
 
required to mix feed for the feed lot operations. Usually,
 
one feed mill is associated with three feed lot operations.

Therefore, a feed mill having minimum capacity of 24,000 tons
 
per year would handle 13,000 head in feed lot operations. The
 
cost of a feed mill of this size would be 9 million baht with
 
one year required for its construction.
 

Conclusion
 

Table I gives the cost and time phasing of the required

investments for an integrated livestock development program

involving the elements mentioned above. 
Based on these figures,

it appears that the rate of return for a cattle development
 
program would be around 19 percent.
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TABLE I
 

COSTS,TIE PHASING2 AND PROFITS IN A TEN YE;t PERIOD
 

0 1 2 3 1 5 Totals 

INVESTAENT: 
Pastures: 
CATTLE: 
Bulls ' 20,O00/hed 
11,000 Cows @ 1,500Crop Land 

Equipment 
Feedlots 
Feed M4I1 
Slaughterhouse 

SUBTOTALS 

16,500,000 

60;000 
26,,000 

33,060,000 

13,200,000 

13,200,000 

7,700,000 

7,800,000 

5,725,200 
2,753,700 

13,241,200 

36,120100 

6,600,000 11,880,000 

60,000 

7; 800;000 

5,725,200 
2,753,700 

9,040,500 

15;640500 128,218,900 

14,520,000 

14,520,000 

69,300,000 

120,000 
16,500,000
15,600,000 

11,450,4010 
5,507,400 
9,040,500 

13,241,200 

10,759,500 

< 
HI 

PROFIT 
From Export: 
Feedlot Liveweight @ 3211.6 B/headFaed 1,J11 
Selling cows fter replace old ones 

TOTAL 

@3500 /head 

,6 5 
I4., 066,808 1%,056,808
2, 405illO2 U!5,'02-'4

16,212,648 16,212,648 

!4,066,80 8 

2,145,840 

!6,212,6S4 

42,200,424
6,437,520 

48,637,944 

From Feedlot Domestic KKT 9 2804 B/head 
Feed ill 
Slaughterhouse profit 9 58.7 B/head 
Selling cows after replace old orves Q 3500 B/head 

12,337,600 
2, 145 1840 
2,348,000 

12;337,'00 
2,145,9840 
2,348,000 

12-337,600 
2,145,840 
2,348.,000 

37-012;00 
6,437,520 
7,044,000 

TOTAL 16,831,440 16,831,440 16,831,440 50,494,320 



TABLE I (CONT'D.)
 

COSTS, TIME PHASING, AND PROFITS IN A TEN YEAR PERIOD
 

6 7 8 9 10 Total
 

363,839,000
 

Pastures: 

CATTLE:
Bulls @20,000 /head 
11,000 Cows Q 1500
Crop Land 
Equipment 
Feed Los 

Feed jvjll" 

17,160,000 

7.,8009000 
5;725,200 
21.753,700 

21,912,000 

60,000 

7,800,000 
5,725,200 
2,753,700 

4,752,000 

7800, 000 
5,725,000 
2,753,700 

5,808,000 

7;800,000 
5,725,200 
2,753,700 

7,287,0OO0 

7,800,000 
5,725,000 
2,753,700 

56,919,000 

60,000 

39,000;000 
28,626,000 
13,768.500 

Slaughterhouse 

SUBTOTIdS 33,438,200 38,250,900 21,030,900 22,086,900 23,565,900 138,373,500 

PROFIT 
From Export:
FecdLot, Liveweight C 3211.6 B/head
Feed ill 
Selling cows after replace o_. d ones @ 3500 B/head 

19.783,456 
2,145,840 

25,435,872 
2,145,840 

31,088,288 
4,282,080 

53,592,000 

39,001,670 
4,282,080 

49,176,019 
4,282,080 

120,764,000 189,483,000 

164,485,305 
17,137,920 

TOTiM 21,929,296 27,581,712 88,962,368 164,047,750 242,941,099 545,462,225 
From Feedlot Domestic iif7KT 0 2304 B/head 17,272,640 22,207,680 27,142,720 34,051,776 42,934,848 142,609,664Feed Mill 2,145,840 2,145,840 4 282,080 4,282,080 4,282,080 17,137;920Slaughterhouse profit G 58.7 B/head 2,348,000 2,34000 2,348,000 2;348;000 2,348;000 11,740,000Selling cows after replace old ores t s Q 35000 B/head 53,592,000 12Oi764,U C0 1]t4,03CC 363, -39,000 
TOTILL 21,766,480 26,701,520 87,364,800 161,445,856 239,047,928 536,326,584 
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A. FEEDLOTS
 

1. Introduction
 

The purpose of this report is to analyze the feasibility
 
of improved methods of production and processing of livestock
 
in Northeast Thailand. This analysis considers the type and
 
cost of improved breeds of cattle, their requirements for
 
pasture land, a 2,000 head cattle feedlot operation and the
 
production of feed grains. However, a complete market analysis
 
is not presented here. The reason for this is that the market
 
situation has been studied in the NEED Third Five Year Plan, in
 
the Mancha Khiri report, in the ADB Compac report, in the Manderstam
 
report and in other reports.
 

The general conclusion of all the market research that has
 
been carried out is that over the Third Five Year Plan period most
 
demand for Thai meat will have to come from local consumption.
 
Few export sales of processed meat can be expected - the Japanese
 
market will be extremely difficult to penetrate due to the disease
 
problems of Thai cattle. Therefore, the major market influences
 
over the plan period will be Thai consumption and Thai meat prices.
 
Export market potential will exist, but Third Plan Period will
 
see Thai meat standards raising to international specifications
 
(especially Japanese standards) and costs being reduced to make
 
Thai meat competitive (especially with Australia).
 

2. Cattle
 

Thai native cattle differ considerably in type, but are
 
rather uniform in their small size and low muscular growth
 
potential; these characteristics seem to be similar to the
 
N-Dama Africans. The fertility rate is 60-70 percent, and the
 
iirst parturition occurs at 3.5 years. These cattle seem to
 
have an inborn resistance to foot and mouth disease. The mature
 
bulls have an average weight of 300 kgs while the female weigh
 
220 kgs.
 

An intensive program carried on by the Livestock Department

is taking place in the Northeast Region to improve native cattle
 
by crossing it with Brahaman bulls.! About 50 purebreds and
 
crossbreds 
are supplied annually to private farmers at 3,000
 
baht each, plus 120 bahts per month of age. The bulls are used
 
to serve native cows. The charges vary between 50 baht and 150
 
baht. The crossbreds are larger and can be sold at higher prices.
 

A survey on calving done at Khon Kaen University shows the
 
rates are about 60 percent with crossbreeds of Brahaman and
 
native cattle with good pastures of stylosanthes base, the weaning

percentage could be increased from 60 to 80 percent in a five year
 
program and cattle mortality would decrease from 5 percent to
 
2 percent.
 

1/ Mancha Khiri Dryland Farming Pilot Project FAO/IBRD Coop
erative Program. Rome, December 1970.
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The Chokchai Ranch has started a program with Santa Gertrudis
breeds, and crossbreds with pure Brahamans and native cattle with
the main purpose of producing high quality beef. 
At present, the
ranch has pure breeds: 
 Sta. Gertrudis 512 heads and 40 Brahamans.
After six months, both pure breeds sell for 15,000 baht per head
with weights of 220-250 kgs. for Santa Gertrudis and 200-220 kgs

for the Brahamans.
 

According to Mr. Chokchai, heifers and steers at his ranch
in feedlot operations are gaining an average of 1.2kg. weight
per day during the last 6 months of the fattening period starting

with a liveweight of 220 kgs at the weaning stage (6 months);
at age two they are sold with an average of 600 kgs. at a selling
price of 15,000 baht per head. 
 (25 baht per kg.) The conversion

factor for con'centrates on pure breeds is around 4:1 and for
crossbreeds 6:1. 
 The ration is 3-4 kgs. of concentrates plus
15 kg. of roughage or silage.
 

Based on the above, it appears that the most suitable type
of cattle for Northeast Thailand would be St. Gertrudis, Brahamans
crossed with native cattle, and in some areas Charolais, Angus and
 
Shorthorn.
 

3. Pastures
 

Traditionally cattle are allowed to forage for themselves
in the wet season, often in the hills and mountains away from
the farming areas. At present, rice, maize, kenaf, cotton, and
groundnuts have priority over cattle grazing during the rainy
season when these crops are grown. As a result, the grazing
areas are substantially restricted and the animals are confined
to small grazing areas. Frequently, this amounts to only the
little strips between the fields and along the side of the roads.
Since no fodder crops are grown, the farmer's animals lose weight
during the rainy season. 
During the dry season animals graze on
stubble and a number of farmers feed them with rice straw and rice
bran. When kenaf is grown on rice land, no 
rice stubble is
available which results in severe feed shortages.
 

It will be necessary, therefore, to develop pastures for
grazing for improved cattle breeding to be successful in the
region. In this regard, extensive research has been conducted
 
at the Borabu Demonstration Farm. 
This facility consists of 810
rai on which a New Zealand sponsored program is demonstrating

the feasibility of developing pastures.
 

Around the perimeter of the demonstration farm 2,400 rai
are distributed among 24 selected farmers to be developed as
pasture cattle farms with the provision that not more than 5
rai be used for crops. The staff of the demonstration farm
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Some of
 
provided assistance to these farmers when requested. 


these farms have built up large herds of cattle. A similar
 
same ecological conditions.
scheme can be adopted in areas with the 


The station has developed grass-legume pastures and recently
 

corn millet and sorghums have been included in the program. 
Also,
 

trials for fertilizer responses are being planned with 
peanuts,
 

cassava, cotton, kenaf, bean and non-bean varieties of 
leguminous
 

(Mung beans, black gram, soybeans, limas, triobed,
plants. 

ricebean and red mung, amoung the bean varieties and 

for the
 

non-bean leguminous plants the following ones are on trial:
 

Cowpea, Glycine wightii, Mimosa, Dollichos axillaris, Dolichos
 also included
lab Pad, Dohj unlflorus.) Corn for silage was 


in the experimental trials.
 

Most of the experiments are related to soil fertility tests,
 
are
with several grasses and legumes. Also, animal grains 


recorded for several pasture combinations.
 

Some of the results are very encouraging i.e., the combination
 

of guinea grass and stylosanthes plus 10 kgs nitrogen per rai gave
 

a yield of 1548 kgs/rai (9675 kg/ha) after 6 months growing period.
 

Several major soil deficiencies became apparent at the
 

station, with the main one being sulphur, the application of
 

which has resulted in a threefold increase in pasture yield.
 

The Borabu Demonstration Farm program could be extended to
 
There is an estimated
other areas of the Northeast Region. 


40-50 million rai unsuitable for farming but suitable for pasture
 

development in the Northeast Region.
 

Therefore, the potential area for pasture and cattle raising
 

is vast and the future role of cattle a most promising one.
 

The total costs for establishing grass pastures in new
 

land would be:1
 

Baht/rai
 

(no trees remain)
Clearing first - complete 300 

(big trees remain)
Clearing first - partial 150 


Clearing low shrub 80
 

60
Plowing 

12
Seed bed preparations 


Planting material/seed at an
 
approx. rate of 1 kg/rai 75
 

20
Planting 

75
Fertilizer (average) 


242
Total 

Plus average clearing 150
 

392
Total 

or 2350 baht/hectare ($118)
 

1/ Cattle and Buffalo Project - Compac Program, January, 197: 

VI-8
 



TABLE I 

ULZULTS OF' PASiUitL P!R.D)UCTITY 1.TVSUtU4--.,T6j ixT L3OABU 

Growth Dry MatterPasture 
 Treatment 
 Period Yield
 
in months 
 k Per Ha. 

Cormoarison_1 

Guinea grass alone Basal dressing of sulphur 
 5 3,270
 
Guinea and perennial

stylo Basal dressing of sulphur 
 5 7,850 

Con2rison 2 

Guinea and purennial

stylo Basal dressing of sulphur 
 4 6,250 
Guinrca and perunnial

stylo plus 30 kg. P/hectare 4 6,230 

Comparison 3 

Coastal Bermuda and
 
iinnual Stylo Nil 
 4 5,43060 kg. S/ha 4 7,260

" 60 kg. S/ha plus 90 kg. P/hectarc 4 6,230 

Comparison 4
 

Coastal bermuda and 
,.nnual Jtylo 
 Basal dressing of P and S 4 6,070 

I" ditto + 240 kg. h/hectaro 4 5,630

"f ditto + 480 kg. I/hectare 
 4 8,550

" ditto + 2;400 kg. K/hectare 4 
 5,110
" 
 " ditto + 4,800 kg. of lime/hectare 4 
 4,910
 

ditto + 480 kg. K/huctare + 2,400 kg. of
 
lime/hcctar; 
 4 7,200" " ditto + 480 kg. K/ha + 4,800 kg. of 
lime/ha 4 7,110 

Comparison5 

Coastal Bermuda and 
Annual Stylo 
 !Basaldrussing of P, S, and K 
 4 8,510 

" ditto + trace elements except Borax 4 8,680" ditto + trace el ments except Copper 4 8,390 
" ditto + trace elerients except Zinc 4 7,250
" " ditto + tr;:tc: elements except kolybdcnum 4 8,760

" 
 " ditto + trace elenents except .anganese 4 9,850 
" ditto + trace elements except . agnesiurl 4 9,510 

"ourcc: i..ancha Khiri auport, DecO/eL. Rome!)cmber 1970. 
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In conclusion, it appears that the best program to follow
 

in developing pastures in the Northeast would be planting a
 

mixture of quince grass and Stylosanthes with some nitrogen and
 

sulphur fertilizer.
 

4. Feedlot Operations
 

At present, only cattle in limited numbers would be available
 

for feedlot. However, the local cattle is not suitable for such
 

operations. Therefore, an intensive breeding program should be
 

started with St. Gertrudis cattle or crossings between local
 

cattle and purebred Brahamans. In the future, the Mancha Khiri
 

Project as well as the Chokchai Ranch may be able to supply
 

farmers with good cattle breeds for beef production. These new
 

breeds of feeding cattle would then be kept by the farmers for
 

approximately one year, after which they could be sold to the
 

feedlot operators. The minimum time, therefore, for providing
 

a steady flow of cattle for feedlot operations would be 18 months
 

from the start of an intensive breeding program.
 

The most important aspect of a feedlot operation, other than
 
To
having an adequate supply of suitable cattle, is feed grains. 


operate efficiently, if feed is not grown, it should be bought at
 

the lowest market price during the year. However, the price of
 

the main grains produced in Thailand fluctuate considerably as show:
 

in Table II.
 

In addition to price fluctuation, the market cost in
 

Thailand of these grains is relatively high. It is essential,
 

therefore, that the feedlot operation grow its own grains.
 

The feedlot should be installed in the corn belt area.
 

According to the ecological conditions of the area, corn, sorghum,
 

soybeans and other leguminous crops can grow well. Due to the
 

rainfall distribution in some locations, two crops could be
 

obtained. The primary ingredients of the concentrate formula
 

would be corn or sorghum. If prices were too high, broken rice
 

could be used as a grain substitute.
 

High yields of corn and sorghum have been obtained at the
 

experimental farm at Suwan (National Corn and Sorghum Program,
 

Cooperating the Ministry of Agriculture, Kasetsart University
 
These results were as follows:
and the Rockefeller Foundation.) 
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Table II 

Average Wholesale Prices (Bangkok)
 

in Baht per Kg
 

maize 

1969 
17! 

1970o 

Sorghuni 

1969 1970 

White rice bran 

1968 19 6 9  1970 

Jan 0.982 1.147 1.137 0.971 1.020 1.096 0.862 0.852 1.195 

Feb 0.918 1.130 1.208 0.979 1.025 1.125 0.847 0.848 0.790 

i.iarch 1.008 1.160 1.197 0.983 1.058 1.I44 0.993 0.913 0.845 

April 1.058 1.113 1.248 iL013 1.050 1.142 1.778 0.913 0.850 

My 1.058 1.205 1.296 1,013 1.025 1.171 1.115 0.950 0.870 

June 1.035 1.316 1.241 0.975 1.098 1.138 1.120 0.921 0.892 

July 0.985 1.114 1.204 0.892 1.017 1.029 1.152 0.977 0.962 

;,ug 0.915 0.981 1.213 0.775 0.958 1.054 1.227 1.176 0.946 

3ept 0.851 0.958 1.257 0.779 0.846 1.178 1.118 1.163 0.837 

Oct 0.842 0.974 1.295 0.792 0.908 1.158 1.046 1.127 0.999 

Njov. 0.941 1.072 1.236 0.879 1.004 1.108 1.177 1.336 1.055 

Dec 1.053 1.093 1.201 0.998 1.054 1.046 1.089 1.224 0.956 

Source: Commercial Intelligernce Department 
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Corn Yield Trials at Farm Suwan 1969
 

Variety 
 Grain Yield Height of Plant
 
Kg/Ha in cms
 

Cupurico 
 5957 266
 

Cupurico x flint Comp (F) CI 
 5897 271
 

Veracruz 181 - Antigua Gr 2 x Cuba GvF 
5575 264
 

Cuba Gr. 1 x Cuba 40 (F) CI 5467 269
 

Guatemala (PB3 ) S1 
 5412 271
 

Veracruz 181 - Antigua Gr. 2. rCI 
 5302 253
 

Puerto Rico Gr. 1 (S) CI 
 5276 243
 

Guatemala PB5 
 5061 276
 

Source: Thailand National Corn and Sorghum Program. 
Annual
 
Reporting Session January 15-16, 1970, Bangkok, Thailand
 

For sorghums at the same station, the Early Hegari varieties
 
introduced in Thailand by USAID in the late 1940's, offer yields

between 4,000 and 5,000 Kgs per hectare.
 

The late Hegari variety or TSP 750 also offers a good yield

potential specially during the off season under irrigation, when

it may yield 5,000-6,000 kgs per hectare. Some lines of open pollinated varieties gave experimental yield of 4,000-5,000 kgs.
 
per hectare.
 

The corn silage yields could vary between 25 and 30 tons
 
per hectare. The government is taking action for an intensive
 
program for soybean production, to improve yields and expand to
 
new areas. Several expc!riment stations are working on variety

improvement and adaptation of foreign varieties. 
At present,

a multiplication program of varieties SJI for rainy season and

SJ2 for dry season, are giving good results. The original

varieties from Taiwan were yielding 200-250 kgs per rai.
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Seed multiplication with irrigation gave 300-400 kg per
rai and 20-21 percent oil content, according to Dr. Arwooth.
It is expected that in the near future with good varieties
and technology yields more than 2,000 kg per hectare can be

reached.
 

A model unit farming area of 300 hectares has been assumed
in order to estimate the cost of feed grain production. Several
of these units will be combined to obtain the necessary amounts
of feed for a 2,000 head feedlot operation.
 

The necessary hectares to grow the grains and silage for
such a feedlot operation would be:
 

Yield/hectare Nec-ssary hectares
 
Silage 
 30 tons 373
 

Corn 
 4 tons 1199
 

Soybean 
 2 tons 423
 
Therefore, a total of 1,200 hectares is necessary consisting
of four units of 300 hectares, each with a double cropping pattern.
Some hectares would be available for mung beans or other leguminous
plants that can be used as 
a protein rich hay.
 

On the basis of the yields mentioned above, some calculations
have been made to obtain the cost of grain and silage on mechanized
farming operations. (See Table IV, V, VI) 
 Assuming that one or
two crops are harvested per year in the 
same field, the following
figures were obtained:
 

Assumed 
Yield/Ha 

1 Crop 
per year 

2 Crops 
per year 

Maize 4000 kg 
Baht/Kg
0.85 

Baht/Kg
0.58 

Soybeans 2000 1.60 1.07 

Maize Silage 30 tons 0.104 0.073 

These costs can only be reached when a high productivity
(high yield per hectare) is achieved. With traditional agriculture
these high yields are very hard if not impossible to obtain.
Therefore, mechanized agriculture is required for a feedlot

operation to be feasible.
 

An approximate investment of 13 million baht would be
necessary to buy the land plus the equipment for such an operation.
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A. Feedlot Location
 

The location of a commercial feedlot in a certain area
requires careful analysis of the advantages and disadvantages
of alternative sites. 
 The main criteria that should be
considered are:
 

I. 

II. 	

Supply of cattle from breeding areas.
Nearness to a feed grain production area.
III. 	 Proximity of a feed mill plant in case one is not
included in the feedlot.
IV. 
 Proximity to a trading center or a slaughterhouse.
V. 	 Adequate transportation facilities.
VI. 	 Availability of labor force, technical services
(veterinary, nutritionist, animal husbandry adviser,
etc.), 
power, water, sewage and other facilities which
are essential for a feedlot operation.
 
It must be emphasized that weather conditions (drought years)
in some areas have a definite effect on the cattle industry,
causing much instability both in the size of the breeding herd
and the supply of cattle for the feedlot.
 

B. Size of Operation
 

Commercial feedlot vary in sizes ranging from a hundred to
several thousand head.
 

According to the economies of scale studies in other countries,
where feedlots are used continuously during the year, approximately
75 percent of the costs savings per kg. of gain liveweight
associated with scale are reached with a 2000 head feedlot, with
practically none achieved in feedlot exceeding 5000 head.l!/
 
There are advantages, however, which accrue to feedlots of
a larger capacity. One advantage is that a large feedlot is
able to employ high quality management, which is considered
essential for an efficient operation.
 

The more uniform the utilization is during the year, the
more efficient and economical the operation will be.
 
Much emphasis has to be placed on an educational program
to get farmers to supply cattle to the feedlot on a year round
basis rather than seasonally. 
As farmers can be supplied with
good breeds, perhaps by a specialized breeding ranch like
Chokchai ranch, a timing schedule should be organized in order
to supply young heifers and steers for fattening at the feedlot
at certain periods of the year. 
Substantial savings could be
reached with good management and organization.
 

l/ Beef Cattle Feedlots in Oregon, Special Report No. 170.
Agricultural Experiment Station 
-
Oregon State University and U.S.
Department of Agriculture. Washington D.C. March, 1964.
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The following assumptions have been made for calculating
the cost of feedlot operations:
 

- young cattle (steers) will be transported from breeding
areas, located in Mancha Khiri, Chokchai ranch and
other areas.
 

- soybeans, sorghum, and maize (grain and forage) will
be grown in the area.
 

- a conversion ratio of 8.5:1 would be reached in the near future. 

- feeder steers from selected breeds can start at 250
kgs and be slaughtered or sold at 436 kgs. after
150 days in the feedlot area with an average daily
gain of 1.24 kg. 
Losses from death are included in

this figure.
 

Feeding of the steers is the most important item of this operation.
Other costs might vary according to location and management of
each feedlot. 
The nonfeed costs include investment costs, labor
and management costs, clerical and office expenses, death losses,
licenses and taxes.
 

Considering that in the future several of these operations
will take place, economies of scale will effect the price
structure considerably.
 

One of the main investments will be in mechanized equipment
to prepare the feed rations and systems for distribution. 
If
several of these feedlot operations will take place in the future
in a rather close area, a general feedmill should be installed.
Therefore, the fixed capital cost per feedlot could be reduced.
 
Some of the facilities required for a feedlot operation can
 

be summarized as 
follows:
 

A. PENS
 

1. Feedpens

2. Sorting and handling pens

3. Hospital pens
 

B. ALLEYS
 

1. Drive alleys
 
2. Feed alleys

3. Sorting and working alleys
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C. FEED PROCESSING
 

1. Milling
 
2. Mixing
 
3. Storage of different feeds
 
4. Distribution equipment for feed
 

D. OTHER FACILITIES
 

1. Watering facility
 
2. Sheds (cattle working area and hospital (one))
 
3. Scale-
4. Loading zone
 
5. Squeeze chute
 
6. Spraying system for pesticides
 
7. Fence enclosing the entire lot
 

E. MANAGEMENT
 

1. Offices
 
2. Housing
 
3. Workshop and equipment storage
 

Since it rains heavily for several months, good drainage is
 
required. The pens should be as dry as possible. This can be
 
accomplished by mounding with wood chips, straw, sand, gravel or
 
similar materials. Also, simple sheds with bamboo and palm leaves
 
or any other construction type can be provided. In every specific
 
case the proper alternative should be chosen. The drainage should
 
be designed in such a way that excess water could be carried out
 
of the pens and away from the entire lot. In some cases, it would
 
be cheaper to mound in one section of the pen rather than depending
 
upon drainage entirely. Slopes of 3 percent to 5 percent are
 
recommended.
 

The pen layout will depend on the feeding methods used, the
 
loafing space adopted and bunk space per animal, land availability,
 
livestock handling facilities, etc.
 

For feed distribution purposes, pens will be arranged so
 
groups of animals of the same size, weight, and age will be
 
together. An example of this distribution can be seen in the
 
enclosed figure. Pens for 50, 100, 200 and sometimes 500 head
 
of cattle are used in some large feedlot operations.
 

Space about the loafing also varies. It is generally
 
recommended to have 16 to 21 m2 for each animal. In areas
 
where the land costs are low, even larger areas would be
 
advisable. The two factors determining the size of the loafing
 
space per animal are the cost of land and the pens' construction
 
costs.
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Feed bunk or manger space per head also varies. An average
40 cms per head is recommended. 
If large amounts of roughage are
distributed, which will be the case in the project area at some
periods of the feeding season, larger manger space is necessary.
As an example, in the pens with an age group that should receive
more roughage, the head bunk space should be 45 
cms, but in pens
where more grain and concentrates are distributed, 37 to 38 
cms
would be sufficient. For calculation purposes, an average of

40 cms will be adopted.
 

For a 2,000 head feedlot model, 6 hectares of land are
needed and approximately 2,000 to 3,000 m 
of fencing for the
general lot and pen spaces. 
About forty gates would be necessary
as well as corrals or spaces where the animals can be worked and
sorted with dimensions of 55 
x 30 mts. The hospital area would
require 20 x 30 mts. 
 Six hectares will be for feedlots only.
Facilities for storage space, preparation rooms for milling and
mixing feed, silos and housing, are also necessary. Therefore,

10 hectares of land is required.
 

Water supply is necessary, although the water can be pumped
from rivers or wells in the area. 
It is assumed that the water
table might be very close to surface in some areas and wells
 
yield pure water.
 

Facilities are necessary for feed processing and storage
for a two month supply of concentrates. Mills, (roller, hammer
or other types) would be required for processing some feed grains
as well as 
special mixers for ingredients used in small quantities

like trace minerals and vitamins and molasses.
 

The overall processing plant, with all the necessary machinery
is estimated to cost 1,300,000 baht (US $65,000). 
 This includes
storage for about 800 tons of grains and other concentrates. The
useful life of the processing plant is 10 years.
 

It is assumed that an average 10.5 kgs of feed per day per
head will be consumed. Therefore, 21 
tons of feed would be
handled everyday. 
It is not likely that the feedlot will always
be filled to capacity. If it is assumed that it would be filled
to 90 percent of its capacity, then 18.9 tons would be handled.
The feedmill would have to operate from four to five hours a day.
 

If proper sanitary conditions are established, e.g. weekly
pesticide sprays with Gammatix or another pesticide, clean water
supply, etc., 
the death rate should not be more than 1 percent.
(The average daily gain of 1.24 kgs assumed includes the death
 
rate and sick animals.)
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Assuming that 90 percent of the feedlot capacity will be
used, 1,800 heads will be fed in 150 days or 4,380 heads per
year for a turnover of 2.43. 
 This will be an average for
several years operation. 
Since only 3,600 head will be finished
in the first year, it has been assumed that an average gain of
186 kgs/head will be produced in 150 days of feeding. 
 In future
 years, an average of 4,380 head will be fed per year yielding a

total gain of 814,680 kgs.
 

C. Formulas
 

To operate a feedlot system efficiently, it is necessary

to develop a low cost feed formula. This requires mixing
ingredients that contain the necessary carbohydrates, proteins,
vitamins and minerals that cattle require for fattening. Although
there are many "formulas", the general approach used in this model
 
are discussed below.
 

a.) Grains
 

In Thailand these generally consist of maize, sorghum
and white rice bean. However, since prices of these grains vary
greatly throughout the year (see Table II), 
they must be bought

during the low price period and stored.
 

b.) Proteins
 

Protein feeds are also available at the Thai market.
Oilseed cakes are the most important ones, followed by copra cake,
soybean cake, groundnut cake and cottonseed cake. Table III
shows the price of protein ingredients found in Thailand.
 

TABLE III
 

Average Yearly Prices for Protein Ingredients
 

(in Baht per Kg)
 

1967 1968 1969 1970 

Copra cake 2.177 2.250 2.250 -

Soybean cake 1.840 2.070 2.169 2.250 

Groundnut cake 2.002 2.096 2.069 2.105 

Cotton seed - - 1.300 1.363 

Source: Commercial Intelligence Department
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c.) Vitamins & Minerals
 

Vitamins and minerals are used in the formula since they
may be procured locally. However, they are a minor item.
 
In order to have a figure for calculating the cost of th
operations, the three following formulas are from Morrison II!/
adjusted to the main foodstuffs that will be available in the
 area.
 

Formulas for Daily Beef Fattening Rations in Kgs
 

A B 
 C
 
Corn silage or sorghum silage 
 9 11.25 13.50
Corn or sorghum grain, ground 
 5.85 6.30 6.30
Soybean meal 
 0.7-0.8
Soybean or cowpea hay 

0.23 0.67
 
- 1.80
Limestone 

0.045 
 - 0.045
 
Soybean meal and ground sorghum grain, or corn are considered
supplements. 
Also, rice bran could be used-in formulations. The
pre-mix formulation that contains vitamins, minerals, antibiotics,
etc. is mixed with the supplement. 
The amount of pre-mix used
varies according to the formulation adopted. 
An average concentrate
pre-mix is assumed; it will be mixed with the supplement, in
approximately one kg per ton of supplement.
 

The average formula adopted for the sake of calculations
costs, assuming that the daily average intake is 10.53 kg per
head of concentrate feed will be:
 

Corn silage 
 7 Kgs

Corn grain 3
 
Soybean meal 
 0.53
 

10.53 Kgs
 

If corn and silage are produced on 
the farm, the estimated
values per kg of silage are 0.104 baht/kg and per kg. of corn
0.84 baht/kg. 
Soybean meal, produced on the farm would cost about
1.60 baht/kg. See Tables IV, V, and VI. 
 If not available, any
protein equivalent amount of copra cake or groundnut cake could
be used.
 

Current prices in the Bangkok market for the two products
in May 1971 are for groundnut cake 2.20 baht/kg. 
Prices for
 copra cake 1.10 bant/kg.
 

I/ Feeds and Feeding. 
Frank B. Morrison. 
The Morrison Publishing

Co., Ithaca, New York 1957.
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An estimated price for soybean cake of 2.10 would be accept
able in the area. Therefore, the proposed formula would have an
 
estimated cost of:
 

Corn or sorghum for silage 7 kg x 0.104 0/kg 

Corn or sorghum ground grains 3 kg x 0.85 0/kg 

Soybean meal or cakes 0.53 kg x 1.60 $/kg 

Price for 10.53 kg 

Price per kg 


List of Raw Materials Available in Thailand
 

for a Livestock Feeding Program
 

(Prices in May 1971)
 

Groundnut cake 

India cake 

Yellow bean cake 

Black bean cake 

Black bean 

Soybean 

Corn 

Broken rice 

Broken cargo rice 

Broken glutinous 

Paddy 

Glutinous paddy 

Rice bran 

White bran 

Molasses 


Price 

Baht/Kg 


2.20 

2.15 

2.50 

2.30 

2.30 

2.50 

1.50 

0.75 

0.73 

0.70 

0.77 

0.75 

0.45 

0.50 

0.30 


Grude bran 

Fresh water fish 

Africa fish 

Shrimp shell 

Kratin powder 

Bones 

Oyster shell 

Ground limestones 

Calcium 

Dry yeast 

Coconut cake 

Flour 

Crab shell 

Fish oil 

Powder milk 


= 0.73 Baht
 
= 2.55 " 

= 0.85 Baht 
= 4.13 
= 0.392 Baht 

Price
 
Baht/Kg
 

0.24
 
1.80
 
5.75
 
1.10
 
1.10
 
1.10
 
0.33
 
0.18
 
2.10
 
2.00
 
1.10
 
0.75
 
1.00
 
3.00
 

10.00
 

D. Manure Production
 

The feedlot operation can supply a certain amount of manure
 
that should be distributed in the nearby fields since most
 
agricultural soils in rainy tropical countries are severely leached
 
out of some mineral compounds. The essential compounds, nitrogen,
 
phosphorus and potassium, as well as organic matter can reach very
 
low levels that evidently are responsible in most cases for very
 
low yield crops. Manure can replace such elements and supply
 
most of the organic materials in a depleted soil.
 

In a feedlot operation, some 7-8 tons per head of cattle
 
per year can be produced.
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The average composition of manure obtained in feedlots,

according to Morrison (1957), has the following composition 
per ton: 

Water 78% 
Nitrogen 
Phosphorus 

6.6 Kgs 
1.9 

Potassium 9.2 

plus several other trade elements and growth factors. To have
 
an estimate of the value of manure, since the prices in the area
 
could not be found, a rough calculation was made taking into
 
consideration the average international price of nitrogen 3.59
 
baht/kg., phosphorus 4.0 baht/kg., and potassium 2.43 baht/kg.

The value of manure should then be 53.64 baht/ton. Therefore,

in the feedlot operation, with 4,380 steers per year, 8 tons of
 
manure per head would result in a profit of 1,879,896 baht or
 
$90,380.
 

5. Investment, Operational Costs and Returns
 

a. Fixed capital
 

The estimated investment cost is presented in Table VII.
 
This investment assumes that the land purchased has already been
 
cleared. An average price of the land of 1,000 baht per rai has
 
been considered.
 

The construction requirements for the feedlot have been
 
specified in paragraph 6. Since wood is available at reasonable
 
prices in most places of the corn belt area, wood construction
 
will have preference except poles for fencing and feed bunks that
 
should be built of concrete. An average life of 25 years for
 
buildings and construction has been adopted for depreciation
 
purposes.
 

Equipment includes scales, water pump, tractor and loader,
 
feeding equipment, manure handling equipment, and a pick-up

truck that will also be used by the manager. The larger invest
ments in equipment is for milling machines, mixers, pelleting,

loading chutes, etc. The average life in equipment has been
 
calculated at 7 years. When cattle are sold, a reinvestment in
 
another new herd of 1,800 heads would be made. 
Annual turnover
 
would be 2.43. Interest of 12 percent has been used as it is
 
the current one prevailing at the Banks in Thailand.
 

b. Operational Costs
 

The calculated costs included in Table VIII, IX and
 
X are based upon the model specifications already outlined and
 
the present operational climate in Thailand. The costs and

prices, except where indicated otherwise, are those which now
 
prevail in Thailand.
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The operational costs have been segregated into their fixed
 
and variable components. Uncertainties exist with respect to
 
prices of several critical factors concerning the feedlot operation.
 
As explained above, the purchase of feed at reasonable prices is
 
very important. Therefore, the main ingredients should be produced
 
by the same organization that owns the feedlot. (Grains and
 
silage.) With such a scheme, a consistency in feed prices would
 
be assured.
 

Operating costs for such a venture have also been included
 
in order to know the prices of such feed ingredients as grains
 
and silage.
 

c. Salaries and Wages
 

Salaries and wages amounting to a total of 623,040 baht
 
annually cover the services of the following personnel at the
 
rates indicated in the Tables VIII, IX and X: a manager, an
 
accountant-assistant manager, animal husbandry technician,
 
veterinarian (4 months only), a clerk, a storekeeper, a mechanic,
 
a tractor driver, 2 pick-up drivers, and 2 guards during the
 
night, an equipment operator for the feed mill, a feeder, foreman
 
and 12 laborers.
 

d. Utilities and Supplies
 

Power either bought or installed would be necessary for the
 
feed mill equipment. Also, fuel would be necessary for operating
 
the tractor and trucks. For utilities (electricity and fuel),
 
an approximate figure of 43,000 baht per year has been assumed
 
on the basis of past experience with other feedlot operations of
 
the same size.
 

Supplies include vaccines and pre-mixes with vitamins,
 
minerals, antibiotics and antiparasites, as well as molasses,
 
fish meal, and other protein concentrates. Miscellaneous items
 
of 20% will cover all other expenses like roughage (hay, rice
 
straw, corn stover etc.).
 

e. Feed Costs and Price Structure
 

As can be seen in Tables IV, V and VI, cost calculations
 
for growing crops have been included.
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The costs for maize, soybeans and maize silage per one or two
 crops would be:
 

Yield 1 crop 
 2 crops
 
Maize for silage 
 30 Tons 0.104 $/Kg 0.073 $/Kg
Maize for grain 
 4 " 0.85 " 0.58 " Soybeans 
 2 Tons 1.60 $/Kg 1.07 
$/Kg
 
In the inputs, fertilizers as well 
as pesticides and
herbicides have been overestimated, considering that future
world market prices will increase. 
Also taxes, licenses and
insurance will be only 50% of the total cost per this item
where two crops are considered.
 

f. Fixed Operational Cost
 

The total amount would be 1,105,414 baht, and per day 3,028.53
baht. Therefore, the fixed cost per 150 days would be 454,279.
Since 1,800 head are fed in 150 days, the fixed cost per head
would be 252.37 baht.
 

g. Variable Operational Cost
 

The total amount would be 2,962,216 baht of which 266,040
baht are wages, utilities and supplies and 2,696,176 baht for
feed costs (one crop prices). 
 The feed cost for two crop prices
is: 1,829,548 baht. 
The per day costs are:
 

Wages, utilities and supplies: 728.88 Baht

Feed cost (one crop prices) 7386.78 
"
 Feed cost (two crop prices) 5012.46 Baht
 

Since 1,800 heads 
are fed in 150 days, the wages, utilities
and supplies would be: 60.74 baht per head fed in 150 days.
 

The feed cost (one crop prices) : 615.56 baht per head fed
The feed cost (two crop prices) : 418.91 baht per head fed
Total variable cost per head fed:
 

For one crop prices : 676.30 Baht
For two crop prices : 479.65 Baht
 
To these amounts, the cattle ownership of 1,500 baht/head should
 
be added.
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h. Total Operational Costs
 

The total operational costs per year including cattle
 
ownership would be 10,637,630 baht (one crop price). The total
 
operational cost per head fed would be:
 

With one With two 

Crop price Crop prices 

Total fixed costs 252.37 252.37 

Variable costs: 

Wages, Utilities and supplies 60-.74 60.74 

Feed Costs 615.56 418.91 

Cattle ownership 1500.00 1500.00 

Total operational costs 2428.67 2232.00 

Six months working capital
interest (12%) 145.72 133.92 

Total operating costs per head 2574.40 2365.95 

i. Returns
 

Meat cattle prices at the Bangkok market are set by Municipal

regulations at 12 baht/kg. although prevailing illegal slaughtering

might have lower prices. Most of the cattle slaughtered are old
 
animals with very poor quality meat.
 

It is expected that higher prices could be obtained from
 
cattle from feedlot operations, since premium quality meat could
 
be sold.
 

The Hong Kong market imports about 200,000 heads of cattle
 
per year. The average live weight price is U.S.$ 0.7 per kg.
 
or 14.56 $/kg. Charges for handling and shipment from Bangkok
 
seaport to Hong Kong are U.S.$ 27 per head or 562 baht per head.
 
The average transportation cost from a distance of 160 kms to
 
Bangkok is approximately 67 baht per head or with an assumea
 
436 kgs. liveweight animals 0.15 $/kg.
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1. Export Market
 

Feed Price A Feed Price B
 

Cost per head 2574.40 2365.95
 

At selling price Hong Kong
 
Market @14.56 per kg.
 
(Av. 436 Kg/head) 6348.00 6348.00
 

Less shipment cost @US$27
 
per head 562.00 562.00
 

Less transportation cost
 

from Ranch to Bangkok seaport 67.00 67.00
 

Total selling price 5719.00 5719.00
 

Gross profit 3144.60 3353.05
 

Benefit cost ratio 1.22 1.42
 

The 14.56 baht price was the average wholesale price at the
 
Hong Kong Market for 1970. More recent quotations showed a
 
rising price of 18.56 baht/kg liveweight for unfattened animals.
 
Therefore, the total selling price would be 8,092.16.
 

Less transportation and shipment costs of 7,A63.1A,
 

Feed Price A Feed Price B 

Cost per head 2574.40 Baht 2365.95 Baht 

Selling price 7463.16 " 7463.16 " 

Gross profit 4888.76 Baht 5097.20 Baht 

Benefit cost ratio 1.90 2.15 

2. At Bangkok Market 

Feed Price A Feed Price B 

Cost per head 2574.40 Baht 2365.95 Baht 

Selling price @ 12 baht per 
kg liveweight at ranch gate 5232.00 " 5232.00 " 

Gross profit 2657.6 Baht 2866.05 Baht 

Benefit cost ratio 1.03 1.21 
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See in Table XI and in the graph the benefit-cost ratio
 
variations wheee selling prices and feed cost varies.
 

To the returns, manure as a marketable by-product should
 
be added. According to paragraph D, the theoretical calculated
 
value of the manure produced by the feedlot, considering nitrogen,

rhosohorus and potassium, are evaluated at international prices

of 1,879,896 baht or 429 baht per head.
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Table IV 

tAIZL - FULLY ULCHiJIZED COST PER HECTARE FOR 300 HECTARE ESTIW'ThD YILJ.D 4000 KGS/HA 

Hours I Cost Fuel 
Opcration labor of labor and haterials Uosts Totals 

pur at 6 ht ropairs 
Huctarm p)r hour 

,lturr-l costs
 

.owing 1.23 7.38 .2 	 32.38 
3.72 9 110 kg N. 211 223.72
:rtilizing 	 0.62 


Fertilizer
 
40.62
)tavating 	 2.27 13.62 27 


.nting and fcrtiliz 1.25 7.5 28 	 25 kg sccd at 100 135.50
 
at 4 R/Kg
 
46 Kg Fort.
 

N and P 87 87.00
 
28.96
iltivating 1.66 9.96 19 


.st control 0.50 3.00 6 1.5 kg Aldrin 200 209.00
 

d control 0.50 3.00 6 1.1 kg 2.4 -D 44 53.00
 

120 	 1 642 810.18
)tal cultural costs 	 48.18 


irywsting costs 
48.98
mbin 	 1.33 7.98 41 
44.16
iuling 	 3.36 20.16 24 

72.50
7ying 	 0.75 4.50 68 


32.64 133 	 165.64
)tal harvcsting costs 


975.82
)tal operation costs 


ish ovtrhead
 
48.79
Lscdllaneous 5% total 

195.16
!.xes, licunsu, insurance 20% 


243.95)tal cash ovrhead 

1219.77
tal cash cost 


170.00magement, 57 of 4000 kgs at 0.85 baht/kg. 

1389.77)tal cost 	 _ 

Investmcnt 	 Pur hectare Annal cost 
Depreciation Intcrcst 12% 

750
6250 

juipment 4771 681 572
 

i 1322
 

ind 


,tals 11021 681 


2 Crops/year
1 Crop/year 


,tal cash cost 1219.77 2439.54
 

,preciation plus inttrest 12% 2003.00 2003.00
 
170.00 	 232.00
inagement 


)tal cost 3392.77 4674.54
 
Kgs 8000 Kgs
3timated yield/huctara 	 4000 

0.85 	 0.58
rice baht per kg. 
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Table V 

SOYBEAN - FULLY I.1LCH9.NIZUD COT PkiK flEur,;fL MOR 300 aiCTARES ESTIi .TLB YILLD 2000 
KGS/ LJ,3 

Hours C,-st of Pucl. 
Operation l.bor L ,or at and 

pc.r 16 baht Ripairs Mtrials Costs Totalhectare pr hour
 

Cultural costs
 
Plowing 1.23 7.38 25 
 32.38

Fertilizing 0.62 
 3.72 9 50 kg NPK @ 30 150 162.72
 
Rotavating 
 2.27 13.62 27 
 40.62

Inocculation 
 2.00 12.00 1 kg inocculum 10 122.00

Planting 1.25 28
7.50 
 30 kg of Seed CE120 155.50 

4 bahtCultivating 1.66 9.96 19 
 28.96

Pest control 
 0.50 3.00 6 1 kg pesticido 150.80 114.80

Weed control 0.50 
 3.00 6 1,1 kg 2,4 -D 44.00 53.00
 
Total cultural costs 
 60.18 120 
 1529.80 709.9
 

-rvesting costs
 
Combine 
 1.53 9.18 54.53 
 63.71
Hauling 1.68 12.22
10.08 
 22.30
Drying 
 0.38 2.28 34.44 
 36.72
 
Total harvusting costs 21.54 
 101.19 
 122.73
 
Total operation costs 
 832.71
 

Cash ovrh:;ad
 
hiscullanoous 5% total 
 41.63
Taxes, license, insurance 20% 
 166.54
 
Total cash overhead 
 208.17
 

Total cash cost 
 1040.88
 

Ianagcrmunt, 5% of 2000 kgs at 1.60 baht/kg 
 160
 

Total cost 
 1200.88
 

InvestTrnt 
 Per Hectare Annual cost
 
Depreciation , Interest 12%. 
.
Land 
 6250 
 750
 

Eouipniunt 
 4771 681 
 572
 
Totals 
 11021 681 
 1322
 

1 Crope.ar 2 Cros/ycar
Total cash cost 
 1040.88 2081.76
Depreciation and interest 12% 
 2003.00 2003.00

Management 160.0O 215.00
 
Total cost 
 3203.88 4299.76
 
Lstimat(d yic-id kgs/hectare 2000 
 4000
 
Price &ht per Kg. 
 1.60 1.07
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Table VI 

u\IE FR SILEC'IzT PE HLeWNl IOR 300 YIE30 T 3 

Hours ost FVL] 

Opcration jorS p..r at 6 "', r .I Iarr ttc rials Costs Totals 

'cHcctar c. ! pLr hour 

.,ultura%costsilwing 1.23 7.38 25 32.38 

.urtilizing 0.62 3.72 9 110 kg N 211 223.72
 
Fcrtilizcr 

.otiv :ting 2.27 13.62 27 40.62 
Ilantin- and fcrtilizu 1.25 7.5 28 25 kg s-u'.d at 100 135.50 

4 baht/kg 
46 kg Ft NP 87 87.00 

,ultivating 1.66 9.96 19 28.96 
'est control 0,50 3,00 6 1.5 kg pusti

cidt; 200 209.00 
eod control 0.50 1,00 6 1.1 kg 2.4.D. 44 53.00 
'tal cultural costs 148.18 120 642 810.18 

irvcztin? costs 
1xarrstor, chop,.r 1.33 7.96 23 30.98 

iuling 6.50 39.00 48 87.00 
'o silo (Loading) 2.50 15.00 13 28.00 

'otal harvsting costs 61.98 84 145.98 

'ash Ov;rhead 
isculan .ous 5%totrll 47.80 
Inxes licunse insurance 20) 191.23 

'otal cash ov(:rh(ad 239.03 

'otal cash cost 
 1195.19
 

nnageoCnt, 5/0 of 30 tons @ 104 baht/ton 156.00 

1otal cost 1351.19
 

Invstatjnt Per H1ctare I Annual Cost 
I De:reciation I Interest 12% 

.nd 6250 750
 
,quipmcnt (7 y, ar) 3878 554 4465 

'otals _ 10128 554 1215 

1 0 rop/ycar 2 Orops/ycar 

espruciation plus interest 1769.00 1769.00
 
otal cash cost 1195.19 2390.38
 
har ngcncnt 156.00 219.00 

otal cost 3120.19 4378.38
 
sti.xtud Yield pur hectarc 30 tons 60 tons
 

rico per kg. 0.104 0.073 

VI-29
 



Table VII
 

TOTAL INVESTMENT FOR A FEEDLOT OPERATION FOR 2000 HEAD
 

(Operatinq at 90% capacity or 1800 head)
 

-- Fixed Capital. Costs 

A Cost of Land 
1 10 hectares of Cl(arcd land @ 6250 baht 
2 Title clearance 1% of above 

Subtotal A 

B Buildings and Construction 
1 Grading and filling 
2 Housing and Offices 
3 Silos for grains (800 Tons) 
4 Silage TrenchEs (2000 Tons) 
5 
6 

Warchouse and hilling (25 x 50 ris) 
Feed bunks and other concrete 

7 Feudlot fence 
8 "orking corrals 
9 Hospital area 

10 
11 

Water storage tank (10 x 16 x 2) 
Pumo house 

12 Piping 2000 ms @ 30 baht/m. 
13 Niscellaneous facilities 10% of above 

Subtotal B 

C fEa_ _4 nt 
1 Scales 
2 
3 

Mills, Mixers, Pelleting, Loading chutes, etc. 
Watorpuap 

4 Tractor and loader 
5 Feeding uquipment 
6 Manure handling equipment 
7 Pickup truck 
8 Miscellaneous equipment 10% of above 

Subtotal C 

Total Capital Fedlot Rquirments 

D Depreciation and Intcrcst 

Depreciation: 
Buildings 25 years 
Equipment AV: 7 years 
Interust Capital 12% 

Baht 

62,500 
625 

12,000 
160,000 
385,000 
30,000 
200,000 
210,000 
80,000 
43,000 
25,000 
48,000 
18,000 
60,000 

127,100 

100,000 
500,000 
15,000 

180,000 
200,000 
100,000 
80,000 

117,500 

Total Baht 

63,125 

1,398,100 

1,292,500 

2,753,725 

55,924 
184,643 
330,A47 
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Table VIII
 

Fixed Feedlot Operating Costs Per Year
 

Fixed Oosts 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Salaries 
General Managur 
Animal husbandry tcjchnitian @ 2500 hVonth 
Veterinarian 4 month/year @ 6000 BhVronth 
Accountant @ 2000 BhVronth 
Storekeeper @ 1200 r/month 
Mechanic @ 1000 3h month 
2 Guards @500 Bh month 
1 Tractor driver @ 1200 BhVmonth 
Clerk @ 1000 Bhmonth 
2 Pickup drivers @ 900 RnVonth 

Subtotal Salaries 

3 
1 

Utilities and Supplies 
Telephone, Mail, Office Supplies, etc. 

Subtotal B 

Depreciation and Interest 

Depreciation: 

Buildings : 25 years 
Equipment : 7 years 
Interest capital 12% 

Subtotal C 

Total Fixed Costs 

Baht Total Baht
 

360,000 
30,000
 
24,000
 
24,O00
 
14,400
 
12,000
 
12,000
 
14,400
 
12,000
 
21,600
 

524,400 

10,000
 
10,00
 

55,924
 
184,643
 
330,447
 

571,014
 

1,105,414
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Tabl(. IX 

Variable Peedlot Operating Costs Per Year 

2A Wa"cs Variable Costs lBahtI.. . Total Beaht 

1 12 Laborrs @ -'60 baht/month t 51,840 
2 1 Forcriana ,- I,Ui"O baht/month 12,000 
3 1 hquipricnt operator @ 900 b:aht/Kionth 10,800 
4 1 Fecdcr @ 2,000 boht/.onth 24,000 

Subtotal A 98,640 

B Utilities 
1 Electricity, Ful etc. 43,000 

Subtotal B 43,000 

C Sup;alics 
1 Vaccincs, Midicin.s, etc. 42,000 
2 800 Kgs Prm-,-Lix (Vitazd.ns, r:i.nurals) 65,000 
3 Misc.lLmntous 20% of above 17,400 

Subtotal C 124,400 

Total wages, utilitie.s and supplies 266,040 

D Fced 
1 Avcrr.g fV.cd cost 6,898 Tons @ 392 '-/ton 2,696,176 

Subtotal D 2,696,176 
Total Variable Costs 2,962,216 

E Cattl Ownrship 
4,380 heads @ 1,500 6,570,000 

Total variable costs 9,532,216 

Total fixed costs 1,105,414 

Total operating costs 10,637,630 

Cost per hcd (4,380 heads) 2,428.68 
Six iionth intLr(est (12%) working capital 145.72 

Total costs 2,574.40 

At selling price Hongkong Larkct 14.56 6bl/Kg 6,348 

Less shipment cost. - 27 US$/head (562 5)VheLd) 562 

Total selling price 5,786 

Gross profit 3,211.60 

Benefit cost ratio 1.24 

At selling price Bangkok nmrkLt 12 7Wkg 5,232 

Gross profit 2,804 
Bcncfit cost ratio 1.03 
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Table X 

Feudlot Varinblh Costs 

With Two Crops 
T 

Variablc. Costs Considering a Two 
Pattcrn for Feed Production 

Cropping iaht Total Baht 

Wages, Utilities and Supplies 266,040 

Feed 
Average feed cost @ 266 $/Ton, 6898 Ton 1,834,868 

Cattle Ownership 
4,380 heads @ 1,500 $/hoid 6,570,000 

Total variable costs 
Total fixed costs 

8,670,908 
1,105,414 

Total operating costs 9,776,322 

Cost per hecd (40,360 l ~p~r yt.r) 
'ix month intert.st (12%) working capito-l 

Total cost per hu-d 

2,232.03 
133.92 

2,365.95 

At sclling price Ifongkong r. .rkut @ 14.56 O/Kg 
(Average wipht 436 Kgs/hczd) 
Less shipment cost @ US$ 27/hcd 
Luss transpOrtation cost from Ranch to Bangkok 

6,348.00 
562 
67 

Totl selling price 5,719 

Gross profit 3,353.05 

Benefit cost ratio 1.42 
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Tablu XI 

3&i4L1FIT COST MIUT10 ji D1FIkEAENT 

elling Prices and Feca Costs
 

Benefit Cost Ratio with Feed Cost at 392 Baht/Ton
 

Selling prict, per kg 
livuwuight in Baht: 14 16 18 20 

Cost per head 2574.4 2574.4 12574.4 2574.4 2574.4 2574.4 2574.4 

Selling price per h-ad 
(436 kg) 3488 

I 
4360 5232 6104 6976 7848 8720 

Gross profit 913.6 1785.6 2657.6 3529.6 4401.6 5273.6 6145.6 

Benefit cost ratio 0.35 0.69 i 1.03 1.37 1.71 2.05 2.39 

Benefit Cost Ratio with Feed Cost at 266 Baht/Ton
 
Iv 

Cost per head 2366 2366 12366 2366 12366 2366 2366 

Selling price per head 
(436 Kg) 3488 14360 5232 6104 6979 7848 8720 

Gross profit 1122 1994 2866 3738 4613 5482 6354 
Ben lit cost ratio 0.47 0.84 1.21 1.58 
 195 2,32 2.69
 

___1.9________ 1.52 
 2.6 

Benefit Cost Ratio with Feed Cost(1 at 752 Baht/Ton
 

Cost per head 2745 2745 12745 2745 2745 2745 2745
 

Selling pricu per hed I 
(436 Kg) 34C8 4360 15232 6104 6979 7848 
 8720
 

Gross profit 743 1615 2487 3359 4234 5103 5975 

Benefit cost rotio 0.27 0.5f 0.91 1.22 1. 1.86 2.18 

(1) ith feed n-_rket pricLs per kg. -t: Silage 0.30 Baht, Uorn 1.50 Baht and Soybean

2.50 Ba"ht using the for:.ula for c.1culation proposts silage 7 kg, corn 3 kg and 
soybean 0.53 kg. 
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B. FEED MILL 

1. Introduction 

For a rational livestock development in the Northeast 
Region 

where pastures are very scarce, feed mills can play a very
 

important role.
 

a feed mill should encourage economic
The establishment of 


development in the area by providing an expanded outlet for
 

locally 	produced grain and allowing maximum development of 
a
 

future soybean expansion program by providing the proposed
 

local soybean processing industry a market for its main 
by-product,
 

soybean cake.
 

With the establishment of such a plant, development of
 

cattle feedlots and hogs and poultry farms will be encouraged.
 

The nutritional balance that can be obtained with feed
 

important role in livestock development
formulation plays an 


in many areas of the world and processed feeds have 
been proven
 

to be well worth their costs.
 

It is the purpose of this study to determine the economic
 

parameters for the feasibility of a proposed feed 
mill manufacturing
 

plant. 	This simulated model could be applied in the 
future to
 

areas in the Northeast where cattle development schemes
several 

look most promising.
 

In the design of the feedlot operation already included
 

small feed mill was included. If several feedlots
in this report a 


can be established in a certain area, a feed mill could 
be
 

substituted for the equipment that a feedlot should 
have thus
 

offering substantial savings per feedlot.
 

A feed mill could operate more efficiently if a different
 

formula could be supplied for hogs and poultry farms 
where
 

larger than for cattle, due to their higher
benefit margins are 


conversion ratio.
 

For the 	present simulated model, the Korat area 
haz been
 

corn belt area, has livestock
located in the 


available, and has good transportation facilities 
to Bangkok.


chosen since it is 


2. Potential Livestock Availability in the Korat Area
 

A minimum processing tonnage would be required to install
 

a feed mill plant. According to economies of scale, it would
 

be advisable to build a feed mill with a minimum 
economic
 

operating capacity of 10 tons/hours.
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As can be seen in Table I, the totals for 1970 show there
 
are sufficient livestock in the area to support a demand for
 
the production of a feed mill plant, even assuming that only

10% of animals are using formula feed.
 

TABLE XII
 

The Estimated Minimum Average Demand for Formula Feed in Korat
 

Rate of feeding

Type of Livestock Number in 1970 kg/head/year Total T(
 

Cattle 248,175 200 49,6

Swine 127,538 900 114,71

Poultry (i) 1,953,360 15 29,2!
 

Total 	 193,71
 

(i) Broiler fattening Av. 3 kg for every 10 weeks.
 

The following assumptions are considered:
 

a. 	 Cattle Only 10% of the above figures are steers
 
that should be fed during a three month
 
period when pastures or roughage are not
 
available in the area. Therefore, the
 
expected consumption is 4,963 tons.
 

b. Swine 	 For fattening purposes a conservative figure

of 10% has been assumed. The total consump
tion would be 11,478 tons.
 

c. 	 Poultry : Although in the Korat area the growth rate
 
is declining in recent years, farmers with
 
proper training and support could start
 
installing several poultry farms, since this
 
type of operation has been successful in oth
 
countries. Due 	to the high conversion ratio
 
of poultry (2.5:1) it would be the cheapest
 
meat that a large sector of the local popula

tion could consume, and would supply the
 
necessary protein supplement in their diet.
 
Assuming a 10% figure would be 2,929 tons.
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It should be pointed out that the neighboring changwats can
 
also offer good possibilities for marketing formula feed. The
 
demand for future years will depend upon the expansion in livestock
 
in the area and changes in feeding practices such as increased
 
reliance upon processed feed for livestock.
 

3. Plant Description and Requirement
 

a. Plant Size
 

The total expected demand would be 19.317 tons (say

20,000 tons). Assuming a 10 ton/hour processing capacity,
 
an 8 hour shift, and 300 working days per year, the total
 
plant capacity would be 24,000 tons per year. Therefore,
 
the plant can start with an 83.3% capacity.
 

b. Plant Location
 

The city of Korat has all the necessary utilities,

labor and communications required for building such a
 
facility.
 

c. Type of Operation
 

In the feed mill industry there are a great variety of
 
formulations that can be processed to specific livestock
 
requirements. The feed can be prepared in different forms,
 
i.e., mashed, pelleted, granulated, blocks, bagged or bulk.
 

Several models are designed according to specific

requirements. In this analysis, a general model has been
 
assumed considering that pelleting will be the main type

of operation performed and that all the processed feed will
 
be bagged.
 

d. Equipment Required
 

The equipment necessary to perform the following
 
operations are:
 

(i) Receiving Equipment: - Includes conveyors, bucket
 
elevators, cleaning, weighing and other equipment

for handling incoming ingredients from the receiving
 
point to the storage bins.
 

(ii) Grinding Equipment: - Includes conveyors to move
 
grain from storage to the hammermills, and
 
pneumatic conveyors for moving the ground material
 
to the work bins. Distributor turnheads and
 
conveyors located on the bin floor direct and
 
convey the material into the proper work bins.
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(iii) 	Mixing Equipment: - Consists of feeder conveyors,

hoppers, horizontal mixers and weighing and
 
mixing control devices.
 

(iv) 	 Pelleting Equipment: - Two pellet mills, with
 
pellet coolers, crumblers, graders, conveyors

and other miscellaneous equipment for such
 
operations.
 

(v) 	 Boiler: - Most of the steam used is for pelleting
 
purposes. A 60 HP boiler has been assumed. The
 
boiler is high pressure in order to obtain the
 
maximum amount of steam with the correct amount
 
of moisture.
 

(vi) 	 Miscellaneous Equipment: - Air compressor, remote
 
motor controls for the entire mill, automatic
 
devices, panel control, etc.
 

e. Buildings
 

A warehouse for a two month production storage capacity

is required. Also, storage bins for grains, office and
 
laboratory building. The plant for equipment will use a
 
gravity flow method, and should be three floors ( 6 x 18 x 25 mt
 
high. 	The plant building should be designed to provide for
 
future 	expansion. Finished products storage has also been
 
included. 
The first and second floors would include the
 
heaviest equipment, hammer mills and pelleting equipment.

The mixing panel board, the scale hopper, the scale and the
 
packing equipment will also be located on the second floor.
 
Above 	the second floor would be the working bin area. Below
 
each of the work bins is a conveyor to carry material from
 
the bin hopper to the hopper scale above the mixer.
 

f. Labor
 

The labor is classed as production, maintenance, and
 
supervisory. Most of the mill labor force would be used in
 
transporting bags; loading and unloading. Handling equipment

and maintenance would require 17 specialized personnel. The
 
total labor required has been specified in Tables XIV and XV.
 

g. Utilities
 

Includes water, feed and electricity. Electricity cost
 
for the area has been estimated at 0.42 baht/Kwh. The tctal
 
installed power for a 10 ton/hour capacity is 500 HP. 
 The
 
amount 	of water estimated is 8,000 m.
 

VI-38
 



The requirement for the boiler has been estimated at
 

141,960 liters per year.
 

h. Raw Materials
 

Grains will be used in large amounts especially corn,

sorghum and broken rice. Also, protein cakes and meals from
 
soybean, groundnuts, cotton seed and copra cake are necessary

ingredients available in the market. The only available
 
protein concentrate meal is fish meal. When a proper

slaughterhouse is installed in the area, low cost by-products

from this industry like meat meal, blood meal, bones, tallow
 
etc. could be utilized.
 

Vitamins and minerals can be obtained in the local
 
market. A price list of materials available has been
 
included in the feedlot operations report.
 

i. Formulas and Analysis
 

Formulas will be prepared according to market needs
 
and prices of the available raw materials.
 

The composition of raw materials should be carefully

analyzed in a plant laboratory according to standard
 
specifications. The processed feed mill carries a guaranteed

analysis of its composition in the product nutritional value.
 

4. Investment, Operational Costs and Returns
 

The feed mill industry operates on a very low return basis.
 
More benefits are obtained when the plant operates at full capacity

for 22 hours per day (2 hour stop for cleaning equipment and repairs).

The present plant has been calculated on a 10 ton/hour Lasis, or
 
80 tons per 8 hours shift. The maximum capacity would be 220 tons
 
per day. With a well organized sales network, it can be assumed
 
that in a period of 3 years the plant could reach its maximum
 
capacity.
 

a. Land, Buildings, and Equipment
 

For land acquisition an average price of 60,000 baht
 
per hectare has been estimated. One hectare of land is sufficient
 
for this plant.
 

The building and construction requirements, will be the
 
one adopted for any industrial building. The equipment usually

is installed in a metal frame structure, but for the rest of the
 
buildings and warehouse, a concrete structure with brick walls
 
or any other type of similar local construction materials is
 
adequate. The total estimated cost for the buildinqs is 4,114,000
 
baht. In the office building a small laboratory will be included.
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i 

An average life of 25 years for depreciation purposes
has been adopted for the buildings.
 

The equipment is a standard type for a mill of this
capacity and can be supplied by any specialized manufacturer.
The total equipment cost, including transportation costs, amount
to 3,848,645 baht. 
The equipment installation cost is estimated
 
to be 577,296 baht. 


Por raw material transportation as well as for deliverv
of processed feeds to customers, one pick-up truck plus three 10
ton trucks are considered necessary; their total cost would be
 
44nnn0 baht.
 

The toal fixed capital cost equals 9,040,541 baht as

shown in Table XIII.
 

Table XIII
 
CAPITAL FEED MILL COSTS
 

(Capacity: 10 Tii/hour - 8 hours Shift) 
Fixed Capital 

A ' LLND 
A 
2 

1 Hcectart. of land @ 60,000 baht/HLbind tit1u 
Subtotol A 

B 
1 

BUILDING JD CONSTiUCTION 
Grading and fil ing @ 10 baht/1 2 

23 Building,Waruhous 600 m. @ 2,500 baht/rn129 2 @ 1,200 bah/ 2 

4 
5 
6 

Office, 200 r, @ 2,500 baht/A,
hluctric systua and iplw:ibing 
.iscullancous, 10% of above 

Subtotal B 

C 
1 

.QUIPivmT 
RucLiving 

2 Proccssing 
3 Mixing 
4 Pullkting 
5 Packing 
6 1'arehousing 
7 Njdsccllanuous 10% 3f above 
8 Transportation costs (ocLan frLight,

cr::ting, insurancu, ctc,) 20% of above 
Subtotal C 

D EQPVUIPPNT INSTI.LtdJiYON COST 
1 15% of total Equipment cost 

Subtotal D 

C TRANSPORTATION .EQUIPMENT 
1 Pick-up-truck 
2 Three 10 ton trucks 

Subtotal C 

Tot.l Fixed Gapital 
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Bahts Total Baht 

60,000

600 

60,600 

100,000 
1,500,000
1,440,000 

500,000
 
200,000 
374,000
 

4,114,000 

655,200
 
155,610
 

1,056,510
 
693,420
 
163,800 
191,100
 
291,564
 

641,441
 
3,848,645
 

577,296
 
577,296
 

80,000
 
360,000
 

440,000
 

9,040,541
 



b. Operational Costs
 

The salaries and wages are based on those which now
prevail in Thailand. 
The costs have been calculated according
to standard methods applied to feed mills in Thailand as well
 as in other countries. A full costing approach has been used
which includes depreciation, interest charge (12%), 
as well as
the usual labor, utilities and supplies.
 

(i) 	 Salaries and Wages:-
 Managerial and administration
 
salaries, plus labor amount to a total of 1,266,200.
 

(ii) 	 Utilities and Supplies:- The fixed utilities and
 
supplies, electricity, mail, office supplies, etc.

will correspond to administration, light and

overhead expenses which have an estimated cost of
 
180,000 baht. The cost of utilities and supplies

are 655,368 baht. Therefore, the total for fixed

and variable casts is 835,368 baht.
 

(iii) 	Maintenance and repairs:-
 The feed mill needs
 
an adequate supply of spare parts having an
 
estimated cost of 540,000 baht.
 

(iv) 	 Depreciation and Interest:- A straight line
 
depreciation less a 10% for scrap value has been

adopted. Buildings have an assumed life of 25
 
years 	and equipment 10 years. For transportation

equipment a 6 year life is used.
 

The total annual depreciation amounts to

557,885 baht. The annual interest (12%) is
 
1,084,864 baht.
 

(v) 
 Total Fixed and Variable Operational Cost:- These

total 4,522,290 baht as 
shown in Tables XIV and XV.
Assuming that a plant processes 24,000 tons per
 
year, the total operating cost is 188.43 baht per
ton. 
 If the 	plant works with two shifts, with a
total production of 48,000 ton per year, then the
 
costs would be 139.27 baht per ton.
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TA3LE XIV 

FIXED FEED MILL OPERATING COSTS PER YEAR 

1 Fixed Costs Bahts Total Baht 

A SAL-fRILS 

1 
2 
3 
4 

Plant Manager 
Plant Superintendent 
Sales Manager 
Office Manager 

96,000 
60,000 
50,000 
45,000 

5 
6 
7 

Bookeeper 
5 CLrks @ 24,000 Bqht/yoar 
Livestock Nutritionist 

36,000 
120,000 
72,000 

8 
9 

Lab. Technician 
Watchman (2) @ 6,000 Baht/year 

48,000 
12,000 

Subtotal A 539,000 

B UTILITIES ANTJ SUPv'LIES 

1 Electricity, Telephone, mil office 
Supplies, etc. 

Subtotal B 
180,000 

180,000 
C DEPRECIATION ANi) IffidthST 

1 
2 
3 
4 

Depreciation: (less 10% scrap vue) 
Buildings: 25 years 
Equipment: 10 years 
Transportation equipment: 6 years 
Interest C.pital 12% 

14,104 
343,781 
66,000 

1,084,864 
Subtotal C 1,642,749 

D ISCELiUiiLOUS 

1 
2 
3 

Start-up expenses 
Insurance (estimat) 
1Winturnnce 2,% Equipment 

80,000 
81,000 
76,973 

Subtotal D 237,973 

Total Fixcd Costs 2,599,722 
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Tabl,; XV 

Variable Feed Mill Operating Costs Per Year
 

2 Variablc Costs 

A WAGii5 

1 2 ForGmun (32,000 Baht/ionths 

2 2 Mechanics @ 1,500 Baht/month 

3 2 Assist Muchanics @ 900 baht/aonth
4 10 Spucializecd Labor @ 700 baht/zionth 
5 80 I~borers @ 500 Baht/month
6 Four truck drivurs @ 1,200 Baht 

bubtotal ni 

B UTILITLS
 

1 MFw-l (Fufl oil for Boiler @ 80 stang lits 
2 Electricity @ 0.42 Baht/kwh
3 Wate.r 8,000 N3 

Subtotal B 


C SUPt-LIES 
1 Lubricants, Bookcuping Supplies etc. 

2 k1discLllzanous 

jubtotal C 

D I1TfNjNCi ANDrO ,\1 AIR 

1 Mainturianc and equipment 
Subtotal D 


TOTAL VA.IjIBLE, COSTS 

TOTAL FIXED COSTS 

TOTAL OPE fTIONIAL COSTS 

Total cost per ton (24,000 tons/year) 


Bahts Total Bht 

48,000 
36,000 
2J,6OO 
84,000 

480,000 
57,600 

727,200 

113,568 
373,800 
8,000 

495,368 

60,000 
100,00 

160,000 

540,000 

540,000 

1,922,568 

2,599,722 

4,522,290 

188.43 

repair 

Total cost per ton with 2 shifts (48,000 tons/year) 134.27 
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(vi) Formula Costs:- Formulas for livestock feeding
 
vary according to livestock, age of animals,

and production purposes (meat, milk, eggs). They

also, may vary according to different types of
 
breeds. Since the feed mill will be constructed
 
mainly for cattle feeding, a general formula has
 
been used for calculation purposes. This sample

formulation has an ingredient cost of "range protein"

feed carrying a minimum crude protein of 20%. The
 
cost of this sample formula based on a wholesale
 
price at Bangkok, May 1971 is:
 

Kgs/Ton Cost Baht in

Ingredients of Feed Price/Ton Formulation
 

Maize 500 Kg. 1,500 750
 
Groundnut cake 250 2,200
" 550 
Soybean meal 2 " 2,500 5 
Rice Middlings 22 " 700 15.4 
Rice Bran 13 " 450 5.85 
Oyster shell 
 2 " 330 0.66 
Molasses 10 " 300 3.00
 
Premix (Vitamins, trace
 
mineral antibiotics) 4 " 1,200 4.80 
Cottonseed meal 67 " 1,300 87.1 
Coconut cake 100 1,100" 110.0 
Shrimp shell 30 "1100 33.0
 

Total 1000 Kg. 1,564.81
 

The total cost of ingredients (average) is 24,000 tons x 1564.81
 

= 37,555,440 Bht. 

(vii) Total Operating Cost Plus Raw Materials:-


Cost of raw materials = 37,555,440 Baht
 

Operating Cost = 4,522,290 Baht
 

Total Cost 42,077,730 Baht
 

Total Cost per tons (24,000 tons)1,753.23 Baht
 

(viii) Working Capital:- Except for some grains, that
 
it is suggested be bought when the market price

is the lowest (harvesting season), the rest of
 
the materials can be purchased as needed. Two
 
months working capital, therefore, has been assumed.
 

VI-44
 

http:tons)1,753.23
http:1,564.81


Summary of Cost
 

Total cost 
 42,077,730 
 Baht
 
Interest 12% 
 5,049,327 ,,
 
Two months working capital interest 


Per ton working capital and interest 


(ix) 
 Returns Per Ton of Feed Processed:-


Income:
 

Total cost plus intere-t on
working capital (per ton) 


Assuming 5% mark-up per ton 


Selling price (per ton) 


Total Income (14,000 ton) 


Expenses:
 

Total Operating Costs 


Return:
 

Net return 


Return on Investment:
 

Fixed capital investment 


Plus interest working capital 


Total capital investment 


The total return on investment is 


841,554
 

35.06 " 

1,788.29 Baht
 

89.41 "
 

1,877.70 "
 

45,064,800 
 Baht
 

42,918,960
 

2,145,840
 

9,040,541
 

841.554
 

9,882,095
 

21.7%
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C. SLAUGHTERHOUSES IN THE NORTHEAST REGION
 

1. Introduction
 

According to the last figures published by the Ministry of

Agriculture in 1965, the existing livestock population in Thailand
 
was 5,287,000 cattle and 7,160,000 buffaloes, which included
 
2,337,000 cattle and 3,549,000 buffaloes in the Northeast Region.
This gave the Northeast the largest regional percentage of cattle
 
(44.2%) and buffaloes (49.5%).
 

Estimates concerning cattle and buffaloes slaughtered are

shown in Table XVI. NEED-PAG estimates that 76,000 head of

cattle and buffaloes will be slaughtered in the Northeast, and
379,000 head of cattle and buffalo in the whole kingdom during

1972. The proposed Third Five Year Plan recommends a program

for increasing animal production for slaughtering from the 1972
 
figures to 180,000 by 1976.
 

In most countries, meat production (slaughtering) is taking

place in areas close to cattle raising in order to save transport.

(A liveweight animal yields roughly a 50% carcass.) 
 Therefore,

savings in transportation are equivalent to the reduction in
 carcasses plus a 5% 
- 10% shrinkage during transportation of

liveweight animals; 
in addition, other damages occur in transportatj

of live animals.
 

Assuming an average liveweight for cattle of 350 kg. with
 
an average price liveweight of 7 baht the total loss from shrinkage

would be 245 baht (350 kg x 10% 
x 7 baht). Using average truck

transportation cost of 0.40 baht per ton/km.l/and an average haul
of 350 km, the transportation cost per a 350 kg. animal would be

49 baht. (350 km x 0.4 baht x 0.350 tn) Therefore, total of 294
baht (245 + 49) could be saved if meat is transported rather than

live cattle. 24.5 baht should be deducted or a total of 269.5
 
baht would be the total savings per head. These savings will be
 
1.31 baht per kg. of meat.
 

1/ NEED-PAG Plan chapter IX page 8. Working paper.
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Table XVI
 

NUMBER OF SLAUGHThRMD ANIMALS 

Northeast Thailand
 
1970 

Changwat 	 Cattle Buffalo Hog 
Chaiyapoom 	 4,788 
 511 	 8,154

Korat 	 8,551 
 833 	 67,613

Burirum, 	 2,461 163 
 12,993

Srisaket 	 3,771 
 219 	 12,648

Surin 	 1,887 
 394 	 13,413

Ubol 
 2o,68o 

31,108 	 2,749 135,501
 

Kalasin 	 2,297 
 150 	 3,046

Khon 	Kean 
 6,958 	 1,225 18,776

Nakorn Panom 	 4,617 690 
 11,793

Roi- et 4,883 	 490 11,793
Mahasarakam 	 2,276 192 
 2,678

Loei 1,592 7'98 5,082

Nong-Khai 3,865 
 781 	 10,853

Sakol 	Nakorn 4,430 378 
 5,302
Udorn 	 8,310 
 645 	 24,428
 

39,228 	 5,369 85,663
 

Source: Livestock Department 1971.
 

The existing situation in the Northeast with regard to the

successful operation of a slaughterhouse is inadequate due to
 
the following:
 

(1) 	No regular supply of suitable livestock for slaughtering
 
are available.
 

(2) 	Insufficient demand for the quantities of meat and
 
by-products which the slaughterhouse would produce.
 

The main objective of this report, therefore, is to analyze

the necessary investment operational costs that would be required

for future development of a livestock slaughterhouse operation

when it could be economically feasible.
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a. Slaughterhouses in Thailand
 

At present, there are two main slaughterhouses in

Thailand. 
The largest one is operated by the Livestock Trading

Corporation Ltd., situated at Kluanum Thai in Bangkok with a

killing capacity of 40-60 head of cattle per hour and 400 hogs

per hour. There is another slaughterhouse at Ban Pong operated

by the Preserved Food Organization which is under the auspices

of the Minister of Defense. This slaughterhouse has a capacity

of 600 hogs/day and 120-150 head/per day of cattle and or buffaloes.
 
According to FAO Report No. TA 2761 
(Rome 1970) there are about

70 other private small slaughterhouses, as well as many unregistered

slaughter points
 

b. Meat Inspection
 

Except for the largest slaughterhouses, there is no meat

inspection. Illegal slaughter operations are occurring in the
 
country. The law concerning meat inspection is the Act for the
 
Control of Animal Slaughter and Sale of Meat B.E. 2502 (1959).

This law must be modernized if a livestock and meat production

development program is to be implemented.
 

2. Project Description
 

In Thailand, there is no industry specializing in beef
 
production. The cattle and buffaloes slaughtered are old
 
animals that are unable to plough. 
Certain rules and regulations

concerning the minimum age for slaughtering vary according to
 
different areas of the country. 
Also, in order to preserve the
 
stock there is a rule which forbids the slaughtering of females
 
at any age. In some special cases veterinary permission may be

given to slaughter animals unable to perform their intended
 
function, such 
as males unable to work or non-breeding females.
 
However, the beef from such animals is of very poor quality.
 

The slaughtering rules mentioned above are only one of the
 
factors on which a beef industry depends. It is also necessary

to have good beef breeds properly fattened prior to slaughtering.

Good pastures plus feedlot operations, with proper sanitary control,
 
are also necessary to produce good quality meat.
 

If an integrated operation can be performed between a nearby

feedlot operation and the slaughterhouse, the price structure can
 
be improved as well as the quality of the beef. 
As a consequence,

demand should increase.
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a. Plant Requirements
 

(i) Cattle Supply:- Efficient and economical
 
operations of a slaughterhouse demands a high degree
 
of continuous operation throughout the year. Traditional
 
methods involved purchasing old cattle, except during
 
the ploughing season, April, May and June, which caused
 
a short supply of cattle and buffalo during these months.
 
Although future operations also would have some
 
seasonability, it should be reduced to a minimum in the
 
proper livestock supply organization and management.
 
Also, slaughtering old animals should be avoided as
 
much as possible. Part of this problem could be overcome
 
through contracts with feedlot operations, and also with
 
selected cattle breeders.
 

(ii) Plant Location:- The following factors should
 
be considered in order to build the plant with the
 
maximum advantages for efficient operations.
 

I. Plant Site
 

Any plant built in the Northeast Region
 
should be installed in an area with good
 
drainage and free from smoke and dust or
 
chemical pollution. The site chosen should
 
have ground for further expansion. Sufficient
 
space for holding and feeding pens should be
 
provided for. Two to four hectares of land
 
outside city limits should be the minimum.
 

II. Water Supply
 

The quantity of potable water used by a plant
 
depends on the amount of processing done.
 
If plants do straight slaughtering without
 
meat processing, they can operate with 8.5
 
liters per kg. of edible meat produced.
 
However, if a plant is processing both an
 
edible and inedible product, the quantity
 
of water consumed runs as high as 25 liters
 
per kg. of meat processed.l/
 

If condensers are used, large quantities
 
of water will be consumed. An average of
 
180 to 200 liters per minute per condenser
 
would be used but this does not have to be
 
potable water.
 

1/ Operational Data of Slaughterhouses, Office of Technical
 
Cooperation and Research. Agency for International Development.
 
Washington D.C. (USA)
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III. Sewage Disposal
 

Sewage disposal presents no problem if a plant
 
can hook up with an adequate municipal system,

but in most cases a new plant would not have
 
such facilities.
 

It is a common practice for slaughterhouses

plants to build lagoons or sewage treatment ponds,

since the waste from meat processing plants has a
 
high BOD (Biochemical Oxygen Demand) content.
 
The sewage properly treated can be used as fertil
izer.
 

IV. Electric Power
 

A modern slaughterhouse requires electricity for
 
light and power purposes. The estimated amount
 
can be calculated through the function: (according
 
to Logan and King) .2/
 

X = 157,183 + 15.5 x H
 

Where X are Kwh and H number of heads slaughtered
 
per year.
 

V. Fuel
 

The fuel requirements are mainly used for boiler
 
operations, at an estimated consumption rate of
 
900 Kcal per HP.
 

The size of boiler 7:an be estimated, accordin
 
to./the following function:
 

X = 6.98 + 0.102 H
 

X is the total HP required and H the number of
 
heads killed in an 8 hour shift.
 

VI. Transportation
 

Transportation conditions would be important for
 
the success of a slaughterhouse plant since
 
livestock would be received at the plant by truck
 
and/or railroad and also meat would be sent to
 
the market by the same means of transportation.

Khon Kaen, Korat, and Surin, have excellent
 
transportation facilities with Bangkok and other
 
cities. The railway system can also supply
 
refrigerated cars.
 

2/ Economies of scale in beef slaughter plants. S.H. Logan i
 
G.A. King - California Agricultural Experiment Station. Giannini
 
Foundation Res. REPT. N.R. 260, University of California, Berkeley.

December 1962.
 

3/ Economies of scale. Op. cit.
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VII. Labor Availability
 

It is assumed that in some areas skilled slaugh
terhouse workers are virtually nonexistent. A
 
new plant must, therefore, train its own employees
 
to improve the operating efficiency of its workers.
 

(iii) 	Site Location:- The requirements for site
 
location coincide with the NEED PAG proposal
 
targets for 1976, which recommend that the new
 
slaughtering facilities should be installed at
 
Khon Kaen, Korat and Surin with the following
 
capacities:
 

Khon Kaen Korat Surin
 

Cattle (No. head) 40,000 40,000 20,000
 
Swine (No. head) 180,000 180,000 90,000
 
Beef output (Tons) 6,500 6,500 3,250
 
Pork output (Tons) 12,600 12,600 6,300
 

(iv) 	 Size of the Plant:- Assuming that the plant will
 
operate during 260 days perlVyear and 8 hours per
 
day a killing capacity of 20 heads per hour will
 
be sufficient to meet the production targets out
lined above.
 

(v) 	 Labor and Personnel Requirements:- The following
 

personnel will be required.
 

Salaries:
 

General Manager 1
 
Plant Superintendent 1
 
Sales Manager 1
 
Office Manager 1
 
Bookkeeper 1
 
Clerk 4
 
Watchmen 2
 
Livestock Buyer 1
 
Veterinarian 1
 
Total 13
 

Wages:
 

Slaughtering 	 17
 
Chilling and Shipping 	 8
 
By products (Rendering, hides,
 
tankage) 6
 
Mechanic 1
 
Assistant mechanics 3
 
Feeding pens and yards 4
 
Scale 1
 
Cleaning 2
 
Total 42
 

/ Based on 5 days per week with 2 days for plant cleaning.
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b. Operations and Systems for Slaughtering
 

The slaughtering industry, uses one basic system to
 
perform killing floor operations: the bed type system. This
 
system requires manual performance of most operations. In recent
 
years new systems have been designed using mechanized equipment.

These are the so called "on-the-rail" systems. Comparisons between
 
these two basic systems show that the on-the-rail system offers a
 
more efficient operation and economical advantages with substantial
 
savings in labor.
 

According to the killing rate of 20 head per hour, the
 
most economical system will be the gravity-on-the rail system.
 

c. Other Operations
 

(i) Pre-Slaughter Facilities:- The stock should be
 
fasted for 16-24 hours but have drinking facilities in
 
the holding pens. This fasting period reduces the amount
 
of undigested food and faeces in the intestinal tract and
 
improves the keeping quality of the meat. Transportation

usually causes nervous excitement and poor bleeding is a
 
result. Therefore keeping the animals in the holding
 
pens for a resting period, will improve the quality of
 
meat.
 

Holding pen space: Considering that cattle is
 
received every weekday including holidays, a two day

holding pen capacity is advisable. An average space of
 
2.50 m2 per head is considered necessary.
 

(ii) Refrigeration Facilities:- Refrigeration is
 
extremely important in a tropical country. The removal
 
of dressed carcasses from the slaughterhouse to the
 
refrigerated chambers should be done as rapidly as
 
possible with the least possible exposure to the slaugh
terhouse atmosphere, thereby reducing to a minimum the
 
development of microorganisms in the meat.
 

(iii) By-Products Facilities:- Hides, hoof and horns,
 
bones, meat scraps, blood, tankage, etc. are processed
 
at the plant and the necessary equipment will be included
 
in the budget.
 

3. Investment, Operational Costs and Returns
 

In calculating the costs and revenues from a slaughterhouse

operation it has been assumed that cattle breed improvement will
 
result in better quality beef. Therefore, prices per head of
 
cattle as well as wholesale prices will be higher than present ones;

for calculation purposes, therefore, a liveweight price of 7 baht
 
per kg and a wholesale price of beef of 14 baht per kg. have been
 
assumed.
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It should be noted, however, that the key variable for making
a slaughterhouse operation viable is that the carcass price is at
least double the liveweight price.l/ 
 The sale of by-products will
ensure a profit if they amount to more than operating costs.
 

a. Fixed Capital
 

(i) 
 Land, Bui2dings and Equipment:- It is assumed
that the plant wiil be located in the outskirts of one
of the cities .rentiored in paragraph 8 which have an
 average land cost of 60,000 baht per hectare.
 

Construction requirements will be the same
as for any industrial building. 
 It is suggested it
be a concrete structure with brick walls or any other
materials available in the area. 
The estimated total
cost of constructing the slaughter buildings is 5,100,700
baht which equals 1,845 baht per square meter. 
An
 average life for the building of 25 years has been
adopted for depreciation purposes. Equipment costs
 are based on the gravity-on-the-rail system.
 

Equipment for rendering, by-product treatment,
refrigeration and a boiler have been included in the
budget. 
The total equipment cost is 4,268,160. A
life of 10 years has been assumed on the equipment.
Installation charges are estimated to be 640,224 baht.
 

Other costs to be considered are the design
fee 5 percent, interest costs during construction, and
provisions for contingencies. 
These costs are estimated
 
at 1,909,544 baht.
 

Meat distribution in the area, as well as
transportation to the railroad station for sales to
Bangkok or export purposes, can be done by four

refrigerated trucks. 
Provision has also been made
for a pick-up truck for other services. The total
 
cost for transportation amounts to 1,140,800 baht.
Therefore, the total fixed capital is 13,241,228

baht.
 

Table XVII summarizes these investments.
 

b. Operational Costs
 

The salaries, wages and prices, unless indicated otherwise
are those which prevail in Thailand. 
The costs have been calculated
according to the operations described in paragraph (i) below.
 

1/ Note: The ratio of liveweight to carcass of 2:1 is an
 
international accepted figure.
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A full costing approach has been used which includes depreciation,
 

interest charges, as well as the usual labor, utilities, 
and
 

In the operation costs, the purchasing of cattle for
supplies. 

In order to calculate the
slaughter has not been included. 


break-even point the operational costs have been segregated 
into
 

their fixed and variable components.
 

To cover all the slaughtering
(i) Salaries and Wages:-

services, holding pens, refrigeration, by-products
 

handling, maintenance and administration, a total amount
 
(See Tables XVIII
of 1,043,600 baht per year is required. 


and XIX for details.)
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Table XVII 

Slaughterhouse Fixed Capital Costs 

Fixed Capital Baht Total Baht 

1 
2 

1 
2 
3 
4 
5 
6 
7 
8 
9 

1 

2 
3 
4 
5 
6 

1 

1 
2 

3 

1 
2 

Lend
3 hectares of land @ 60,000 baht/ha 130,000Land Title 

1,300Subtotal A 

Buildings and Construction 2 
Grading and filling @ l0baht/m . 300,000Stockyards 1,509 m @ 403 baht/y' 60D,000Building, 730 m @ 2,500 baht/i 2 1,825,000
Refrigeration facilities2400 m @ 2,750 aht/m 1,400,000Building forhides, 135 m @ 1,230 baht/m 162,000
Lagoons - anaerobic and aerobic 250,000Plumbing, water and sewage 220,000
Elestric system 13D,000Miscellaneous, 10% of total 463,700

Subtotal B 

Equipment
Slaughtering equipment, gravity on the rail 
system 

1:196,000
Rendering equipment 72J,030
Refrigeration equipment 810,Gn00Boiler, pumps, air compressors, etc. 230,060Miscellaneous, 20% of above 592,C00
Transportation costs (ocean freight, crating,
insurance, etc.) 20% of above 711,360Subtotal C 

Equipment Installation Cost
15% total equipment cost 640,224

Subtotal D 

Total A, B, C, D. 

Other Costs 
Consulting Engineering fees 5% of A-B-C-D 509,544
Administrative and legal costs during con
stiiuction (estimate) 900,000Miscellaneous 

500,000
Subtotal E 

Transportation Equipment
One pick-up-truck 

80,000Four 10 ton refigerated trucks 1,060,300
Subtotal F 

101,800 

5,100,700 

4,263,160 

640,224 

10,190,884 

1,909,544 

1,140,800 

Total Fixed Capital 13,241,228 

VI-55
 



(ii) Utilities and Supplies:- The fixed utilities and 
supplies, electricity, office supplies, etc. will 
correspond to administration, light and overhead expenses, 
as shown in Tables XVIII and XIX. 

Table XVIII
 

SLAUGHTE RHOUSE 
Fixed Operating Costs Per Year
 

Fixed Costs Baht Total Baht
 

A Salaries 
1 Plant Manager 
2 Plant superintendent 
3 Sales manager 
4 Livestock buyer 
5 Office Manager 
6 Bookkeeper 
7 4 clerks @ 24,300 baht 
U 2 watchman @ 6,J10 baht 
9 Veterinarian 

Subtotal A 

B UZilities and Supplies 
I Electricity, fuel, telephone, mail, office 

supplies etc. 
Subtotal B 

C Depreciation and Interesc 
1 Depreciation: (Less 10% scapr value) 
2 Buildings: 25 years 
3 Equipment: 10 years 
4 Transp. Equipment: 6 years 
5 Interest Capital 12% 

Subtotal C 

D Miscellaneous 
I Start-up expenses 
2 Insurance est. 
3 iaintenance 2% Equipment 

Subtotal D 

Total Fixed Costs 

96,000 
60,030 
50,1)03 
45,00 
45,303 
36,000 
96, O.) 
12, 31Xc 
60,03 

500,000 

2J3, 30," 
200,030 

183,525 
902,999 
171,120 

1,538,947 

1ODD,30 
12),0;03 
35,363 

.,952,054 

2,846,691 

305,363 
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Table XIX 

SLAUGHTER HOUSE
 

Variable Operating Costs Per Year
 

2 Variable Costs Baht Total Baht 

A WAGES 

1 3 Yoremen @ 2,200 baht/month 79,200 
2 17 Laborers for bee kill @ 700 bagt/month 142,800 
3 8 Laborers for chilling and shipping @ 700 

baht/month 67,200 
4 6 Laborers by-products operation @ 700 9/month 50,400 
5 4 Laborers for feeding pens and yards @ 500 

baht/month 24 000 
6 1 Labcrer for scale @ 700 baht/month 8,400 
7 1 Mechanic @ 1,000 Baht/month 12,000 
3 3 Assistant mechanics @ 900 baht/month 32,400 
9 2 Laborers for cleaning @ 500 baht/month 12,000 
10 5 truck drivers @ 1,200 baht/month 72,000 
11 6 Laborers for unspecified jobs @ 600 baht/month 43,200 

Subtotal A 543,600 

B UTILITIES 
1 Fuel (Fuel oil for boiler @ 80 stang/liter) 420,00J 
2 E1ectricity 703000 KWH/month @ 0.42 baht/KW' 350,000 
3 Water 30,000 m 30,000 

Subtotal B 800,000 

C SUPPLIES 

1 7 Kgs of salt per hide @ 0.5 baht/kg. (40,000 
heads) 140,000 

2 Miscellaneous maintenance, repairs, etc. 700,000 
Subtotal C 840,000 

Total Variable Costs 2,183,500 

Total Fixed Costs 3,852,054 

Total Operational Costs 6,035,654 

Total Operating Costs per head (40,000 heads) 150.89 

Total Operating Costs per Kg. meat (205 
kg/head) .73 
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The variable cost itemized in Table XIX include the
 
expenses related to slaughtering operations. The fuel for

transportation facilities has been included in the miscellaneous

items. 
The total amount for fixed and variable utilities and
 
supplies amounts to 1,340,000 baht.
 

(iii) Depreciation and Interest:-
 A straight line depreciation

less a 10% scrap value, has been adopted. Buildings are
 
assumed to have a 25 year life. 
 Plant equipment has an average

life of 10 years and transportation equipment an average life

of 6 years. The total annual depreciation amounts to 2,846,691

baht. Annual interest at 12% is 1,588,947 baht.
 

(iv) Total Fixed and Variable Operational Costs:- Tables XVIII

and XIX show a total of 6,035,654 baht for total fixed and
 
variable costs. Assuming that the plant operates with 40,000

head of cattle per year, the total operating cost per head

slaughtered is 150.89 baht. With an average weight per
 
carcass of 205 kg., the operational cost per kg. of beef is
 
0.73 baht/kg. (No working capital has been included.)
 

(v) Working Capital:- Assuming a liveweight cost of 7 baht/kg

with an average weight per head of 410 kg., the total capital

required for the operation is:
 

Purchasing cattle for slaughtering 114,800,000 Baht
 
Operating cost 
 6,035,654 " 

Total 
 120,835,654
 
Interest 12% 
 14,500,278
Two months working capital interest 2,416,713 " Per head working capital interest 60.41 
 " 
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(vi) Returns per head:-


Income:
 

Carcasses (205 kg) @ 14 baht 
 2,870 Baht
 
By-products (See Table XX) 270 "
 

Total income products 
 3,140 Baht
 

Expense:
 

Purchasing cattle @ 7 baht/kg.

liveweight (410 kg)

Operating costs 

Interesting working capital 


Total expenses 


Net Income:
 

Net income 


Total capital investment 

Two months working capital
interest 


Total capital per head 


Return on investment 


2,870 Baht
 
150.89
 
60.41
 

3,081.30
 

58.70
 

13,241,228
 

2,416,713
 
15,657,941
 

391.44
 

15%
 

VI-59
 

http:3,081.30


Table XX
 

ESTIMATED INCOME FROM BEEF AND BY-PRODUCTS
 

(Operating Capacity 42,00) Heads of Cattle per Year)
 

1. CarcasG (53% of livewoight) 

2. Hides 


3. Bones (treated) 


4. Meat ieal (1) 

5. Blood .acal (1) 


,. Edilble :at (1) 


7. Tallow oil (I) 

3. Frozen glands (1) 


9. Frozen offals (1) 


1J. Othei.s (1) 


Total 


Total by products 


Total incone per head 


Total by products per head 


(1) Estimated prices.
 

Yield 

Per Head 


Kgs 


205.00 


23.5 


2.50 


2.70 


1.12 


11.93 

4.0 

3.24 


15.09 


2.30 

Totals 

(40,00 Heads) 


Kgs 


0,200,3j 


94,),03,,, 


100,j,-. 


l03,.),) " 

72, J 

477,22 

16 Jj,) 

9,6,j 


603,600 


112,31) 

Average Total 
Sale 

Price 
Baht/Kg Baht 

14.00 114,803,2J 

3.25 3,055,D)X," 

1.10 110*,JX 

5.20 561,C.JJ 

5,00 364,)", 

11.0 2,363,2: 

4.50 723, 0" 
15.00 l44, G 

4.00 2,414,4 . 

5.0 560,C)D 

125,592,203 

10,792,230 

3,143 

27) 
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VII. ECONOMIC GROWTH AND STRUCTURAL CHANGE IN NORTHEAST
 

THAILAND - SHIFT AND SHARE ANALYSIS
 

by
 

James A. Chalmers 
Richard S. Cowan, Jr.*
 

1. 	INTRODUCTION
 

Over the past decade, the growth experiences of the various
 
regions in Thailand have differed markedly. The Northeast in

particular has lagged the Rest of the Kingdom in terms of growth

of value-added. The purpose of this paper is to examine the re
lationship between the growth of the Northeast and the growth of 
the 	nation as a whole over the period 1960-1969.
 

We show how a modified shift and share technique can be used
 
to analyze the changing relationship in the distribution of pro
duction between the Northeast and the Rest of the Kingdom. The
 
analysis concludes that the Northeast's relative decline over the
 
past decade is due not so much to its unfavorable mix of indus
tries but to the fact that these industries grow more slowly in
 
the 	Northeast than elsewhere. 

This study also advances, with appropriate caveats, a shift
 
and 	share projection of GRP for 1976. The formulation is based
 
on exogenous sectoral projections which account for changing de
mand and supply relationships expected at the national level
 
through 1976. These exogenous projections are coupled with
 
assumptions concerning future market access 
and the availability

of factors of production in the Northeast. The results imply

continued divergence in the volume of output between the North
east and the Rest of the Kingdom over the Third Plan Period.
 

2. 	THE SHIFT AND SHARE FRAMEWORK FOR THE ANALYSIS OF REGIONAL
 
GROWTH
 

The analysis of regional growth in terms of "shares" and
"shifts" arose because it was convenient to think about the 
growth of regions in two parts - a part due to the overall growth
of the country (a region's share), and a part which one region 

* Dr. Chalmers is visiting Professor of Economics at Thammasat
 
University. 
 Dr. Cowan is a Captain in the U.S. Army, currently
assigned to USOM. The authors wish to acknowledge the assistance
of Arharn Supate at Thammasat University who has assisted us at 
all stages in the research that lies behind.this paper. We have 
also been ably assisted by Miss Montira a student at Thammasat 
University, and Mr. Gijja a student at Chulalongkorn University. 
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gains at the expense of another region (a shift). Originally,
used as an accounting device to sort out the various factorswhich contribute to regional growth,l/ it has 	 more recently beenextended to predict regional growth. 
Growing interest in the
methodology of regional economics has resulted in several critiques 	of shift and share analysis.2/ In applying the technique
to 
the growth of Northeast Thailand, we have modified the methodology in response to several of these criticisms.
 

2.1 The Descriptive Model
 

The shift and share model is an identity which accounts
for the growth of some regional variable, by attributing it to
total national growth, total industry growth, and the growth of
 an industry in 
a region which can only be explained by that industry's unique competitive position vis-a-vis other industries
in the 	area. These three components are defined as:
 

(i) 	 The Regional Share (R) is the amount by which value
added would have grown in a region if regional production increased at exactly the same rate as national
 
production.
 

(ii) 	 The Proportionality Shift (or industrial mix effect)

is the amount by which the growth of a region's production deviates from the rate of growth of national

production due to a high regional concentration of
industries which experienced either a typically fast
 or a typically slow growth. 
 Thus, a region with an
above average proportion of industries experiencing

zapid growth at the national level will have a posi
tive proportionality shift. 
A region which has an
above average number of slow growth industries at the

national level will have a negative proportionality
 
shift.
 

(iii) 	The Differential Shift is the result of a given industry growing more rapidly in some regions than in

others. If an industry expands more rapidly in one
region 	than it does in another regions possessing the
 same structure, the region will experience a positive

differential shift. 
If a region does less well on

the average than the nation in particular industries
 
it will have a negative differential shift.
 

l/ Some of the most notable work includes Perloff et. al (1),Ashby (2), Creamer (7) , Dunn (3), and Fuchs (9).2/ Three recent examples are Houston (10), 
Mac Kay (11), and

Brown 	(5).
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The relationship among these components for a single in

dustry in a single region may be expressed mathematically as:
 

(1) Sij = Sij + & Sij 

Where: 

(la) aS'j = Sij (GDP*/GDP) - I + (S /Si)-(GDP*/GDP
 

+Ssj (Sij/Sij - (.S/ Si)) 

Where: GDP is Gross Domestic Product at the beginning of the
 

period.
 

GDP* 	is Gross Domestic Product at the end of the period.
 

Si 	 is value added in the ith industry at the beginning
 
of the period.
 

S i 	 is value added in the ith industry at the end ofthe period.
 

Sij is value added in the ith industry and the jth re
gion at the beginning of the period.
 

S~j 	 is value added of the ith industry and the jth reij gion at the end of the period.
 

For example, to examine the change in value added in indus
try i in region j the growth rate of total output would be multi
plied by Si- to calculate the regional share effect (R). To 
calculate the proportionality shift, (*) the divergence between the 
growth rate of industry i and GDP is multiplied by Sij. The pro
portionality effect is positive or negative depending on the
 
relative growth rates of GDP and Si . The third element of change

is the competitive or differential effect (D), which depends on
 
the rates of growth of a given in,lustry in different regions. It
 
is a residual in the sense that it is the difference between 
actual change and that accounted for by (R) and (P). The compe
titive component is positive if Sij is enjoying faster growth 
than the same industry in other areas and negative if it is not 
keeping pace. 

The shift and share technique can readily be extended to
 
regional analysis. This is accomplished by summing the com
ponents of change over each industry within a region. A pos
itive industry mix component indicates that the region has a
 
preponderance of rapid rather than slow growth industries,
 
and is growing faster than total GDP. The differential effect,
 
when calculated for the region as a whole, indicates whether
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the region has competitive advantages over other regions. A

positive component means that the performance of the industries
 
with the region is better than other areas possessing the same
 
structure.
 

Different economic variables are responsible for the differ
ent shifts. 
 Industry mix gains or losses are attributable to
 
such factors as 
the changing demand and supply structure of the
 
industry at the national level, including changing tastes and

technology, price and income elasticities, and the capacities

of different regions to assimilate rapid and slow growth indus
tries. To understand the competitive component, on the other
 
hand, requires a study of the input-output relationships of

specific industries as well as the locational decisions made by

private business.
 

Shift and share analysis is only one way to organize one's
 
thinking about those variables which have influenced regional

change. It should not be construed as a technique which pur
ports to explain the changing character of the components.

Rather, it is an 
indicator of where to look for explanations of
 
the growth experience.
 

2.2 The Projection Model
 

Lowell Ashby has suggested that the shift and share tech
nique be used for making pxojection.3 / His formulation is baced
 
on exogenous projections of total national and total industry

output. This model has the advantage of accounting for changing

demand and supply relationships at the national level which have
 
a direct influence on the region.
 

The enabling assumption is that the differential component

for the forecast period will resemble that of the past. Making

this assumptiJon, value added for a regional industry for the
 
next period can be written as:
 

(2) S** s*.Ss**+iJ ij 1J 

(2a) S (2a)ijS* Si 1S * GDP/ GDP*) - + Si . /S.* ) 

(GDP**/GDP*)J + S! (S j/Sij) (S i */Si) 

3/ See Ashby (4).
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2.3 

The exogenous projections of GDP** and Si 
 yield the expected R and P for the regions industry. To complete the projection the hypothesis is that the competitive or differential
component (D) equals that of the previous period 
 Thus the
model becomes:
 
** * * *+~ S 

(3) Si = j + Sij (i) + Si j (i-i) +,sij j/Sij)
(St /Si) 

Where:
 

E is the projected rate of growth of GDP
 

ii is the projected rate of growth of Si
 

is 
a scalar adjustment if the projection period is 
a
different length from the historical period over which

the analysis is made. 

Critique and Evaluation
 

One of the most persistent criticisms of shift and share
concerns 
the length of the time period over which growth is
measured. 
If the time period is great, the shift in output
may be improperly classified with respect to the components
responsible for change. 
 The problem is critical if the industrial structure of the region relative to the nation is 
changing
rapidly. 
The fact that a region improves its mix of industries
 may be hidden if the base against which change is measured is
the structure of the region in the beginning (or ending) period.
While several possibilities 
exist for treating the problem of
changing structure, nothing short of 
a multi-point analysis,
(i.e. dividing the period up into shorter intervals) has been
advanced as 
a method which "properly" accounts 
for the impact
changing industrial structure has 
on the transformation pro
cess. 4/
 

The advantage of multi-period analysis is obvious;
region is if theimproving its mix of industries relative to other regions, 
this fact will be reflected by an upward trend in the
proportionality shift. 
An analysis spanning the period can not
reflect this structural change. 
 Likewise, improvement (or lack
 

4/ Stillwell 
(13) has advanced and Ashby (1) clarified the
method to measure the extent to which 
a region has modified its
industrial structure. The technique cannot be used for this purpose as 
it can give contradictory results under a broad range of
conditions. See Chalmers (6).
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thereof) in the regions competitive position can be estimated
 
by trend in the differential shift over time.
 

It may be demonstrated that multi-period analysis leads the
 
researcher to different conclusions than an analysis conducted
 
over an entire period.5/ Obviously the empirical reliability
 
and validity of such an analysis far outweighs the extra time
 
spent in calculation. These statements also hold for the pro
jection model. If an assumption is to be made based on struc
tural change over time, not on structure at a point of time.
 
Thus, the descriptive analysis and projections which follow are
 
based on yearly, rather than period analyses.
 

3. SHIFT AND SHARE ANALYSIS OF NORTHEAST THAILAND: 1960-1969
 

Based on the shift and share model discussed above, the
 
growth of the Northeast was examined for each of the years from
 
1960-1969. The annual results are presented in Appendix A,
 
Tables 1-10 and summarized in Table 1.
 

We see, that the increases in GRP in the Northeast over the
 
period 1960-1969 of $8.424 billion could be broken down into a
 
share component of $9.698 billion and a shift component of p1.274

billion. This negative shift could have occurred for one of two
 
reasons. Either the Northeast has an unfavorable industrial mix,
 
or it suffers from competitive disadvantages, so that, in spite
 
of its industrial mix it does less well than other regions.
 

Apparently, thc relative shift away from the Northeast is
 
not due to an unfavorable mix of industries but rather to an
 
inability of given industries to grow as fast in the Northeast 
as elsewhere in the nation. While the Northeast experienced a 
positive proportionality shift of $-.034 billion over the decade,
 
indicating slight improvement from its mix of industries, it
 
experienced a differential shift loss of 01.308 million to other
 
regions. Thus the mix effect was more than offset by the North
east's inferior competitive position.
 

Thus far we have made no reference to the specific sectors
 
which have been responsible for the decline in the Northeast's
 
share of value added. This is easy to do however, since each
 
of the share and shift components discussed above are derived
 

5/ A comparison of shift and share results obtained by

treating 1960-1969 as a single period as opposed to yearly
 
sub-periods is described in Appendix B.
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Table 1 

The Regional Pattern in the Growth of Value Added
 

Northeast vs Rest of the Kingdom
 

Yearly Summary 1960-1969
 

(Billion of Baht at Constant 1962 Prices)
 

Value Added Actual Component of Components of Shift 
Regions 

1960 1969 Change 
Change 

Share Shift Proportion- Differen
ality Effect tial Effect 

Northeast 10.045 18.468 8.423 9.698 -1.274 .034 -1.308 

Rest of Kingdom 46.024 93.910 47.886 46.611 +1.274 -.034 +1.308 

Total 56.069 112.378 56.309 56.309 0 0 0 

Source: National Accounts Division, NEDB. 



on a sector by sector basis. Table 2, is based on the yearly 
analysis in Appendix A, shows each sector's share if it had
 
grown over the period 1960-1969 at the same rate as GDP. The
 
share is then subtracted from the actual change to find the
 
shift to or from the region attributable to each industrial
 
sector.
 

Among the conclusions one may draw from Table 2 are the
 
following:
 

1. Negative shifts were concentrated in four sectors:
 
Othercrops 	(0-.866 billion), Paddy (0-.813 billion), Livestock
 
(%-.416 billion), and Manufacturing ($-.232 billion).
 

2. The reasons for the shifts in these sectors were dif
ferent. Paddy was the source of a large negative shift primarily
 
because Paddy has an unfavorable differential advantage to the
 
Rest of the Kingdom.
 

In the Other Crops sector of the Northeast suffered both from
 
negative proportionality and negative differential shifts amount
ing to more than $-.400 million each. The Manufacturing sector is
 
growing slowly in the region because the Northeast is not able
 
to keep up with the growth of Manufacturing elsewhere in the
 
Kingdom. The negative shift in Livestock is entirely due to a
 
negative industrial mix effect of $-.513.
 

3. A few sectors were instrumental in preventing an even
 
more rapid deterioration of the relative position of the North
east during the 1960's. Key among these were the construction
 
sector with a positive shift of $-.578 billion, followed by seven
 
other sectors with positive shifts ranging downward from $-.217
 
to $-.016 billion; Wholesale and Retail Trade, Services, Quarrying,
 
Electric and Water, Tranqportation and Communication, and Cassava.
 

The conclusions from the analysis are straightforward.
 
Agricultural production is the main source of the relative shift
 
of economic activity away from the Northeast. Northeast agri
cultural production is in crops with unfavorable access to in
puts or to markets, and these sectors have therefore grown more
 
slowly than elsewhere in the Kingdom. It is likely that agricul
ture will remain a source of negative shifts for the Northeast in
 
the future. Paddy and Other Crops will continue to be slow
 
growing sectors at the regional level. Further, the large posi
tive differential shift in Construction and allied activities can
 
not be expected to continue. Thus, it appears that the Northeast's
 
position relative to the Rest of the Kingdom will continue to
 
deteriorate even if differential improvement occurs in some sectors.
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Table 2
 

Annual Shift and Share Analysis: Northeast, Thailand
 

Summary by Sector
 

(All Values in Billion of Baht at Constant 1962 Prices)
 

1960-1967
 

Value Added Actual Components of
 
Sector 	 Change 
 Components of Shift 

Change ___N 
1960 1969
 Share 
 Shift Proportion-
 Differential 

I I ality Effect Effect 

1. Paddy 2.442 3.829 1.387 2.199 -.813 .091 -.904
 

2. Maize 
 .110 .122 .012 .051 -.039 .037 -.076
 

3. Cassava .014 .050 .036 .020 
 .016 .003 .013
 

4. Kenaf 	 .362 .710 .348 .457 -.110 
 -.146 .036
 

5. Other Crops 1.412 1.514 .102 .966 -.866 -.423 -.443
 

6. Livestock .953 1.349 
 .396 .812 -.416 -.513 .097
 

7. Fisheries .153 .313 .160 .158 
 .002 .223 -.221
 

8. Forestry .358 .583 .225 .351 -.128 .091 -.219
 

9. Mining and 
 .017 .246 .229 .066 .163 .091 .072
 
Quarrying
 

10. 	Manufactur- .717 1.186 .469 .701 .227
-.232 -.459
 
ing
 

11. 	Construction .412 1.623 1.211 .621 .273
.578 	 .305
 

12. 	Electric and .013 .210 .197 .039 .159 .059 .100
 
Water
 

13. 	Transporta-
 .316 .836 .520 .390 .130 -.047 .177
 
tion and Com
munication
 

14. 	Wholesale and 1.271 2.835 1.564 1.347 .217 .132 .085
 
Retail Trade
 

15. 	Banking, Insu-
 .030 .139 .109 .051 .057 .C47 .010
 
rance and
 
Real Estate
 

16. 	Dwellings 
 .250 .312 .062 .198 -.1.36 -.111 -.025
 

17. 	Public Admin- .444 .810 .366 .413 -.048 -.044 
 -.004
 
istration and
 
De fense 

18. 	 Servires .771 1.802 1.031 .836 .193 .045 .148
 

TO 	 10.045 18.469 8.424 9.698 -1.274 .034 -1.308 

,Jr:(~ rit:tional Accounts )ivision, NEDB. 
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4. SHIFT AND SHARE AS THE BASIS FOR PROJECTIONS 1976
 

As performed above shift and share analysis is a purely
 
descriptive device. It focuses attention on differences in
 
the growth experience of regions by categorizing them into pro
portionalit or differential or effects. The growth of the
 
region is broken down into a part due to the growth of various
 
sectors at the national level and a part due to differential
 
shifts to or away from the region. It is the basis for theor
izing about regional growth only to be extent that a theory is
 
proposed to explain the sectoral composition of national growth
 
and the deviation experienced by each region.
 

Yet, as discussed previously, an allocation perspective
 
like shift and share analysis is relatively easy to adapt to
 
make projections as the consequences of regional activity are
 
assessed against the background of expected developments in the
 
national economy.
 

Let us turn to the projection model discussed in section
 
2.1. The model advanced by Ashby rests on the assumption of
 
"persistency" in the differential component. Obviously this
 
assumption is valid if stability is observed in the component
 
over time. If an industry's competitive differential is unstable
 
it is unlikely that the model will organize a regional forecast
 
in the proper manner. 

Our research shows that the differential component is highly
 
unstable for the majority of industries for the period 1960-69.
 
Thus, Ashby's regularly assumption is infeasible in specifying
 
the differential component for Si, for 1969-1976. Instability
 
in the component may be caused by changing local supply relation
ships, cyclical activity, weather etc., any of which may be high
ly erratic in Northeast Thailand. What is interesting, however,
 
is the trend these changes take. Trend indicates improvement or
 
deterioration in the shift components, calculated against chang
ing bases. To adopt the shift and share analysis for projection
 
purposes, an annual rate of growth calculated from trend in the
 
competitive component for each industry is highly desirable.
 

Unfortunately, the component calculated on a year to year
 
basis for each industry in the Northeast does not display the 
trend one could expect. Correlation analysis indicates that
 
variation in the majority of differential components is not
 
closely associated with time.
 

These tests lead to interesting conclusions. Since there is
 
apparently no correlation between time and the differential
 
effect, the estimation of trend is reducible to a simple yearly
 
average. This appears to be Ashby's formulation of the model,
 
but is not. Our analysis is an average of yearly shift and share
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calculations siuumed over 1960-1969. 
 Ashby's assumptions concern
ing (D) is relative to initial year industrial structure.
 
Further, the base upon which (D) is projected is the terminal
 
year of the shift and share analysis not the base year.
 

If one accepts the assumption concerning the differential
 
for each sector one may generate sector industry by sector fore
casts of Northeast, Thailand to 1976 "statusquo", i.e. in the
 
absence of further shifts of development activity into the region.
 

We make the simplest possible assumption, namely, that the
 
differential shift will continue in the future to equal its
 
yearly, average in the past, and combine this with the NEDB's
 
sectoral output projections for the Third Plan, to project GRP
 
and the composition of GRP for the Northeast for 1976. 
 These
 
projections are presented in Table 3.
 

The striking things about the projections are that the re
lative position of the Northeast is projected to deteriorate at
 
a more rapid rate over the period 1969-1976 than it did over the
 
period 1960-1969 (a 2% vs 1% yearly growth differential). The
 
Northeast is also expected to grow more slowly than its current
 
rate of growth of 5.7 percent per year.
 

Table 3
 

Yearly Compound Growth Rates
 

Actual 1960-1969 and Expected 1969-1976
 

Northeast vs Whole Kingdom
 

Actual Expected

Region 1960-1969 1969-1976
 

Northeast 7.0% 
 4.9%
 

Whole Kingdom 8.0% 6.9%
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Going behind this overall forecast on a sector by sector
basis. 
 One gains the following insights from Table 4.
 
1. 
The main source of the expected deterioration is the
slower national projections in Paddy, Kenaf, Livestock and Construction.
 

2. 
The competitive effects of consequence for the period
1969-1976 are necessarily the same as
1960-69 those over the period
- big negative shifts in Paddy, Other Crops and Manufacturing, and the positive shift in Construction. 

3. The industrial mix effect is 
so large relative to the
competitive effects, that if the national sectoral forecasts
are reasonable accurate, it would take a totally unrealistic
set of projected competitive effects to conteract the overall
picture of continued (add accelerating) widening of the gap
between the Northeast and the Rest of the Kingdom.
 

These projections are based on the national sector forecasts prepared by NEDB and the assumption that competitive
relationships among regions will persist in the 1970's as 
they
have in the 19 60's. The persistency assumption is liable to
two major qualifications.

committed to 

First, the Royal Thai Government is
increasing the level of development expenditures
in the Northeast in the 1970's relative to the 1960's. 
 The increase may be of the order of magnitude of 11 billion a year.
The hope is by improving the Northeast's supply of certain factors
of production and by increasing their access to markets, the
Northeast will be able to enjoy a strengthened competitive position vis-a-vis the other regions of the Kingdom. 
This will result
in larger positive differential shifts in the 1970's than those
that characterized the 1960's.
 6/ The second qualification is
that the stimulus which the Northeast received over the past six
or seven years from U.S. Military construction can not be expected
to continue in the 1970's. 
 Thus,

cations the two most serious qualifito the persistency assumption are offsetting.
 

5. CONCLUSIONS 

While many tools and techniques available to study
are 

regional growth, shift and share analysis provides insights not
 

6/ If the government is 
able to neutralize the negative
differential shift away from the Northeast by its improvement of
input-output access, the projected annual rate of growth would
only increase from 4.9% 
to 5.8%.
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Table 4
 

Value Added Projections: Northeast, Thailand 

1969 - 1976 

(Add Values in Billion of Baht at Constant 1962 Prices) 

Sector Value Added Expected Components of 
Change 

Components of Shift 

Change 
1969 1976 Proportion- Differential 

Share Shift ality Effect Effect 

1. Paddy 3.829 3.471 -.358 2.267 -2.625 -1.922 -.703 

2. Maize .122 .192 .070 .072 -.002 .057 -.059 

3. Cassava .050 .113 .063 .030 .033 .023 .010 

4. Kenaf .710 .786 .076 .420 -.344 -.372 .028 

5. Other Crops 1.514 2.021 .507 .896 -.389 -.044 -.345 

6. Livestock 1.349 1.766 .417 .799 -.382 -.457 .075 

7. Fisheries .313 .537 .224 .185 .039 .211 -.172 

8. Forestry .583 .563 -.020 .345 -.365 -.195 .170 

9. Mining and .246 .441 .195 .146 .049 -.007 .056 

Quarrying 

0. Manufactur- 1.186 1.927 .741 .702 .039 .396 -.357 

ing 

1. Construction 1.623 2.329 .706 .961 -.255 -.492 .237 

2. Electric and .210 .736 .526 .124 .402 .324 .078 

Water 

3. Transporta- .836 1.451 .615 .495 .120 -.018 .138 

tion and Com
munication 

.4. Wholesale and 2.835 4.758 1.923 1.678 .245 .179 .066 

Retail Trade 

5. Banking, Insu- .139 .305 .166 .082 .084 .076 .008 

rance and 
Real Estate 

.6. Dwellings .312 .372 .060 .185 -.125 -.106 -.019 

.7. Public Admin- .810 1.187 .377 .480 -.103 -.100 -.003 

istration and 
Defense 

.8. Services 1.802 2.820 1.018 1.067 -.049 -.164 .115 

Total 18.469 25.775 7.306 10.934 -3.628 -2.610 -1.018 
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gained with other macroeconomic approaches. The purpose of this

study was to apply a modified shift and share model to describe
 
economic change in Northeast Thailand relative to the Rest of
the Kingdom for the period 1960-1969. We were able to categorize

the influence various factors have had on 
structural change over
 
the past decade.
 

The results of the analysis testify to the region's inabil
ity to grow relatively faster than the Rest of the Kingdom over
this period of time. 
 The Northeast has unfavorable input-output

access relative to other regions in the nation. 
The extent to
which these conditions persist the future will inhibit rapid

growth and development.
 

Assuming that inertia is 
a strong force in the transformation
 
process, the growth of the Northeast sector by sector was projected

for 1976. Given exogenous forecasts and the persistency assump
tion a compound rate of growth of 4.9 percent per annum was 
fore
cast for the period. 

It was hoped that shift and share would not only be a useful
 
way to describe the growth of the Northeast relative to the Rest
of the Kingdom over the past ten years, but would provide the
basis on which a model of regional growth could be constructed.
 
This second objective was not achieved, yet the very pessimistic

implications of the sectoral projections make it even more im
portant that the process of regional growth be understood.
 

In the meantime, however, development funds have to be allocat

plans written, etc. Thus, what implications does the shift and

share analysis have for the allocation of public investment? Does

it make more sense to invest heavily in sectors that have been
enjoying competitive advantages; should investment be concentrated
 
in industries that are expected to grow rapidly at the national

level; or should public investment be applied in such a way as 
to compensate for the slow national growth or competitive dis
advantages of certain sectors? 

Unfortunately, there is no reason to expect the marginal
productivity of public capital to be related to 
the past contri
bution of a sector to the share or shifts of activity into, orout of a region. For example, a sector could have sustained alarge negative differential shift because of low levels of local

demand, shortage of skilled labor, or shortages of capital. If

the negative shift is due to either of the first two factors, the
productivity of public investment will probably be 
quite low,

while it would be higher if the shift were due to a shortage of
capital. Thus, all we can say is that capital ought to be allo
cated to its highest productivity uses and the shift and share

analysis doesn't help us identify these uses. 
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APPENDIX A 

Yearly Shift and Share Analysis: Northeast, Thailand 

1960 - 1969
 

Value Added and the Components of Change
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Table A - 1 

Shift and Share Analysis: N'ortheast, Thailand
 

1960 - 1961 

(All Values in Billion of Baht at Constant 1962 Prices) 

Value Added Actial Components Components

Sector 	 Ade of Chanwe of Shift 

1960 11961 Chance Share Shift Propor- Differential
 
tionality Effect
 

Effect
 

1. Paddy 2.442 2.459 .017 .128 - .112 - .020 - .092 

2. Maize 	 .110 .054 - .056 .006 --.062 .005 - .067
 

3. Cassava .014 .013 - .001 .001 - .002 .005 - .006 

4. Kenaf 	 .362 .452 .090 .019 .071 .081 - .010 

5. Other Crops 1.412 1.430 .018 .074 - .056 .006 - .063 

6. Livestock .953 .937 .034 .050 - .016 - .016 

7. Fisheries .153 .156 .00 .008 - .005 .012 - .018
 

8. Forestry .358 .386 .028 .018 .009 - .16 .025 

9. Mining & Quarrying .017 .016 .001 .001 - - 

10. 	Manufacturing .717 .882 .165 .038 .127 .030 .097
 

11. 	Gonetruction .412 .426 .014 .022 - .008 - .001 - .006 

12. Electric and 
Water .013 .017 .004 .001 .003 .004 - .001 

13. 	Transportation &
 
Connunication .316 .379 .063 .016 .046 - .014 .061
 

14. 	 Wholesale and 
Retail Trade 1.271 1.383 .112 .067 .044 .022 .022 

15. 	Banking, Insurance
 
and Real Estate .030 .036 .006 .002 .004 .004 .001 

16. Dwellings .250 .254 .004 .013 - .009 - .006 -. 002 

Un17. 	Public Adninistat 
and Defense .444 .468 .024 .023 .001 - .002 .002 

18. 	 Services .771 .8s46 .075 .041 .034 .005 .028 

Total 10.045 10.646 .530 .071 .101 - .0301.6011 
Source: National Accounts kivisionNEDB. 
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Table A - 2 

Shift and Sharu analysis: Northeast, Thailand
 

1961 - 1962
 

(All Values in Billion of Baht at Constant 1962 Prices)
 

Sector 


1. Paddy 

2. Maize 

3. Cassava 

4. Kenaf 

5. Other Crops 

6. Livestock 

7. Fisherics 


8. Forestry 


9. Mining & Quarry
ing 


10. 	ManufacturinF 


11. 	Construction 


12. 	 Electric and 
Water 

13. Transportation
 
and Communication 


14. Wholesale and
 
Retail Trade 


15. 	Banking, Insurance
 

and Real Estate 


16. Dwellings 


17. Public Administa
tion and Defense 


18. 	Services 


Total 

Actual 


Change 


.772 


-. 006 

.001 

-. 186 

-. 219 

.061 


.020 


.057 


.004 


-.004 


.048 


.005 


.069 


.068 


.007 


.003 


.020 


.097 

j .817 

Components Components 
of Charxe of Shift 

Share Shift Propor- Differentialitionalit Effect 
Effect
 

.198 .574 .138 .436 

.004 -.010 .002 - .012 

.001 .000 .002 - .002 

.036 -. 222 -. 228 .006 

.115 -. 334 -. 170 -.. 164 

.080 -.019 -. 063 .044 

.013 .007 .013 .006
 

.031 .026 -.016 .042
 

.001 .003 -.003 .000
 

.071 -.075 -.037 -.112
 

.034 .014 .026 -.012
 

.001 .004 .001 .003
 

.031 .038 .004 .034
 

.112 -.044 -.049 -.005
 

.003 .004 .003 .001
 

.020 -.017 -.013 -.004
 

.038 -.018 -.015 -.003 

.068 .029 -.009 .038 

.857 -.040 -.334 .294 

Value Added 


1961 


2.4. 9 

.054 

.013 


.452 

1.430 

.987 


.156 


.386 


.018 


.882 


.426 


.017 


.379 


1.383 


.036 


.254 


.468 


.846 


10.646 


1962 


3,231 


.048 

.014 

.266 

1.213. 

1.048 


.176 


.443 

.C'2 


.878 


.474 


.027 


.448 


1.451 


.043 


.257 


.488 


.943 

11.463 


Source: National Accounts Division, NEUB. 
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Table A - 3
 

Shift and Share Analysis: Northeast, Thailand
 

1962 - 1963 
(All Values in Billion of Baht at Constant 1962 Prices)
 

Value Added Actual 96Mponents Coi;iponents 
of Chare Of Shift-

Sector 1962 1963 Change Share Shift Propor-
tiorSlity 

Differential 
Effect 

Efftct 

1. Paddy 3.231 3.468 .237 .270 -. 033 - .014 - .018 

2. Iaize .048 .046 -.002 .004 -.006 .010 - .016 

3. Cassava .014 .021 .007 .001 .006 -..001 .oo6 

4. Kenaf .266 .406 .140 .022 .116 .118 - .001 

5. Other Crops 1.211 1.496 .285 .101 .184 .023 .160 

6. Livestock 1.048 1.120 .072 .086 -.016 - .065 .050 

7. Fisheries .176 .168 -.008 .C14 -.022 .034 - .058 

8. Forestry .443 .482 .039 .037 .002 - .004 .006 

9. Mininp and Quarry
ing .022 .028 .006 .002 .004 - .004 

10. Manufacturing .878 .908 .03 .073 -.043 .009 - .052 

11. Construction .474 .571 .097 .040 .057 .01 .047 

12. Electric and 
Water .022 .024 .002 .002 - .001 .002 

13. Transportation & 
Goi.munication .448 .450 .002 .037 -.035 - .022 - .014 

14. Wholesale and 
Retail Trade 1.451 1.572 .121 .121 - .023 - .023 

15. Bankinp, Insurance 
and Real Estate .043 .048 .005 .004 .002 - .001 

16. Dwellings .257 .264 .007 .021 -.014 - .014 

17. Public Administa
tion and Defense .488 .532 .044 .041 .003 .006 - .002 

18. Services .943 1.011 .068 .078 -.011 - .016 .006 

Total 11.463 12.615 1.152 .958 .194 .096 .098 

Source: National Accounts Division, NEOB. 
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Table A - 4 

Shift and !hare hnaly~is: Northeast, Thailand 

1963 - 1964 

(all Values in Billion of Baht at Constant 1962 Prices) 

i Cgmponents i Coponents 

Value iAdded Actual of Change Cof Shift
 
Sector Io hf


1963 1964 Change Sharei Shift Propor- Uifferential
 
tionaliLy Effect
 

Effect 

1. Paddy 3.468 3.186 -.282 .229 - .5i - .381 - .130
 

2, Maize .046 .045 -. 001 .003 - .O0U .002 - .006
 

3. Cassava .021 .023 .002 .001 .001 - .001 .002 

4. Kenaf 	 .4o6 .579 .173 .026 .146 .129 .016
 

5.Other Crops 1.496 1.227 -.269 .098 - .368 - .062 - .306 

6. Livestock 1.120 1.079 -,04i .074 - .115 - .044 - .072 

7. Fisheries .168 .1E9 .021 .011 .010 .025 - .015
 

8. Forestry .482 .513 .031 .032 - .0011 - .002 .OC2 

9. Mining and Quarry
ing .028 .052 .024 .002 .022; .010 .012
 

10. 	Manufacturing .908 .882 -.026 .060 - .066i .018 - .104 

11. 	Construction .571 .741 .170 .038 .132 .047 .085
 

12, 	Llectric and 
Water .024 .031 .007 .002 .006 .004 .001 

3. Transportation
 
and gomnnication .450 .477 .027 .030 -.002 .022 - .024
 

Wholesale and
 
Retail Trade 1.572 1.669 .097 .104 -.006 .071 - .078
 

15. 	Bankin', Insurance 

and Real Lstatc .048 .054 .006 .003 .02 .004 - .001 

16. Dwellings .264 .272 .008 .017 -.009 - .009 -


L7. Public Administa
tion and Defense .532 .547 .015 .035 -.020 - .020 -

L8. Services 1.011 1.066 .055 .066 -.012 .008 - .019 

Total 12.615 12.632 .017 .833 -.816 - .180 - .636 

Source: National Accoumits Division, JEDB.
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Table A-5 

Shift and Share Analysis: Northeast, Thailand
 

1964 - 1965
 

(All Values in Billion of Bahtat Gonstant 1962 Prices)
 

Value Added Actual Components - -

Sector iof Chage 0 
1964 1965 Change I Share Shift Propor- Differential 

I _______________Effect 

tionality Effect 

1. Paddy 3.186 2.852 -. 334 .250 -. 564 - .374 - .210 

2. Maize .45 .053 .008 .004 .004 .003 .002 

3. Cassava .023 .038 .015 .002 .013 - .003 .016 

4. Kenaf .579 .992 .413 .046 .368 .352 .015 

5. Other Urops 1.227 1.272 .045 .096 -.051 - .039 -.012 

6. Livestock 1.079 1.085 .006 ,084 -.078 - .054 - .024 

7. Fisheries .19 .256 .067 .014 .052 .006 .046 

6. 'orestry .513 .521 .008 .040 -.032 .015 - .048 

9. Kining and Quarry
ing .052 .082 .030 .004 .026 .012 .014 

10. hanufacturing .882 1.040 .158 .069 .088 .071 .017 

11. Construction .741 .942 .201 .058 .142 .024 .119 

12. Electric and 
Water .031 .041 .010 .002 .008 .006 .002 

13. Transportation & 
Corunication .477 .554 .077 .037 .040 - .014 .054 

14. Wholesale and 
Retail Trade 1.669 1.816 .147 .131 .016 - .031 .046 

15. Banking, InsurancE 

and Real Lstate .054 .065 .011 .004 .006 .004 .003 

16. Dwellings .272 .279 .007 .021 -.014 - .012 - .001 

17. Public Administa
tion and Defense .547 .591 .044 .042 .001 - .001 

18. 3ervices 1.066 1.169 .103 .084 .019 .028 - .009 

Total 12.632 13.6481 1.O16 .292 .024 -. 006 .030 

Source: 14tional Accounts Division, IEDB. 
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Table A - 6 

Shift and Share Analysis: Northeast, Thailand 

1965 - 1966 

(All Values in Billion of Baht at Constant 1962 Priceb,
 

Value Added Pictual Coiponents Qomponents 
Sector _ of Chne of Shift 

1965 1966 Change Share Shift Propor- Uifferential 

I 
tionality 
Effect 

Lffea% 

1. Paddy 2,852 4.026 1.174 ,348 ,826 .273 .553 

2. Maize .053 .085 .032 .007 .025 - p025 

3. Cassava .038 .029 - .009 ,005 -,014 .006 . 1020 

4. Kenaf .992 1.233 .241 .121 .120 .106 .014 

5. Other Crops 1.272 1.317 .045 .155 -.110 .035 - .145 

6. Livestock 1.085 I 1.207 .122 .132 -.010 - .078 .068 

7. Fisheries .256 .276 .020 .031 -.011 .010 - .021 

8. oresiry .521 .500 - .021 .064 -.065 ,104 - .189 

9. Yining and Quarry
ing .082 .134 .052 .010 .042 .006 .036 

10. Manufacturing 1.040 1.017 - .023 .127 -.150 - .006 - .14 

11. Construction .942 1.131 .189 .115 .074 .088 - .014 

12. lectric and I 
Water .041 062 .029 .005 .016 .006 .008 

13. Transportation and 
Coi-mxnication .554 .616 .062 .068 -.006 - .028 .022 

14. Wholesale and 
Retail Trade 1.816 2.225 .409 .222 .187 - .036 .223 

15. Banking, Insurance 

and Real Estate .065 .083 .018 .006 .010 .007 .003 

16. Dwellings .279 .267 .006 .034 -.026 - .023 - .003 

17. Public Administa
tion and Defense .591 .591 .000 .072 -.072 - .058 - .014 

18. Services 1.169 10.171 .183 .143 .040 - .027 .067 

Total 13.648 16.171 2.523 11.667 .856 .387 .469 

Source: Niational iiccounts Division, NELB. 
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Table A - 7
 

Shift and Share Analysis: Northeast, Thailand
 
1966 - 1967
 

(All Values in Billion of Baht at Constant 1962 Prices)
 

Value Kdded j.ctual Components Components
Sector 1966 1967 Change of Chne _ of Shift
1 Share Shift Propor- Differential
 

tionality Effect
 
Effect
 

1. Paddy 4.026 2.490 -1.536 .222 -1.758 .468 - 2.226
 

2. Maize 	 .065 .088 .003 .005 - .002.002 	 - .004 

3. 	 Cassava .029 .035 .006 .002 -.003.004 	 .007
 

4. Kenaf 1.233 - .293 - .361
.940 .068 -.349 - .,012 

5. Other Crops 1.317 1.332 .015 
 .073 - .058 -.093 .035 

6. Livestock 1.207 1.247 
 .040 .067 - .027 -.027 

7. Fisheries .276 .268 - .008 .015 - .023 .018 - .041
 

8. Forestry 
 .500 .518 .018 .028 - .010 .012 - .022 

9. 	 Mining and Quarry
ing .134 .19a .064 .007 .057 .033 .024 

10. 	Manuf' cturing 1.017 1.141 .124 .056 068 .044 .024 

11. 	Construction 1.131 1.373 .242 .062 .152
.160 	 .028
 

12. 	Electric and
 
Water 	 .062 .091 .029 
 .003 .026 .010 .016
 

13. 	Transportation &
 
gommuncation .616 .702 .086 .034 .052 
 .018 .034
 

14. 	 Wholesale and 
Retail Trade 2.225 2.498 .273 .123 .150 .152 .002-

15. 	Banking, Insurance
 
and Real Estate .083 .106 .023 .005 .010
.016 	 .008
 

6. Dwellings 
 .287 .295 .001 .016 - .068 -.004 - .004 

17. 	Public iidminista
tion and Defense .591 .647 .056 .033 .023 .015 .008 

L8. Services 1.352 1.394 .042 .075 - .033 .061 .094-

Total 16.171 15.363 - .808 .893 -1.701 .519 - 2.220 

Source: NationLl Accounts 'ivision, NUB. 
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Table ji - 8 

Shift and Share Analysis: Northeast, Thailand 

1967 - 1968
 

(All Values in Billion of Baht at 6onstant 1962 Prices)
 

i 	 ii 
Value Added i ctual Components Components
 

Sector 7 of Change of Shift
 

1967 1968 Change IShare Shift Propor-	 Differential
 
tionality Effect
 
Effect
 

I 
1. Paddy 2.490 3.55I .965 .224 .741 .052 .669 

2. Maize 	 .088 .103 I .015 .008 .007 -. 003 .010 

3. 	 Cassava .035 .047 .012 .003 .009 -.003 .012 

-
4. Kenaf 	 .940 .363 -.577 .085 -.662 -.651 .011
 

5. Other Crops 1.332 1.411 .079 .120 -.041 -.059 .018
 

-.050 -.075 .025
6. Livestock 1.247 1.309 .062 .112 


-7. 	 Fisheries .:268 .290 .022 .024 -.002 .048 .050 

- .0118. ]orestry .518 .572 .054 .047 .007 .018 


9. 	ining and Quarry
ing .198 .219 .021 .018 .003 .007 - .004
 

10. lianufacturing 1,141 1.095 -.046 .103 -.147 .012 - .159 

- .0411. 	Construction 1.373 1.455 .062 .124 -.042 -.001 


12. Electric and
 
.0111ater .091 .161 .070 .008 .062 	 .051 

13. 	Transportation 
and Gormunication .702 .779 .077 .063 .014 -.027 .041 

14. 	 Wholesale and 
Retail Trade 2.498 2.537 .039 .225 -.166 -.009 - .177 

15. 	Banking, Insurance 

and Real Estate .106 .122 .016 .010 .006 .008 - .002 

16. 	Dwellings .295 .304 .009 .027 -.018 -.015 - .003
 

17. 	 Public tidmnista
.006tion and Defense .647 .743 .096 .058 	 .038 .032 

.117 .088.242 .125 .029
18. 	Services 1.394 1.636 


Total 15.363 16.601 1.2.J8 1.364 -.146 -.626 .480
 

Source: National accounts Division, NTLB.
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Table A - 9 

Shift anm Share hnulysis: Northuzst, ThaiLraj 

1966 - 1)69 
(,1 Values in Billion of Baht aL Const...nt 1962 erices) 

Value Adde., .vtuk Go.ionents ComponentsSector 
._ofae of Shiih 

11968 11969 'Cnange Share Shift Propor- Differentialtionality Effect 
Effect
 

. Paddy 13.455 3629 .374 .330 .044 - .051 .096 
2. tiaize .103 1 .1221 .019 .010 .009 .016 - .006 

3. Cassava .047 .05 0 .003 .Ci4 -.001 .001 - .002 

4. Kerif .363 .710 -.347 .034 .312 .296 .016 
5. Other ;rops 1.411 !-,A .103 .134 -. 032 -. 064 .032 

6. Livestock 1.309 :."49 .040 .125 -.065 - .091 .006 

7. Fishurics .."'o .313 i .023 .02 -. e 07.062 

8 .r
8. Forst 

.5 7 
.572 .011 .054 -.044 

Ioed0 57 
-..020 

- . 024 
- .024 

9. Inin an, ('urry-j 
ing, .219 .246 .027 .021 .006 .020 - .014 

0. ?anufacturiv, i.0 l.1,6 .Oul 104 -.014 .012 - .026 
1. Construction 1.4., 1. 23 .1(,6 .138 .029 - .072 .101 

L2. Elcct.i-jc and
Jater .IoI .210 .049 015 .034 .016 .016 

3.Transportation
and Co , c,'Lic..tion 

4. Utholesalu and 
.79 , 

I 
.017 .074 -. 017 .014 -. 031 

Retail 'rdr 2.)I,37 . 91 '.t.3.242 .05C. - .011 .067 

L5. Hanking, 
and Real 

InsurarjQL 
Fst.t. .±, . ii .017 .&L .CIO 

7
.007 - .002 

0. Dwelling-; .304 . 112 .008 .0-1) -. 021 - .( - .006 

7. Public Ldrnista
tio,.nd i . e o 7 . . - O - .001 

8. , ,rvic,.. 1.636 1.602 .166 .i(, .1 - .('4 .044 
otal 16.601 ih.4691. 1.58,1 .. 4 .077 .206 

Sour'ce: Nt*ional ,ccournti "'ivj: ion, Pi. 
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Table A - 10 

Annual Shift and Shvare Analysis: Northast, Thaiand 

Suxjary by Year 1960 - 1969
 

(All Valutv in Billion of Baht at Constant 1962 Prices)
 

Value Added Actual Components Components 
Years of Change of Shift 

[ - Change Share Shift Propor- Difftrential 

I tionality Effect 
I 'Effect 

1960 - 1961 10.045 10.646 .601 .530 .071 .1l - .030 

1961 - 1962 10.61,6 11.-463 .817 .857 -. C40 -. 334 .294 

.194 .0981962 - 1963 11.463 12.615 1.152 .958 1 .096 

- .6361963 - 1961 12.615 12.632 .G17 .83 -.816 -.180 

1964 - 1965 1..632 13.64b li..i6 .992 .024 -.006 .030 

1965 - 1966 13.61,6 16.171 2.523 1.667 .656 .367 .469 

1966 - 197 16.171 -15.363 -.00J .893 -1.701 .519 -2.220 

1967 - 1968 15.363 16.601 1.238 1.384 - .146 -.626 .480 

1968 - 1969 16.601 1.l59 1.868 1.584 .284 .077 .206 

Total 8.24 8 -1.274 034 -1.308 
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APPENDIX B
 

Shift and Share Analysis: Northeast, Thailand
 

1960 - 1969
 

A Comparison of Results Under Different
 

Analytical Bases 

Table B-I presents a shift and share analysis using 1960 
as the base for computation of the components of change. Table 
B-2 contrasts the results of the annual shift and share analysis
(multi-period) with those obtained by using the initial year. 

The results testify to the importance structural change can
 
be in the growth process. Without accounting for this change
 
one may obtain completely different results. By not including

structural change in the analysis we would conclude that slow
 
growth in the Northeast over the decade was attributable to a
 
poor mix of industries, while on the contrary, the reason for
 
slow growth was an unfavorable competitive advantage vis-a-vis
 
other regions.
 

We might add that the use of any base year for the calcu
lation of change may lead to improper conclusions. A possible

exception is an average base which does not use extreme points,

(beginning or ending period) but the average of the two. Such
 
a base may more closely approximate the same results for R, P,
and D elements over a period between two points that would be
 
attained by a multi-period analysis. It should not, however, be
 
construed as a substitute for the more rigorous yearly approach.
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Table P - 1 

Shift an(. Snare .nalys*i: Mort.hcast; rhailand 
196c - 1969 a/
 

(.11 V13ut s in Billion of .ht at. Con:,t nt 1962 Prices)
 

Sector ValuC Ad.1e Actual Goiponents Conponents 
ectornsLJ of Shift 

1C60 1969 Changel Share Si ft Proior- Differential 
tionality Effect 
Effect 

1. Padcdy 2.442 3.629 1.387 2.452 -1.066 -1.410 .344 

2. Naize 	 .110 .12- .012 .110 - .098 .135 -.234
 

3. Cassava .014 .050 .036 .014 .022 - .004 .026 

4. Kenaf 	 .362 .710 .346 .364 - .016 - .038 .023 

5. Other Crops 1.412 1.514 .102 1.416 -1.316 - .799 -.516 

6. Livestock .953 1.349 .396 .957 - .561 - .666 .106 

7. Fisheries .153 .313 .160 .154 .006 .444 -.438
 

8. Forestry .358 .583 .225 .360 - .134 - .156 .022 

9. Mining & Quarrying, .017 .246 .229 .017 .212 .056 .156 

10. 	Manufacturin .717 1.166 .469 .720 - .251 .371 -.622
 

11. 	Construction .412 1.623 1.211 .414 .797 .323 .474 

12. Electric and
 
Water .013 .210 .!';7 .C13 .184 .051 .133
 

13. 	Transportation &_ 
Corwaunication .316 .8'j .(- 20 .317 .202 .062 .264 

14. 	Qholslc and ReLtail 
Trade 1.271 2.835 1.564 1.276 .286 .156 .131 

15. 	Banking, Insurance
 
& Real Estate .030 .139 .109 .03C .078 .053 .026
 

16. 	Dwellinps .250 .312 .062 .251 - .189 - .162 -.027
 

17. 	 Public Ad-inistati n 
and Defcnse .444 .tiO .366 .446 - .C80 - .072 -. 008 

18. 	bervices .771 1.802 1.031 .774 .256 .051 .206 
I. 

Total 10.045 118.469 8.424 L10.067 1-1.663 -1.730 
 .066
 

Source: Natiornal Account Division, N1ouE 

a/ Ir4utrial structive in 1960 is the base for anilysis. 
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Table B-2 

Alternative Analytical Results 

Multi-period vs Initial Year Analyses 

1960 - 1969 

(Billion of Baht and Constant 1962 Prices) 

Base Growth 
(R) 

Proportionality 
(P) 

Differential 
(D) 

Total 
Change 

Multi-Period 

Initial Year 

9.698 

10.087 

.034 

-1.730 

-1.308 

.066 

8.424 

8.424 

Source: Table 2, and B-1 
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